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IS1aiTEPO XAPAKTNPIOTIKA KAl KAIVIKA) XPON TWV B-ATTOKAEICTWV

Mewpylog Aidung
AvammAnpwri¢ Kabnynrng MNabBoAoyiac MNavemoriuio lwavvivwyv

Koivd XapakTnpIoTIKO QuTwV TwV QAapHUAKwYV €ival 0 atToKAEIOPOS TwV B-adPEVEPYIKWY UTTO-
doxEwv aTnv Kapdid, Ta TTEPIPEPIKA ayyEeia, TOuG BPAYXOUGS, TO TTAYKPEAGS Kal TO ATTap. MoAAG
atro Ta PAPUAKA AUTHG TNG Katnyopiag gival piktoi B1 (kapdiakoi) kai B2 (Bpoyxikoi) avaoTo-
Agig.

O B1 atrokAeioudg TTpokaAEi apvnTIKA xpovoTpoTtrn (Bpadukapdia), SpopOTPOTIN (KOATTOKOI-
NaKO atrokAEIou0), IVOTPOTIN (MEiwaon TNG dUvaun CUCTOANG Tou Kapdiakou Puog) Kal Bab-
MOTPOTIN (avaoTOAR EKTOTTWYV puBuwV) dpdan. O B2 atToKAEIOUOS TTPOKAAEI BpoyXOOoTTaouO.
2 €00V apiyeic B1-avaoToAeic (KapdIOEKAEKTIKOI) ival KUPiIWG N aTEVOAOAN, JETOTTPOAOAN, Bn-
TaEOAOAN Kai n VEUTTIBOAOAN. Z& PeYAAEC BOTEIC XAVOUV TNV KAPOIOEKAEKTIKOTNTA TOUG Kl
TTpoKaAoUV Kal B2 atrokAeIopd. OpIouEVOI avaoTOAEIG £XOUuv OUYXPOVWG EVOOYEVH CUUTTA-
BouiunTikA dpdon, TToU onuaivel OTI €xouv TNV IKAvOTATA va dIEyEipouv KaBWGS Kal va aTTo-
KAgiouv Toug adpevepyikoUg utrodoxeic. Ta @dpuaka autd (0&TTPEVOAOAN, TTIVOOAOAN,
BotTIvOOAOAN, GeNITTPOAGAN) TTPOKOAOUV PIKPOTEPOU PaBuou Bpadukapdia Kal yuxpoTnTa
oTa KATW AKpa o€ aUyKpion PE GAAoug B-attokAeIoTEG. Mepikoi B-avaoToAeic ival Airrodia-
AuToi kal pepikoi udatodiaAuToi. H atevoAdAn, n vadoAdAn kal n coTtaAdAn civail ol TTAéov uda-
TodI0AUTOI. AUTOi OI B-avaoTOAEIG eiIc€pxovTal AlyOTEPO OTOV £YKEPAAO Kal £€TCI TTPOKAAOUV
NIyOTEPES DlaTapPAXEG OTNV UTTVO Kal EQIAATES. ETTioNG atrekkpivovTal aTrd Toug VEQPOUGS Kal,
KaTé OUVETTEIQ, N 00N TOUG TTPETTEI VA EAATTWVETAI OTN VEQPPIKA aveTTapkela. H kapBeSIAOAN,
N VEUTTIBOAOAN Kal N oeNITTPOAGAN €ival B-aTTOKAEIOTEG TTOU ETTITTPOCOETA TTPOKAAOUV QYYEI-
00100 TOAN TWV APTNPIOAIWY KAl PJEIWVOUV JE QUTOV TOV TPOTTO TIG TTEPIPEPIKES AVTIOTAOEIG.

O1 KUpIEG eVOEIEEIC TWV B-ATTOKAEIOTWV Eival:

Ytmrépraon. O1 BriTa ammoKAEIOTEG gival ATTOTEAECUATIKOI OTN BEPATTEIa TNG APTNPIAKAG UTTEP-
Taong (AY) diapéoou TG PEiwong TNG KapdIaKNG ouxvoTNTAS Kal TNG KApOIOKNG TTAPOXNG.
EmmpdobeTa peiwvouy Tnv atmmeAeuBEépwaon pevivng, ZUVETTWG, AQUTA Ta @APUAKaA Eival TTe-
PICOOTEPO ATTOTEAECUATIKA O€ KATAOTACEIG UE QUENUEVN EVEPYOTNTA PEVIVNG OTTWG OE VEOUG
AeukoUG aoBeveic. EmmpdoBeTa, e€0UdETEPWVOUV TNV AVTAVOKAQOTIKY TaxuKapdia TTou TTpo-
KaAgiTal atrd ayyelodIaoTaATIKG @apuaka. ECaitiag Twv KapdIoTTPOCTATEUTIKWY TOUG 1I810TATWYV
gival €COXWG xpnoipa o aoBeveic ye atnBayxn, TTPONYOUUEVO EU@Payua Juokapdiou Kal
oTaBepn KapdIaKK AVETTAPKEIO KABWG Kal 0€ AoBeVEiG e nUIKpavia Kal ayXWOEIG SIaTapaxEG.
QoT1600, 0€ aTTOUCIa TWV TTPOAVAPEPOUEVWV GUVVOCNPOTHTWYV OI BATa OTTOKAEIOTEG eV Ba
TTPETTEl VO BewpouvTal IBEWSN AVTIUTTEPTACIKA QAPUAKA EEAITIAC TNG KATWTEPOTNTAG TOUG O€
OUYKpPION ME TA GAAQ QVTIUTTEPTAOIKA QAPUOKA TTPWTNG YPAMUAG OTNV TTPOANWN TWV Kap-
dlayyelokwy cUpBaudTwy (Euepaypa puokapdiou, ayyelakod eYKEPAAIKO ETTEICOBIO, UTTEPTPO-
@ia apioTepdg Kolhiag. E&aipeon atoteAouv o1 ayyelodIaoTAATIKOI EKTTPOCWTION TNG
Katnyopiag (KapPRedIAGAN, veuTTIBOAGAN), XwpPi¢ woTOCO, N TOAVH UTTEPOXT TOUG Va £XEI ETTI-
BeBaiwbei oe peAéTeg emifiwong.

Kapdiaki avemrdpkeia. O1 BriTa ammokAEIoTEG auEdvouv TNV €TTIRiwon o aoBeveic Pe Kap-
o1akn avetrdpkeia. O1 UTTOKEIPEVOI INXavIOHOi Bev £€xouv TTARPWG BIEUKPIVICOED, woTdOO B¢-
wpeital Toavo o1 N xpoévia EVEPYOTTOINGN TOU CUPTTABNTIKOU VEUPIKOU CUCTHMATOG KAl N
UTTEPKATEXOAQMIVAIYIO TTPOKAAOUV TTPOOOEUTIKN ETTIOEIVWON TNG KAPDOIAKNAG AEITOUPYIaG.
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MpdayuaTi, evTog 3-6 unvwv o1 BrATA ATTOKAEIOTEG TTPOKAAOUV GNPAVTIKI aUgnaon Tou KAAoua-
T0G £¢WONOEWG (10% Kkatd Pé€oo OPO) Kal Peiwaon Tou PeyEBOUG Kal TG HALAS TNG apIoTEPAG
KOIAiag. Tpia ek TWV QAPUAKWY TNG KATNYOPIAG EXOUV I0XUPEG EVOEIEEIC yIa TN PEIWON TNG
BvnToTNTAG (KAPPBEVTIAOAN, HETOTTPOAOGAN, BICOTTPOAGAN) KaI TTPETTEI va XopnyouvTal O€ OTA-
BepoTtroinuévoug aoBeveic (o€ atrouaia dnNAadn TTPACEATNG ETTIOEIVWONG I UTTEPPOPTWONG
OYKOU) PE NTTIA, PETPIA 1] KOl coBapr Kapdlakr aveTtdpkela. QoTOo0, Ba TTPETTEl va TOVIOOEI
OTI AKOMN KAl o€ AuTOUG TOUG “oTaBepoUs” aoBeveiG N Evapen TwV BrATa ATTOKAEIOTWYV UTTOPEI
va 0dnNyAoel o€ €MIOEIiVIWON TWV CUPTITWUATWY. [Na 1o Adyo auTd TTpoTeiveTal n évapén va yi-
VETQI JE PIKPEG DOOEIG Kal va akoAouBei apyn TiITAotroinon. MNa Tapddeiyua n déon £vapgng
TNG KAPREVTIAGANG €ival 3.1 2 5 mg X 2, pe dITAaciaouo NG doooAoyiag ava dUo eBOONAdES
ME OTOXO TNV PEYIOTN dOoN 25 mg x2, €dv auTn €ival avekTr). O1 aoBeveig Ba TTpETTEl va E-
TPOUV TO CWHATIKO BAPOG (Wwg EVOEIEN KATOKPATNONG UYPWV) KAl VO ava@EéPOouV AUECA OTO
BepdtrovTa 1ATPO TOUG KABE MIdEIVIWON 1} AAAAyr] CUUTITWHATWV.

ZTE@aviaia vooog

O1 B —atToKA£I0TEG Ba TTPETTEI VO BewpouvTal @APUAKA TTPWTNG YPAMMKAG YIA TOUG TTEPICCO-
TEPOUG AOBEVEIC e XpOVIa OTEPAVIAia VOOO 18IAITEPA PETA OTTO EUPPAyua TOU JUoKapdiou.
Eival Ta pévo avtiotnBayxika @appoka TTou augdvouv Tnv emRiwon o€ acBeveic PeTd aTrd
EMepayua Tou puokapdiou. O1 B —aTTOKAEIOTEG PE EVOOYEVI) CUPTTIABIKOMIUNTIKY dpdon (TT.X.
TTIVOOAGAN) givarl AlyOTEPO EAKUCTIKI] ETTIAOYI YIATI JTTOPEI VA ETTIDEIVIOOOUV T aTNBAYXN. ETTI-
TTPOCOETA BeV £XEl ATTODEIXOEI N ATTOTEAEOUATIKOTNTA TOUG OE PEAETEG DEUTEPOYEVOUG TTPO-
Anyng.

O1 B —aTTOKAEIOTEG €ival avaTTOOTTAOTO KOPUATI TNG ApXIKAG aywyng o€ aoBevEiG ue aoTadn)
oTnBdayxn N EuPpaypa Tou huokapdiou dIOTI TTPOKAAOUV HEIWON TWV ETTAVEUPPAYHATWY KAl
NG BvNTOTNTAG. ZTIG TTEPICOOTEPEG TTEPITITWOEIG N ATTO TOU OTOPATOG AywyH Eival ETTAPKNAG,
wWOoTOOO N eVOOPAEBIO XOopAynon METOTTPOAOANG ( PEXPI TPEIG DOOEIG TWV 5-mg YE pecodia-
oTAuata 5 AeTTTwv, avaloya Pe TV avoxr Tou acBevoug Kal ETTi ATTouciag KapdIaknAg ave-
TTAPKEIOG) ETTITUYXAVEI TaXUTEPO QTTOTEAECHA. PAPUAKA HE EVOOYEVH) CUUTTOBIKOUIUNTIKA
Opdon Ba TTPETTEI VO ATTOPEUYOVTAI KOI O€ AUTEG TIG TTEPITITWOEIG.

Appubpigg

O1 B-aTTOKAEIOTEG €ival avTIapPUBUIKG pdappaka. [pokaAouv Bpadukapdia Kal PJEIWVOUV TOV
QUTOMATIONO TWV EKTOTTWV €0TIWV. H 0O0TaAOAN €18IKA, £xel TTITTAéOV dpdon avTiIappuBuIKoU
NG 1agNG Ill. O1 B-aTTOKAEIOTEG XOpnyouvTal yia ToVv €AEyXO TNG KAPdIAKAG ouxvoTnNTaG O€
QAeBoKoUBIKA TaxuKapdia Kal KOATTIKA JOPUAPUYH.

AAAeg evOEigelg TwV BATA ATTOKAEICTWYV gival: TTPOANWN NUIKPAviag (Ta @ApPOKa TTOU Xpn-
OlJOTTOI0UVTAl CUVABWG gival N TTPOTTPAVOAOAN Kal N HETOTTPOAOAN), CUUTITWHATIKR BepaTreia
(Taxukapdiag, TPOUOU) 0€ AyXOG Kal UTTEPBUPEOEIBITUO ,1I010TTAONG TPOUOG, TTPOANYN AIPop-
payiag atrd KIpooUg 0I00PAYOU, GAIOXPWHOKUTTWHA, O CUVOUAOUO PE O-OVAOTOAEIG.

lNapevépyeies B-AToKAgIOTWYV:

Bpadukapdia, KOATTOKOIAIOKOG ATTOKAEIOUOG.

Bpoyx6oTraopuog AOyw atToKAEICUOU TWV 2-UTTOSOXEWV.

AU&non Tou cwuaTikou BAapoug.

EAatTwon tng HDL - xoAnoTepOANG, augnaon Twv TpIYAUKEPIBIWY Kal TNG YAUKAENG. O1 Tu-
TTIKOI B-OTTOKAEIOTEG B TTPETTEI VA ATTOPEUYOVTAI OTN KN ETTITTAEYPEVN UTTEPTAON O€ 00BE-
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VEIG NE PETABOAIKO ouvdpopo 1 TTpodiaBATN. H kapBevTIAGAN Kal n VEUTTIBOAOAN @aiveTal
OTI OV AOKOUV DUOUEVEIG ETTIOPACEIG OTNV OPOIOCTACIA TWV AITTISIWV Kal Twv udaTavepad-
KWV.

EAGTTWON TNG OWHATIKAS AVTOXNG.

H oTuTikr) duoAgiToupyia.

E@idATeG Kupiwg atrd MITTOQIAIKOUG B-ATTOKAEIOTEG OI OTTOIOI EI0OUOUV OTOV EYKEPAAO.
Alatapaxég alpdtwong (kpua xépla Kal TTodIa wg aTToTEAECUA TNG ayyEIooUOTIOoONG, N
OTToia ETTAYETAI KUPIWG aTTO B2-0dpeVEPYIKOUG UTTOOOXEIG).

Melwpévn avtiAnwn TG UTTOYAUKAIUIOG.

Mikpr] au¢non Twv emMITTEdWYV TOU KaAiou Tou opou. H augnon dpwg utropei va gival on-
MavTIKR éTav cuyxopnyouvTal Kai e AAAQ @ApUaKa TTou ETTNPEACOUV TNV OPOIOCTACIO TOU
KaAiou 101aiTEpa €AV UTTAPXEI EKTTTWON TNG VEPPIKNG AEITOUPYIaG.

AvTevdeieig B-aTTOKAEICTWV:

Bpadukapdia

KOATTOKOIAIGKOG ATTOKAEIOUOG dEUTEPOU 1) TPiTOU BaBuoU.

2UVOPOPO VOOOUVTOG PAEBOKOUBOU.

BpoyxIkd doBua, xpovia atroQpaKTIKA TTVEUPOVIKNA vOoo. H avTévdeign auTtr dev gival atro-
AuTn. ETITTpOoBeTa, peAETEG £0€1EAV OTI N XpAON B-ATTOKAEIOTWY augdvel Tnv eTIRiwon o€
a00eveiG He XPOVIA ATTOPPAKTIKA TTVEUPOVOTTABEIO KOl oUVVOONPOTNTEG (TT.X. OTEQAVIAia
vOOoO, KapdIakn aveTtapkela). Eival eUAOYo woTOC0, OTI OTIG TTEPITITWOEIG QUTEG B TTPETTEI
va ETTIAEYOVTAl KAPDIOEKAEKTIKOI B-ATTOKAEIOTEG.

2Uuvdpouo Raynaud.

NEITOUPYIKEG DIATAPAXEG AINATWONG. € AOOEVEIG PE TTEPIPEPIKT) APTNPIAKI ATTOPPAKTIKA
vOoo, gival TBavo va emMOEIVWOOUV Ta CUPTITWHUATA TTOU TTPOKAAOUVTAl aTTd TNV Jn av-
TIppoTTOUNEVN cUOTIAach AOyw TWV a-uTtTodoXEWV. AUTA N TTapEVEPYEIQ Eival AlyOTEPO OO-
Bapr e TNV XpNon B-atmmoKAEIOTWV HE AYYEIODIOOTAATIKEG 1010TNTEG (KAPBEVTIAOAN,
VEUTTIBOAOAN) i HE EVOOYEVI CUPTTIABNTIKOKIKNTIKI dpacTnpIdTnTa.

ZUUTTEPOACHATIKA

"evIKwg o1 B-aTTOKAEIOTEG YivovTal KOAG avekToi. O1 KUpIEG eVOEIEEIS Eival N BepaTTeia TNG ap-
TNPIOKNG UTTEPTAONG, TNG KAPDIOKAG AVETTAPKEIOG KAl 0 EAEYXOG TNG KAPDIAKAG OUXvOTNTAG
o€ UTTEPKOIAIOKEG TaXUKapdieg. H kKapBevTIAOAN Kal N vePTTIBOAOAN (pdappaka JETABOAIKA Ou-
OETEPA) Ba TTPETTEI VA TTPOTIMOUVTAI OTAV AVTILETWTTION TNG UTTEPTAONG, 1DIAITEPA O ACOEVEIG
ME METABOAIKO oUVOpOMO A TTPOdIARATN. ZTNV KAPOIAKN QVETTAPKEIQ TTPETTEI va XopnyouvTal
B-atTOKAEIOTEG TTOU augdvouv TNV eTTIRIWoN (KOPPBEVTIAOAN, HETOTTPOAGAN, BICOTTPOAGAN, VEU-
TROAGAN). H évapén yivetal pe PIKpEG dOOEIG Kal akoAouBei apyr TITAoTToinon Kai pévo o€
oTaBepoTroinuévous aoBeveic (oe atrouaia dnNAadn TTPOCPATNG ETTIBEIVWONG ) UTTEPPOPTW-
ong Oykou). O1 KapOIOEKAEKTIKOI B-ATTOKAEIOTEG, UTTOPOUV VA dOKINACOOUV E TTPOCOXH O€
XPOVIO ATTOQPAKTIKNA TTVEUPOVOTTABEIO KAl CUVVOONPOTNTEG (TT.X. OTEQAVIAia VOO O, KapdIlakn
QVETTAPKEIA) EKTOG Kal €Gv UTTApXEl coBapou Babuou BpoyxdoTraouog. ATToToun dIOKOTTA
TWV BATA-ATTOKAEIOTWV OE OTEQAVIAIQ VOOO EVOEXETAI VO TTPOKAAEDEI ETTITACN TNG VOOOU N
ONMAVTIKR aUgnon TNG apTNPIAKNG TTIECNG O€ UTTEPTACIKOUG aoBeveic.. O1 ouaieg TTpOoTTPavVo-
AOAN, o&TTpeVOAOAN Kai TTIVOOAGAN BIEpYXOVTAl TOV QIMATOEYKEPAAIKO @PayUd KAl JTTOPOUV va
TIPOKAAEOOUV EQIAATIKG Ovelpa, ), oTTavioTaTa, Yeudalobnoelg. H xopriynon B-atToKAEIoTWY
O€ QAIOXPWHOKUTWHA XWPIG TN oUyXpovn Xopriynon £vog a-aTToKAEIOTH, UTTOPEI Va TTPOKaA-

AEOEI ETTIKIVOUVEG UTTEPTAOIKEG KPIOEIG.
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KAIvik @appakoAoyia IBaptrpadivng Kal avaoToAéwv NetrplAucivng

XpioTiva Xpuooyxéou
KapdioAdyog EmiueAntpia A” IFNA
YmreuBuvn 1atpeiou Kapdiakng Averrapkeiag Irmokpareio F'NA

NebTepa SedopEVA OTNV QPAPHAKEUTIKH OEpATTEIA TG KAPOIOKG AVETTAPKEING
H kKapdIakn aveTTapKEIa ATTOTEAET I ATTO TIG CUXVOTEPEG AITIEG EI0aYWYWV oTa NOOOKOEIA,
KaBw¢ KaTéXEl TO 4% TNG dIAyVwoNng wg TTPWTN aITia VoonAgiag o€ TTaykoouio emmitredo. H
TTAPATETAPEVN TTOPAPOVE TWV AOBEVWV KAl Ol CUXVEG ETTAVEICAYWYEG OTA TTPOXWPNMEVA OTA-
010 TNG KAPOIOKAG AVETTAPKEIOG KaBIOTOUV TRV TTAONon TToAuddatravn. daiveral 611 oTig HIMA
N KapdIakr aveTrdpkela oTolxiel To 2% Tou £TACI0U TTPOUTTOAOYICHOU YIO TNV UYEia A TTEPITTOU
50 dioekaToppUpIa dOAAPIA. ZNUAVTIKO POAO £xel N owaoTh diIdyvwon woTe va doB¢€i Kal N Ka-
TAAANAN BepaTtreuTiky) aywyr). KaBwg Ta €1dIkd onueia Kal CUPNTITWUATA TNG KAPOIOKNG aveE-
TTapKelag Oev gival 101K Kal aveupiokovTal Kal o€ TTANB0G AAAWV TTABOAOYIKWY KOTAOTACEWV,
N xpAon BIOdEITWV CUVEICPEPEI OTOV ATTOKAEIOHO TNG dIAYyVWOoNG o€ aoBevr PE IKOVA 0&eiag
KapOIOKNG AVETTAPKEIOG ] ME NON YVWOTH Xpovia Kapdiakr aveTrdpkela. Mo TTpdo@aTeg Ka-
TEUBUVTNPIEG 00NYieg divouv agia oTnv pETpNoN Twyv eITTEOWV Tou NATpIoupnTIKOU TTETTTIOIOU
otou o€ XaunAég TiIpEG (BNP< 100 pg/ml 3 NT-pro BNP<300 pg/ml o€ ogeia ekdrnAwaon) n
d1dyvwon KapdIakAg aveTTapKelag KpiveTal un moavr. H mapakoAoubnon Twv acBevwyv e
TN XPnon BIodeikTwy Kal Kupiwg Tou o PeAeTnuévou NTpro BNP, Ba pttopouce va Bondnoel
oTnNV KaAUTEPN TITAOTTOINCN TNG XOPNYNYOUUEVNG QOPUOKEUTIKAG ayWYNAG, AAAG avauévovTal
ATTOTEAECUATA TTEPAITEPW MEAETWV.
O1 TeAeuTaieg KateuBuvTHPIEG OONYiIES yIa TNV Bepatreia TNG o&eiag KapdIakNG AVETTAPKEING
atmo Tnv EupwTraik KapdioAoyikry Etaipeia (ESC) kal Tnv Apepikavikn Etaipeia Kapdidg
(AHA) dlogépouv wg TTPOG TNV TTPOCEYYIoN TOU acBevoUug KATd TO OTI, VW Ol EUPWTTATKEG
o0nyieg UI0BETOUV pia TTI0 BIAdPACTIKY TTPOCEYYION, UE ETTAVALIOAOYNOT TWV ATTOTEAECUATWV
TWV BEPATTEUTIKWYV TTAPEURACEWY, Ol AUEPIKAVIKEG EOTIAJOUV OTNV OPXIKI QIJOBUVAUIKN TTa-
pouciaon Tou aoBeVOUG WG KEVTPIKOU OTOIXEIOU YIO TOV KOBOPIOHO TNG TTEPAITEPW BEPATTEU-
TIKAG TOU QVTIMETWTTIONG.AVAAOYa PE TNV AIJOBUVOUIKY EIKOVA TOU a0Bevoug (apTnplakn
TTEON KAl TTAPOUCia KATAKPATNONG UYPWV) UTTOPEI VO KOTEUBUVOEI N BEPATTEUTIKI TOU TTPO-
oéyylon. ETol 0 acBevrg pe Kapdiakn aveTTApKeEIa UTTOPED v akaTaTaxOei o yia atmmo Tig TTa-
POKATW 4 OuAdEG.
Oudda | (Oeppods Kal 0TEYVOG): BEATIOTOTTOINGN TNG OTTO TOU OTOUATOG AYWYNG aywyng (Xo-
prynon @apudkwy Tou agova) pevivns- ayyeioTeVoivng
Oudda I (Bepudg kal uypdg): AVTIUETWTTION TNG CUPPOPNONG ME dloupnon = ayyeiodiaoTaA-
TIKG (avaAoya TNG apTNPIAKAG
Oudda Il (kpuog kal oTeyVOG): YTTodpdeuon Xwpic cupedpnon
PCWP<15mmHg: evOo@AEBIa uypd €wg OTou avéNBel oe emmitreda 15-18mmHg
PCWP=15mmHg ka1 péon aptnpiakn tricon (MAP)<50mmHg: evdo@Aefia xopriynon do-
Boutauivn
PCWP=15mmHg kai MAP=50mmHg kai £vdeign (SAP<90mmHg, emdeivoupevn veQpikn
AeiToupyia): evoopAeBia xopriynon IVOTpOTTa
PCWP=15mmHg kai MAP=50mmHg xwpig dAAn €voeign: evOo®AeBIia xopriynon ayyel-
00I00TOATIKO (MEIWON HETAYOPTIOU)
Ouada IV (Kpuog kal uypdg): YTTodpdeuon e CUPQOPNON
evOOPAEBIa xopriynon dioupnTika
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péon apTnplakn Trieon (MAP)<50mmHg: evOo@AEBIa xopriynon doBouTapivn
MAP=50mmHg kai évdeign (SAP<90mmHg, emdeivoupevn ve@piki AsiIToupyia): evOopAe-
Bia xopriynon vétpoTtra

MAP=50mmHg xwpic GAAN £vdeign: evdopAeia xopriynon ayyeiodiacTaATIKO (peiwon Je-
TAQOPTIOU)

Ta teAeuTaia 20 £Tn uévo n Aefooiuevddvn-oTnv EupwITTn-pe ouaiwdn TTAEOVEKTHUATA EVAVTI
TnG doBouTapivng TNV dpAcn £1Ti B-ATTOKAEICHOU KOl TOV XPOVO NUICEIAG (WrG-Kal N VETIPITION
€XOUV EYKPIOET WG VEWTEPA PAPPOKA VIO TNV AVTIMETWITIONG TNG 0&EIOG CUOTOAIKAG KAPDBIAKNG
QVETTAPKEIAG, TTAPA TA OUSETEPA ATTOTEAECUATA TWV PEYAAWV PEAETWV TOUG .

H xprion avaoToAéwv TNG avTIOIOUPNTIKAG OPUOVNG VIO TNV QVTIMETWTTION TNG UTTOTOVIKAG
UTTEPOYKAIMIKNG uTTovaTpIaidiog ouvioTatal o€ eTTiTTedo |IbB oTIg apepikavikéG odnyieg.MNapd
TO YEYOVOG OTI Kal 01 U0 0dnYieg OUVIOTOUV TNV OTEPNON UdATOG KAl AAATOG, HE ETTITTEDO ATTO-
0¢e1Eng C KAIVIKEG HEAETEG OEV QaiVETAI va UTTOOTNPICOUV AQUTRV TNV oUCTAOT.

Ta dloupnTIKA aTToTEAOUV XPACIUA PAPHAKA OTN QAPUAKEUTIKA AVTIMETWTTION OOBEVWV UE
Kapdlakr avetTtapkela. Ta dloupnTIKA TNG ayKUANG augdvouv TNV aTTEKKPIoN vaTpiou pExp! 20-
25% , au&avouv TNV aTTOROAr VEPOU Kal dIATNPEOUV TIG BEPATTEUTIKEG TOUG 1010TNTEG PMEXPI ON-
MaVTIKOU TTEPIOPIOPOU TNG VEPPIKAG AeIToupyiag. e avtiBeon Ta B€lalidikd dioupnTiKA
aQugAavouv TNV KAQOUATIKN atrékkplon vatpiou pévo katd 5 pye 10%, £xouv Tnv 1G0N VA JEI-
(WVOUV TNV KABapon vepou Kal XAvouv TNV dpacTIKOTNTA TOUG OTAV ETTNEEACETAI N VEPPIKN
Aeitoupyia (kdBapon kpeaTivivng piIkpdTepn atrd 40 ml per min). H BpaxutrpdBeoun dioupn-
TIKA Bepatreia odnyei o€ peiwon TNG PAEBIKAG OUPPOPNONG KAl O€ HECO-TTPOBECUEG HEAETES
QaiveTal va BeATILWVOUV TNV KAPOIOaKK AEITOUPYIA, VW OEV UTTAPXOUV UEAETEG HOKPOTTPOOE-
oMNG €TTidpaonG 0TN BvNTOTNTA KAl VOOhPOTNTA 00BEVWV PE KAPDIAKK AVETTAPKEIA. AUTO TTOU
TIPETTEl VA yVWPICEl 0 BEpATTWV €ival 0TI eV Ta dloupnTIKA gival Ta péva ApUaka TTou BeA-
TIWVOUV AUECA TN CUPTITWHATOAOYIO aoBevwVY PE KapdIaKn aveETTAPKEIA KOl EAEYXOUV ThV KO-
TaKPATNON Uypwyv, Oev WTTOPEi va xopnyouvial wg povoBepatréia o€ aoBegveig o€
TTPOXWPNUEVO OTABIO KAPDIAKAG AVETTAPKEIAG KABWG dEV UTTOPOUV va dIATNPrOOUV KAIVIKA
OTOOEPOTTOINON YIO HEYAAO XPOVIKO dIdoTnUa £Av dgv ouvdudlovTal atrd B-aTToKAEIOTH 1 a-
MEA. To peydAo TTpOBAnua TTou TTaPTNEEITAl OTN XPOVIO XOPAYNNS dIoupnTIKWY Eival n eu-
@AvIon aVOEKTIKOTNTAG OTN XOoprynon Toug. H katdotaon autn OQEIAETAI GTNV UTTEPAIUIO TOU
YOOTPEVTEPIKOU CUCTANOTOG TTOU TTPOKOAEI QVETTOPKK ATTOPPOPNON TWV QAPUAKWY, O€ VEU-
POOOPHOVIKOUG INXAVIOUOUG, O€ UTTEPTPOPIa TOU ATTW VEPPIKOU CWANVAPIOU, O€ PEIWMEVN
VEQPIKA AIATWOoN Adyw XAPNAAG TTAPOXAG 1 O€ JEIWPEVN VEQPIKN OTTEKKPION AOYW VEPPIKNG
QVETTAPKEIAG 1) XPAONG MN OTEPOEIBWV AVTIPAEYHOVWAWV QAPPAKWY. H avTIHETWITION TTEPI-
AapBavel evooéBia xopriynon dioupnTIKWV aykKUANG, cuvOuaouo Pe BEIadIdIKA A avTaywvi-
OTEG aAdOOTEPOVNG, XOoPrynon IVOTPOTTWY QAPUAKWY Kal ayyEIODIAOTAATIKWY KAl a@aipeon
TTEPICTEING UYPWV PE TN HEBODO TNG UTTEPDINBNONG 1 AinodInBnong. ZTnv TTPAgn, oTnVv ogeia
KapOIOKK AVETTAPKEIQ XPNOIWOTTOIoUVTal Ta dIoUPNTIKA TNG ayKUANG, ME Ta B€1adIdIKA Kal Ta
KaAloouvTnpnTIKA (QVTaYWVIOTEG TNG AADOOTEPOVNG KAl JN) VA XPENOIUOTTOIOUVTAl ETTIKOUPIKA.
O1 avtaywvioTEG TNG avTIBIoUPNTIKAG OPPOVNG £XOUV eYKPIBEi, WG ave@épBn, povov yia Thv
Bepartreia TNG UTTOVOTPIAIKIAG TTOU OUVODEUEI TNV KAPOIOKH AVETTAPKEIA HETA TNV OTABEPOTTOI-
non Tou aoBevoug.

ZUVOTTTIKA:
1. Ta dioupnTIKA TNG AYKUANG avaoTEAAOUV TOV CUPHETAQOpPEA vaTpiou/KaAiou/xAwpiou
OTO TTaxXU avidv OKEAOG TNG ayKUANG Tou Henle
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2. Ta B€1adIdIKA Kal ouyyevIKa (thiazide-like) dioupnTikd avaoTEAAOUV TOV CUPUETAPOPED

vaTpiou/XAwpiou oTo ATTW €OTTEIPAPEVO CWANVAPIO

3. Ta kaAloouvTnPENTIKG dpouV €iTe avaoTEANOVTAG TNV dpdon TNG aAdooTEPOVNG ETTI TWV

aBpoIoTIKWV CwANvapiwyv, TTou digyEipel TNV avTAia vaTtpiou/kaAiou oTnv BaciKOTTAAyIa €TTI-

@AveIa (OTTIPOVOAOKTOVN - ETTAEPEVOVN), €ITE APECA £TTI TWV dIAUAWY VATPIOU OTNV KOPU-

@aia ETTIPAVEIA TWV KUTTAPWV (TPIAUTEPEVN - AUIAOPIdN)
Mapd 10 yeyovog OTI OpIoPEVEG NEAETEG KATEDEIEAV augnon TNG eTTIRIwoNG Pe TNV xpron OI-
ouUpPNTIKWYV, METAVAAUOEIG O XPOVIO KAPdIaKr AVETTAPKEIQ, AVaPEPOUV OTI, 0E€ CUCTOAIKI] Kal
O1a0TOAIKI) KAPOIOKK AVETTAPKEIQ, TOOO N OAIKY) BvnNTOTNTA GCO KAl OI ETTAVEICAYWYES AOYW
KapOIOKAG AVETTAPKEING EupEBNOav augnuéves o€ aoBeveic AauBavovTteg dloupnTIKd, yia auTtd
Kal KatéAngav 010 cuptTépacua AT N XPAoN Toug Ba ETTPETTE va ETTETAI TOU TTEPIOPICUOU
A\WNG UBATOG KAl TNG MEYIOTOTTOINONG TNG AVACTOANG TOU AEOVOG KAl HOVO O€ CUUTITWHOTI-
KOUG aoBeveig. EVOANOKTIKEG BEpATTEIEG, WOTE VA ATTOPEUXOE N Xprion uwnAwv d6cewv OI-
oupNTIKWV £XOUV TTPOCTEDEI OTIG ETTIAOYEG pag, OTTwg N uttepdINOnon (ultrafiltration). Katd
TNV O10dIKACIO AUTH TO Qipa €pXETAl O€ TTA@ PE PIa NUIdIATTEPATH (TOI OXI dIATTEPATH O€
0oUCieg UYPNAOU popIakoU BAPOUG) YEUPPAVN Kal, JE 0ONYO TTiEon TNV TTiECN TOU AipAToG 1)
eQapuOlOpEVN €CWYEVH TTiEON, UYPO Kal SIOAUTEG diaBaivouv Tnv peuBpdvn diatnpwvrag Tic
OXETIKEC TOUS OUYKEVTPWOEIS. KAt auTdv ToV TPOTTO a@QaIpEiTal KUPIWG eEwayyeiakdg OYKog,
EVW 0 eVOQYYEIOKOG DIATNPEITAI OXETIKA OTABEPOS (UE PUBUIOT TOU PUBUOU aPaipeECNS OYKOU).
O1 peifoveg dlaopEG Pe TNV algokaBapaon ival 0Tl ag’ evog N Kivnon Twv Jopiwv akOAOUBEi
KAion TTIE0EWG Kal OXI KAIOEIG CUYKEVTPWOEWG, ETTOUEVWG OEV XPEIACETAI UYPO alokdBapong,
aQ’ TEpou To dINONPA ep@aviCel KAt TO HAAAOV 1] ATTOV IDEIC CUYKEVTPWOEIG NAEKTPOAUTWV
ME TO TTAGoua. Ev TtouToig, n peAéTn UNLOAD dev avédelge Kauia TTpOOTATEUTIKN €TTIOpACN
TNG UTTEPDINOBNONG OTNV VEPPIKN AEIToupyia Kal TTITTAEOV Oev UTTAPEE CUOXETION METOEU TOU
aQaIPEBEVTOC OYKOU Kal TNG ETTIOEIVWONG TNG VEPPIKAG AgiToupyiag O1 KaTeuBuvTrpIEG 0dNYieg
gival QEIdWAEG he TNV Xprion utrepdindnong, 11bB oTig apepikavikég (Bdoel Tng UNLOAD) kai
ME TNV onueiwon OT1, TTapd To YEYOVOS OTI GUVIOTATAI, N ACPAAEIQ KAl N ATTOTEAECUATIKOTNTA
TNG o€ KAPDIOKK AVETTAPKEIQ DEV £XEI TEKUNPIWOEI, OTIG eupwTTAIKES. Mapd To yeyovog OTI Ta
AYYEIODIAOTAATIKA, YEIWVOVTAG TO TTPOPOPTIO KAl TO HETAPOPTIO, AUEAVOUV TOV OYKO TTAAUOU,
MEIWVOVTOG KAl TNV VEUPOPUOVIKI EVEPYOTTOINON, €ival au@iBoAn n emmidpact| Toug oTnv du-
OTIVOIA KOl OTAV TTPOYVWOTN Twv aoBevwy H xprion Tng VITPOYAUKEPIVNG Kal TOU VITPOTTPWO-
OIKOU ouvioTaTal atro Tnv Eupwtraikr KapdioAoyikr ETaipeia og aoBeveig ue GUOTOAIKN TTiEON
MeyaAuTepn Twv 110mmHg, dveu avtevdeitewv (coBapr oTEVwan AoPTIKNAG Kal JITPOEIOOUG
yIa Qu@ATEPA KAl TTPOCOXI OTO OgU EUPPAYHA TOU HUOKOPDIOU YIO TO VITPOTTPWOOIKO Adyw
@aivouévou uttokAotrrc— IlaB kai [IbB avTtioToixa. AvtioToixa, o1 auePIKAVIKEG 0dnyieg ouvi-
OTOUV TNV XPron oloudnTroTe aTTd Ta TPia ayyeIodIAOTAATIKA GAPUAKA YIa TNV avakou@ion
TNG BUOTIVOIAG ETTI ATTOUCIAG CUPTITWHATIKAG UTTOTACEWG — IIbA.
O1 avaooTOAEiG TOU PETATPETTTIKOU evCUpou (a-MEA) atroteAouv akpoywviaio AiBo otn Bepa-
TTEia TNG KAPAIOKAG AVETTAPKEIAG IDIITEPA OTAV XPNOIKMOTTOIOUVTAl OTIG CUVIOTWHEVEG DOOO-
Aoyiec.O1 Kup10TEPEG TTapevEPYEIEG aTTO TN Xprion a-MEA cival Brxas (5-10%), utrétaon,
VEQPIKN aveTtdpkela (5-15%), utrepkaAiaipia kal ayyeiooidnua (1%). O1 ueTaBOAEG OTn OUu-
OTOAIKN Kal SIACTOAIKA) apTNPIAKA TTiEon Kal au&non Tng KpeaTivivng opou gival JIKPEG O€
daropa pe QuoloAoyikh aptnplakr Trieon. MNMap 6Ao TTou TTOANEG HEAETEG €xOouv ATTOBEICEl TO
avaueioBnTnTo poAo Twv a-MEA oTn pgiwon g voonpeoTtnTag Kal BvntotnTag acBevwy Je
KapdIOKr AVETTAPKEIA, UTTAPEAV TTOAUKEVPTIKEG MEAETEG TTOU UTTOONAWVAV OTI N XOprynon Tou
QUEAVel TIG TINEG KPEQTIVIVING 0poU, N oTToia OpwWG dev @aiveTal va utrepBaivel To 15%



I u'EPIN. H XPHEH TON OAPMAKON TIA THN MTPOAHVH KAI GEPATIEIA TON  Enaswuca erarpein {75

KAPAIATTEIAKON NOHMATON ITHN KABHMEPINH KAINIKH npAcy ~ ABMPOIKAHPAZHE - “<aso:
IXOAEIO

EvBelteic-Avievbe(Eeic-ANnAeniBpdoeic - AvemBUpntec evépyeiec - KAvikA xprion www.atherosclerosis.gr

* AvaBewpnon Twv Xopnyouuevwy 0O0EWV O€ dloupnTIKA Kal AAAa ayyEIoDIOOTOATIKA

* ATTopuyn €vtovng dioupnong TIpIv TNV évapén Tng aywyng pe a-MEA

* 'Evapén aywyng 1o Bpddu, WOTE VA OTTOPEUXOEI UTTOTACIKO ETTEICODIO YE Tr KOTAKEKAI-

Mévn Béon

* ‘Evapgn pe xapnAni déon

* 2€ TTEPITITWON ETMOEIVWONG VEPPIKNG AEITOUPYiag dIaKOTTH TNG BepaTreiag

* ATTOQUYI KAAIOOUVTNENTIKWY dIoUPNTIKWV

* ATTOQUYI UN OTEPOEIBWV AVTIPAEYOVWOWYV QAPHAKWY

* 'EAeyx0G apTnpIakAG TTieong Kal NAEKTPOAUTWY 15 nuépeg, 3 Kal 6 PAVESG JETA TNV Evapén

NG Beparteiag.
H aywyr) avaoToAng Tou veuopuovIKoU agova éxel avadelxOei o€ akpoyvwviaio AiBo otnv av-
TIMETWTTION TNG KAPOIAKNG AVETTAPKEIOG KAl €ival N aywyn TTou PETERBAAE TNV QUOIKK TTOPEIa
NG vooou Ta TeAeuatdl 20 xpodvia. 2Tnv idia Katnyopia @OapPAKwWY AVAKE N OUVOUAOTIKI)
aywyn BaAlopTavng pe To sacubitril ( avacToAéa TG aTodOPNONG VATPIOUPNTIKWY TTETTTIOIWY,
KAl GAAWV ayyEI0dPACTIKWY OUCIWV OTTWG N Bpadukivivn. Me Tn xopriynon Tng OuvOUAOTIKAG
QauTNG BeparTreiag o€ aoBeveig cuoToAIKN Kapdiakr avetTapkela (KE<35%, NYHA 1I-IV) xwpig
ooBapn veppikn averrdpkela (GFR>30ml), oe acBeveig Tou dn eAdupBavav aywyn ue aMEA
) avaAhoyo avaoToAéa uttodoxéa 1 Tng ayyelotevaivng I, n ueAétn PARADIGM-HF €d¢ige pei-
won 21% Tng KapdiayyelakAg BvNTOTNTAG KAl ETTAVAVOONAEIWY YIa KapOIaKr AVETTAPKEIQ,
21% peiwon emmavavoonAsiwy, 14% peiwon oAIkAG BvnToTNTag. H cuepyeTIKr) dpdon nTav
€TTIONG EPPAVEIG o€ aoBeveig Je XapuNASTEPO KAAOPA £6WONONG 1] KOATTIKA JOPPOPUYH, EVW
ouvodeUTNKE PE PBeATiwon TNG TToIOTNTAG (WNG. H PEAETN AUT AVOBEIKVEUEI TNV ETTITEUEN
OPEANOUG ATTO TNV XOPAYNON CUVOUOOTIKAG aywyng avaoToAAG ayyEelIooUOTIA0NG Kal ayyEl-
00I00TAATIKNG TTOU 0dNYEi 0€ Peiwon TNG ivwong, TNG UTTEPTPOYPIAG, TOUG AUENUAEVOU TOVOU
TOU CUNTTIAONTIKOU KAl aunong TNG vaTpioupnong Kal dloupnong, EVW avoiyel vEoUug dpooug
yIa TNV Xopriynon tnG ouvOudaoTIKAG aywyNG Kal 0€ OAAEG KATOOTAOCEIG.

AvraywviotéG uttodoxéwyv 1 ayyeiorevaoivng Il (ARBS)

Map 611 N BepaTreia EKAOYAG TTApPAUEVEL N xopriynon a-MEA, o1 avTaywVvIoTEG TwV UTTOOOXEWV
| ayyelotevaivng Il, atroteAoUv pia KaAr evVOAAOGKTIKF) AUCT o€ aoBeveiG ue Kapdlakr aveTrap-
Kela TTou dev avéxovTal Toug a-MEA Adyw ttapevepyeiwy (Brixa, ayylooidnua). ATré Tnv Ka-
TAyopia auTr) €xouv ueAeTnBei oTNV KapdIakn aveTmdpkela n valsartan kai n candesartan. H
ouyyxopriynon a-MEA pe ARBs éxel BpeBei o€ U0 HEAETEG va TTPOKAAEI WIKPA YEIWON OTN VO-
onpEOoTNTA KAl JIKPA £W¢ KaBOAou peiwon otn BvnroTnTa.

AvraywvioTéG aAdooTepovng

Map 6Ao 1Tou n BpaxutrpodBeoun Bepartreia pe dITTAG atTokAsiopd Tou dova pevivng-ayyel-
OTEVOIVNG MEIWVEL Kal Ta eTTITTEdA aAdoOTEPOVNG, N OpAan auTr dev TTapauével. H oTTipovo-
AOKTOVN QTTOTEAEI TO TTIO YVWOTO AvTAyWVIOTH aAdOOTEPOVNG Kal 0€ PMEYAAN PEAETN OTAV
TpooTEBNKE o€ XaunAn d6éon 12,5 mg nuepnoiwg o€ ouyxopnynon pe a-MEA og acbeveig
NYHA class llI-1V , peiwon 1n BvnrotnTa katd 30%, kail Tn voonpotnta katd 35% oTta 2 xpdvia
TNG TTapakoAouBnong. Ta cupTTAnpwWPaTa KaAiou gixav dIOKOTTEN KaTA TN dIAPKEIQ TNG Bepa-
TTEIaG, EVW UTTAPXE OUXVN TTapakoAouBnon Twv eITTEdWY KOAIOU 0poU Kal TNG VEPPIKNG AEl-
Toupyiag. O vedTEPOG avTaywvVvIoTHG aAdoOoTEPOVNG eplerenone PEAETHBNKE O aoBeveig pe
KAGopa €6wONONG TNG aploTePNG KoIAiag ioo i IKPOTEPO Tou 40% Kai €0€1EE peIwaon TNG Bvn-
16TNTAG aTT6 13.6% 0¢€ 11.8% OTO XPOVO TTApakoAoudnong.
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H ouvyopriynon TpITTAOU QTTOKAEIOPOU TOU ALOVA PEVIVNG-AYYEIOTEVOIVNG PEXPI va dNUOCI-
EUTOUV TA OTTOTEAEOHATA HEYAAWY KAIVIKWV MEAETWY OEV CUVICTATAL.

["eVIKWG T IVOTPOTTA €X0UV EYKATAAEIPOET WG QApPaKA yIa TNV Xpovia BepaTreia TG KapdIOKAG
QVETTAPKEIOG ETTI PN UTTAPENG CUYKEKPIMEVWY €VOEICEWV | TTapnyopnTIKNG @povTidag (1B
OTIG apepIKavIKEG 0dnyieg 2013) Adyw TnG augnuévng BvnTdTNTag KAl voonpdtnTag AuTd £XEI
a1rod00Ei OTNV XPOViWwg AUENUEVN CUYKEVTPWON EVOOKUTTAPIOU A0BECTIOU, TTOU PETARAAAEI
TNV yovidiakr €k@paon (H€ow CaM Kivaowv), TTpodIaBEéTel o€ aTTOTITWTIKG BAvaTto (evepyo-
TT0iNON KAATTAiVNG), TTUPOBOTEI OWIPEG METEKTTOAWOEIG Kal duvnTIKA appubpieg ZTnv &€ ofeia
KapdIakn aveTrdpkela €xouv BEon w¢ BpaxutrpdBeopa PETPA yia TNV oTaBEpPOTTOiNON TOU
aoBevoug (11bB kai IC yia aoBeveig e uTTOTAON KOl O€ KATATTANEIA avTiOTOIXO OTIG QUEPIKA-
VIKEG 00NYIES) KAl AUTO YIATI, TTEPAV TWV JAKPOTTPOBECUWY CUVETTEIWY, TTPOKAAOUV KOl AUEDT
ATTOTITWON Tou dlaxelnadovTog puokapdiou (1ID1aitepa n doBouTapivn, JEow augnong TG Ka-
TavaAwong oguyodvou.

H AeBooipevdavn atToTeAEl Eva IVOTPOTTO @APUAKO TTOU QUEAVEI TNV oUVOECN TOU OOBECTIOU
ME TNV TpoTrovivn C, TTPOKAAEI JEiWON JETOPOPTIOU (ayYEIODIAOTOAN), aUENCN CUCTAATIKOTN-
Tag (IvoTpoTTia), MEIWPEVN appubuioyévean (Ox1 au¢non Twv dIOCTOAIKWY ETTITTEOWV ACPe-
oTiou), 6xI au¢nuévn KatavaAwaorn oguydvou (eTTidpacn oTnv TTPOCOECT HUOCIVNG — OKTIVNG
dla NG dpdong oTtnv TpoTtrovivn-C, oudEéTepn €TTiIdpACN £TTi TNG PJUOKAPDIAKAG EVEPYNTIKAG
a1TOd00NG, AVTIATTOTITWTIKI dpdon Kal HEYAAO Xpdvo nuicciag (wNG.MNpdyuarti, otV HEAETN
LIDO, og aoBeveic ye coapr) cUCTOAIKA KApPIAKK QVETTAPKEIN, QAVNKE VA TTAEOVEKTEI EvavTl
TNG doBouTapivng, TOOO aTTO TTAEUPAS AIJODUVAUIKWY ATTOTEAECUATWY (O0XEOOV € DITTAACIO
TT0000TO ETTITEUEN TOU OTOXOU, TOI AUENON TNG TTapoxng Katd 30% kai peiwon tng PCWP
Katd 25%) 6oo kal atmrd TAsupdg BvntoTnTag oToug 6 PAVES (26% évavTt 38% oTtnv oudda
NG doBoutapivng, p=0.029).Ev TouTOoIg, 0OTNV PEYAAN peAéTn SURVIVE o€ deiypa dvw Twv
1300 aoBevwyv, @AvNKe 0TI HOVO AvAPOPIKA PE TNV Peiwon Twv emTTEdwY BNP TIG TTpwTES
TEVTE NUEPES BepaTTeiag KaTedEiXON uTTEPOXN TNG AeBoaiuevdavng évavTi TG doBouTapivng
(p<0.001). H BvnTdéTNTa OTOUG 6 PR VEG OEV DIEPEPE PETAEU TWV OPAdWY, KAITOI ONUEIONKE
MIa EAa@pd, un OTATIOTIKA ONUAVTIKR, UTTEPOXH TNG AeBOCINEVDAVNG O€ A0BEVEIG TTOU EAGN-
Bavav B-atrokAeloTEG H ogpeAadivn ival N avaocuviuaoPEVN HOPYN Hiag QUOIKWGS UTTAPYOU-
000G OpHOVNG, TNG peAadivng, n otroia Bewpeital 0TI HECOAABEI OTIG AINOBUVANIKEG UETAPBOAEG
TNG KUAOEWG (augnon KapdIaKnG TTAPOXNG, au¢non VEPPIKNG AIYATIKNAG PONG YE aunon TNg
KABapong TnG, augnuévn aptnEIiokr dIATACINOTNTA). ZUYKEKPIUEVA, AVAOTEAAEI TNV OpAOoN
TNG ayyelotaoivng Il kal Tng evdoBnAivng, evw augdvel Tnv TTapaywyr Tou NO atré Ta evdo-
BnAilakd kuTTapQ, digyeipovrag Tnv ocuvBdaon Tou NO. EmitrAéov, epgavilel BETIKA IVOTPOTIN
Opdon, 1I0XuUpdTEPN AUTAG TNG ayyelotaoivng Il Kal TNG I00TTPOTEPEVOANG, KUPIWG NECW £TTA-
YWYNG TNG QWO QOPUAIWONG TWV TTPWTEIVWYV TWV PUOIVISIWV aTTd TNV TTPWTEIVIKA Kivaon C,
TToU 0dNyei o€ au¢nuévn euaicbnaia oTnv dpdacn Tou acBeoTiou (TTAPOPOIOG UNXAVIOUOG UE
TNV AgBoaIuevOAvN, IVOTPOTTIO AVEU augnuévng KatavaAwaong oguyovou).

21NV HEAETN RELAX-AHF peAétnOnke n atroteAeoPaTIKOTATA TNG oEpeAagivng o€ 1161 aoBe-
VEIG e kKapdlakA avettapkelda (50% pe QUOIOAOYIKO KAAOUa ££wONONG) WE OCUCTOAIKA TTiEON
eloaywyng Touldxiotov 125mmHg. BeATtiwon Tng duoTrvoiag TrTapaTnpABnKe KATA TIG TTPWTEG
5 NUEPEG TNG PEAETNG POVO PE TNV pia KAiJoka géTpnong. ETriong, ol avetmiBuunTeG eVEPYEIES
aTTO TOUG VEQPPOUG ATAV OTATIOTIKWG ONUAVTIKA AIYOTEPEG OTNV opada Tng oepeAadivng
(p=0.03). QoTd600, TO CNUAVTIKOTEPO EUPNUA ATAV N YEIWON TNG BvNTOTNTAG (KApPdIayYEIOKAG
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Kai 0AIKNG) oTig 180 nuépeg (HR 0.63, p=0.019), n otroia dpwg, mapaddiwg, dev ouvodeudTav
aTTO YEIWON TWV ETTAVEICAYWYWYV O€ auTo To didoTnpa. H oepeAadivn @aivetal OTI HEOW TOU
cAMP (evepyotroinon TNG adeVUAIKAG KUKAGONG, avaoToAr TNG puo@odIecTEPATNG) KIVNTO-
Trolei Tov NF-kB ka1 Tnv akoAouBia Twv MAP kivacwv (mitogen activated protein kinases,
TTPWTEIVIKEG KIVAOEG TTOU EVEPYOTTOIOUVTAI OTTO PITOYOVA) — QVTIATTOTITWTIKY OpAor, HECW
NG TTPWTEIVIKAG KIvaong B (Akt kivdon) evepyotrolgi Tnv ouvBaon Tou NO (ayyelodiaoToAR).
O1 emdPACEIG OTOV TTUPHVA £XOUV WG CUVETTEIR TWV augnuévn ouvBeon ouvbdaong Tou NO.

H pakpoyxpovia diEyepan TOU CUUTTABNTIKOU VEUPIKOU CUCTHHATOG AUEAVEI TOV OYKO TWV KOI-
AWV, TTPOKOAEI TTEPIPEPIKA AyYEIOOUOTIAON KAl EUTTODICEI TNV ATTEKKPION VATPIOU ATTO TOUG
ve@pougs. H vopadpeavaivn TTpokaAei Kapdlakr UTTEPTPOYIA, AUEAVEI TOV QUTOUATIONO TWV
MUOKAPSIAKWY KUTTAPWYV TTPOKAAWVTAG appuBuieg augdvel To KapdIlako £pyo JE augnon Tng
KapdIaKAG ouxvoTNTaG, VW EVEPYOTTOIEI TN dladIKacia TNG 0&eidwaong Kal TNG ATTOTITWONG
TWV PJUOKAPBIAKWY KUTTApwY. O1 B atToKAEIOTEG TTOU €X0OUV UEAETNOEI OTNV KOPdIOKK ave-
Trapkela gival n bisoprolol, n Bpadeiag ammodeopeuong metoprolol (succinate) kair n carvedilol
(avaoToAéag a-1, B-1 kai B-2). H xopriynor Toug ouvioTaTal 0€ OAOUG TOUG Ao BevEiG oTAdIWY
[I-1V, 1T0U BN AapBavouv a-MEA, gekivwvTag atrd XapnAég ddéoelg e otadlaki aug¢non. Ol
QaVvTEVOEIEEIG XOPAYNONG TOUG €ival N CUPTITWHATIKY Bpadukapdia/ utrdéTacn Kal n colapn
TTVEUMOVIKH vOOO0G. H €vapgn aywyng PE B-aTTOKAEIOTH UTTOPEI va TTPOKAAECEI KATOKPATNON
Uypwv , n otroia gival 1o €kdnNAN og aoBeveic TTou gixav AdN KATaKPATNON UYPWYV TTPO TNG
Bepatreiag. TNV TTEPITITWON AUTH 0 aoBevng XPACEI TOKTIKI TTAPAKOAOUBNON WE evioxuon
TNG dIoUPNTIKAG AYWYNG .

H xprion Twv wuéya 3 Aimmapwyv ogéwv (n-3 PUFA) gaiveTal va PJEIWVEL TV BvnToTNTA KAI KAP-
dlayyelakr voonpotnTa o€ aoBeveic TTou AapBdavouv aMEA, B aTTOKAEIOTEG KAl AVAOTOAEIES
TWV PJUEAOKOPTIKOEIdWY. Ta dedopéva TTpoEpyovTal KUpiwg atrd Tnv PeAéTn GISSI-HF PUFA
otTou 6975 aoBeveic pe NYHA class lI-IV cuptrtwpata kal KE £40% Tuyaiotroiori@nkav o€
eIkovikO @dapuako (placebo) A 1 g nuepnoiwg n-3 PUFA. Ztnv Adn uttdpxouoa aywyn, n
oTToi0 OUWG UTTOAEITTOTAV O€ oTaTivn. H yéon mapakoAoubnon Twv 3.9 etwv £€0¢1Ee 10% uei-
won TG BvNToTNTAG KAl 7% MPEIWON TwV OAIKWYV KAPSIAYYEIOKWY VOONAEIWY, OAAG KaPUia
OTATIOTIKI) ONUAVTIKA PEIWOTN TWV ETTAVAEICAYWYWYV YIO KAPOIOKK AVETTAPKEIA. Ta aTTOTEAE-
opata autd dev emiReBaiwBdnkav atd Tnv GAAn peAétn OMEGA 110U 0KOAOUBNOE N oTToia
avédeIge oudETepo poAo atrd Tnv xprion Twv n-3 PUFA.

Ooo agopd TNV xpron otativng otnv kapdiokA avettdpkela, n JeAETn Controlled Rosuvastatin
Multinational Trial in Heart Failure (CORONA) kai n peAétn GISSI-HF cuvékpivav Tnv po-
oouBaoTarivn PE TNV €IKOVIKA BepaTreia o€ aoBeveiG pe KapdIiakr aveTTapkeld, Oev avedEIEav
MEiwOoN TNG KapdiayyelaknG Kal OAIKAG BvnTdTNTOG.

H Beparreia TNG KApdIAKNG AVETTAPKEING EXEI VA ETTIDEICEI ONUAVTIKA BriaTa Ta TEAEUTAIA XPO-
via. ATTO TIG TTI0 YVWOTEG PEAETEG TTOU €0€15aV KAIVIKO O0peNog eival N PARADIGM. H peAétn
EKTIUNOE TNV Xopriynon evaAatpiAng 20 mg £vavtl Tou cuvduaouou BaAlopTavng PE TOV ava-
oToAéa TnG VveTTPIAICivng, sacubitrila (ue TNV KwdIk ovouacia LCZ696) oe 8442 aoBeveig,
péong nAIKiag 63.8 ‘eTn, 20% yuvaikeg, 66% Acukng @UANG, pe NYHA 1aén 11-1V kal kKAdopa
e€woinong NG aploTepg Kolhiag <40% Ta Bavatneopa kapdiayyeiakd emreicddia ATav 13.3%
otnv opdda Tou LCZ696 évavt 16.5% otnv enalapril (HR=0.8; 95% CI, 0.71-0.89), evw ol
eTmavavoonAeieg NTav Katd 21% Aiyotepeg otnv opdda tou LCZ696 (P<.001). O1 ouviiBeig
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EMITTAOKEG TOU BAXA, AUENONG TNG KPEATIVIVNG Kal KaAiou ATav AlyoTEPEG OTNV OPAda Tou
LCZ696. H peAéTn autr) atroTeAei pia atrd TIG Aiyeg BETIKEG UEAETEG OTOV TOUED TNG KAPDIOKAG
QAVETTAPKEIAG TWV TEAEUTAIWV ETWV.

H AsitoupyikOTNTa TNG OECIAG KOIAIAG aTTOTEAEI IO0XUPS TTPOYVWOTIKO OEIKTN TNG TTOPEIAG TOU
a0BeveOUG e KaPDIOKH AVETTAPKEIAG aveCapTHTWG aITiag. H Bepartreia Tng d€€IAG KapdIAKNG
QVETTAPKEIAG Eival AITIOAOYIKI KOl EEATOMIKEUPEVN HPE OTOXO TNV PEIWON TOU TTPOQPOPTIOU PE
Xpron d1oupnTIKAG aywyng, TN JEIWON TOU HETAPOPTIOU PE XPHoN IVOTPOTTWY Kal TNV augnon
TNG CUOTAATIKOTNTAG UE TN XPNON IVOTPOTTWY QAPPAKWY. [dlaiTepa O€ TTapouUCia PETATPIXO-
€I0IKAG TTVEUUOVIKAG UTTEPTAONG YIVETAI TTIPOCTIABEIO TAUTOTTOINONG TWV A0BEVWYV TToU dUVa-
Tal VO w@eANBoUV atré ayyelodpaoTIKA BepaTreia. . ATTO TIG TEOOEPIG PEYAAEG KATNYOPIES
QAYYEIOOPACTIKWY QOAPUAKWY, AVTAYWVIOTEG UTTOOOXEWV EVOOBNAIVNG, EIOTTVEONEVO HOVOEEIDIO
TOU adwTou, evePYOTTOINTIEG ABEVUAIKAG KUKAAONG ] TTPOCTAVOEIDN KAl QVTAYWVIOTEG TWV
UTTOOOXEWV QUOPOBIECTEPACNG 5, 01 TEAEUTAIOI € PIKPEG UOVOKEVTPIKEG MEAETEG EXOUV OEICEl
o€ aoBeveig ye oUOTOAIKN KapdIaKr AVveTTAPKEIQ OTI BEATIWVOUV TNV IKAVOTNTA YIO AOKNON,
TTAPAPETPOUG KAPDIOAVATTIVEUOTIKAG KOTTWONG Kal TNV evooBnAiakr Asitoupyia. Id1aiTepo ev-
dlapépov TTapoucialouv ol A0BEVEIG YE TTVEUUOVIKN UTTEPTAON Kal OIaTNENUEV CUCTOAIKN)
AgIToupyia TNG apIoTEPNG KOIAIAG , OTTOU N Xoprynon oIAdeva@iAng £9¢e1ge va odnyei o€ peiwon
TIG TTVEUMOVIKEG AVTIOTACEIG KAl BEATIWON TOUG NXOKAPBIOYPAPIKOUG BEIKTEG AEITOUPYIKOTNTOG
TNG O€€IAG KOIAiag. QOTOOO0 N TTAPOUCia AAAWV JEAETWYV UE AVTIKPOUOUEVA ATTOTEAECUATA KAl
N €EANEIYPN TTOAUKEVTPIKWY TUXAIOTTOINUEVWY HEAETWYV 0dnyei o€ TTPORANUATIONO yia ThV XO-
priynon toug. Kabwg o1 aoBeveig TTou avapévovtal va BeEATIWBoUV atrd TRV Xoprynon TETolag
AywynNG €ival Je MIKPOU TUTTOU TTPO KA HETATPIXOEIDIKA UTTEPTACH PE UWNAR OIATTVEUUOVIKN)
KAion Trieong, avapévovTal Ta ATTOTEAEOUATA HEYOAUTEPWY CWOTA OXEOIAOUEVWV HEAETWV
yla TNV eupegia atrodoxr TNG QAPPOKEUTIKAG QUTAG ayWYNAG.

ATTO Ta TTI0 XPNOIKJOTTOIOUKEVA PAPPOKA OTNV 1OTPIKH Kal €10IKOTEPA OTNV KapdioAoyia £ival
N OakTUAITIOA. MeTd atrd pia TTePiodo PaKPAS Xpnong, TTEPOCE O€ Ao auPIoBATNONG, 6TTOU
ME Bdon Ta dedopEva TEAEUTAIWY PEAETWYV TTOU QAIVETAI VO UTTAPXEl EVEPYETIKN €TTidOpAcn
oTnNV MEiwon Twv eTavavoonAelwv aAAd Oxi TG BvnToTNTAg OTTO TIG MIKPES NUEPHOIES XOPN-
youpeveg 0d0o¢Ig, £xel TTapel €voeign IR o€ xpovia Kapdiakr AvETTAPKEIA IDIWG UE OUXVEG TTE-
p16d0ouG un avTippoTTnong. H mapapovr) acBevoug o€ XauNAG KUKAOQOPOUVTA ETTITTEOX OPOU
OaKTUAITIOOG (<0.9ng/ml) @aiveTal va PEIWVEI TA TTOOOOTA ETTAVAVOCNAEIWY ATTO TNV XOPrynon
uWnAOTEPWYV OOCEWV I] KAl DIOKOTTHG TOU PAPHAKOU, AAAG TO ApPaKO £XEl TTOAAG TTEPIBWPIA
va PEAETNOEI UTTO TO €UPOG TNG XOPAYNONG BEPATTEIOG TOU VEUPOOPUOVIKOU Aova PEVIVNG
QAYYEIOTEVOIVNG KAl B ATTOKAEIOTWV.

H iBautrpadivn diatnpei Tn B€on TNG 0TNV KapdIlakr avetTtdpkela o€ £voeign lla oe aoBeveig
TTOU UTTO TNV aywyn JE B aTTOKAEIOTEG dlaTnPOoUV Kapdiak ouxvoTnta avw Twv 70 o@uiewv
INeTTTO 1) o€ €vdeign IR wg povoBepartreia (Xwpig TNV ocuyxopAynon B atTokAEIOTA €TTi avTEv-
oeI1gn A uN avoxnig tou) pe dedopéva atrd Tnv JEAETN SHIFT 61ToU 0 00B€EvEIG uE CUOTOAIK
KapOIaKK aVETTAPKEIQ KAl 0€ QAEBOKOPPBIKO puBuG N cuvxoprynon IBapTTpadivng Peiwoe TRV
Kapdlayyelakr BvntétotnTa Kal eTTavavoonAgia yia kapdiakn avermdpkela katd 18% o€ ouy-
KpIon ME TRV ouvion Bepartreia, BeATILOVOVTAG TAUTOXPOVA TNV ATTOdOCN TNG APIOTEPAG KOIAIAG
Kal TNV Tmo1éTNTa {WNG TWV aoBevwV.

H AVTITTNKTIKI aywyr oTnv KapdIakr aveTtdpkela AapBaver pia idiaitepn 8€on kabuwg n idia n
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KAPOIOKK QVETTAPKEIQ ATTOTEAEI JIA KATAOTAON UTTEPTTNKTIKOTNTAG KAl £vTOVNG Bpoupoyevvn-
TIKOITNTAG, AOyw TTapouadiag dlatapaxns Tou evdobnAiou, oTpoBIAWdOUG POAG Kal XaUNANG
TTapoxnG Kal KAIVIKAG TTIRERaiwoNg atrd VEKPOTOUIKA euprpaTa 61Tou 010 50% TWV aIpvidiwv
BavaTwyv aveupiokeTal TTPOCPATOS evOAYYEIOKOS BpOUBOG. H B€0N TNG AVTITINKTIKAG aywyng
o€ ao€bevig pue Kapdlakr aveTTdpKela Xwpig BaABISIKA VOO O €ival € KOATTIKA HOpUApUYR Kal
TTaPOUCia TOUAAXIOTOV £VOG akOua TTapdyovta atrd Tnv KAipaka CHAD2Ds2VASCc 1) o€ TTpo-
oQaTO BPOUPWTIKG £TTEICODI0. 2€ ACOEVEIG e KAPOIOKK AVETTAPKEIA XWPIG KOATTIK papua-
PUYN Ol OTTOI0I TUXAIOTTOINBNKAV & KOUUAPIVIKO QVTITINKTIKO, AVTIQIMOTTETOAIOKO OI PEXPI
TWPA KAIVIKEG HEAETEG £DEICAV AUENON TOU AIMOPPAYIKOU KIVOUVOU OTNV Oudda ToU KOUOpI-
VIKOU QVTITTNKTIKOU XWpPiG ouaiwdn YETABOAR oTnv BvNToTnTa. OI HEAETEG TWV VEOTEPWYV QV-
TITTNKTIKWV @apuakwy (RELY, ROSKET AF, ARISTOTLE) cuutrepiéAaBav o€ TooooTd atrd
30-60% aoBeveig pe kKapdlaokA aveTTApKela, OEiXvovTag KaAUTEPN ao@dAsia oto Dabogatran
110 mg , KaAUTEPN OTTOTEAECPATIKOTATA OTA KATOANKTIKA onueia pe 1o dabigatran 150 mg,,
idla ac@aAeia pe To rivaroxaban Kal KaAUTEPN ao@AAEIO Kal KOAUTEPN ATTOTEAECUATIKOTATA
ME TO apixaban , CUyKpIVOUEVA TTAVTA PE TO KOUPApPIVIKO avTITINKTIKG. H coBapdTnTa TnG Kap-
OIAKNG AVETTAPKEIA Eival O ONPAVTIKOTEPOG TTAPAYOVTAG TTOU KABOoPICeEl TNV KAIVIKY TTOPEIa TwV
a0Bevwyv avegdpTNTA TOU TUTTOU TNG QVTITINKTIKAG QyWYNG TTOU TOUG Xopnyeital. ATTo Ta veo-
TEPA PApUAKA N IBaUTTPadivn UTTO TO TTPIoHUA VEOTEPWY UEAETWY dlaTnpei TN B€on TNG oTNnV
Bepartreia TNG KAPDIOKAG AVETTAPKEIOG o€ aoBeveic o€ GAEBOKOUBIKO puBud TTOU dlaTNPOUV
UWnAr KapdlaKkr ouxvoTnTta TTapd TNV Xopnyouuevn aywyr, Bondwvtag otnv BeATiwon TNG
T010TNTAG (WAG.

To KUpIo TTPORBANUA TTOU TTAPATNEEITAI OTOUG AOBEVEIG U KAPOIAKK AVETTAPKEIA Eival N ave-
TTAPKAG TITAOTTOINON TNG XOPNYOUMPEVNG PAPHOAKEUTIKNG QYWYNG KAl KUPIWG TwV QapUAKWYV
TOU VEUPOOPHOVIKOU GEova, TwV AVOOTOAEWV TV HUEAOKOPTIKOEIDWYV KAl TWV B OTTOKAEIOTWV
Eival avaykaia n xopAynon evNUEPWTIKWY ATTO T VOOOKOMEIQ PE TTANPEIG TTANPOYOPEIS TNG
Xopnyneeiocag aywyng, TNG aITiag pn epaItépw TITAOTTOINCNG TNG ) TG TTAPOTPUVONG YIA TTE-
PAITEPW TTPOCAPHOYI TWV BOCEWV TWV CUVTAYOYPAPOUPEVWYV QAPUAKWY, OTTWG Kal TNV OUV-
deon Tou acBevoug Pe TTPOYPAPUATA ATTOKATACTAONG KAl IATPEia KapdIOKAG aveTTdpkelag. H
onuioupyia Badoewv dedoPEVWY IO AoBeVEiG pe KapdIOKH aveTTAPKEIR Ba aTTodwaEl TTANPO-
POPIEG YIA TNV TTOPEIA TWV a0BEVWYV, TO OQEAOG-KOOTOG TNG Xopnynoeioag aywyng kai Ba Ka-
TayPAWEI TIG IATPIKESG KAI OIKOVOMIKEG CUVIOTWOEG TNG VOOOU YIa TV XWPA.
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Eicaywyn

Ta kapdiayyelakd VOOANOTA aTTOTEAOUV TNV TTPWTN aITia BavdaTou Traykoopiwg [1]. Ta auén-
péva etTiTreda LDL xoAnoTtepdANG atmoteAouv peidova TPOTTOTTOINCIKNO TTapAyovTa KIvoUuvou
yla egeavion kapdiayyelokwy voonuatwy [2]. H peiwon twyv emmmédwy TnG LDL xoAnoTtepodAng
ME XOprynon oTaTIVWV EAATTWVEI OCNUAVTIKA TNV Kapdlayyeliakr) voonpdoTnTa Kal BvnoiudtnTa
[3]. ZuveTtwg, N LDL xoAnoTtepdAn atroTeAEl TOV TTPWTEUOVTA OTOXO TNG UTTOAITTIOAIUIKAG ayw-
YNG Kal 01 OTaTiVEG Ta @APUAKA EKAOYAG yia TNV eTTiTEUEN TOU oTOXOU TNG LDL xoAnoTEpOANG
[4]. QoTbé00, o€ a0BeveiG TTOU dEV PTTOPOUV va TTETUXOUV TO 0TOXO TNG LDL xoAnoTepOANG
TTapd TN Xopnynon Tng MEYIOTNG AVEKTAG dOONG I0XUPAG oTaTivng (dnAadr 40-80 mg atop-
BaoTartivng ) 20-40 mg pooouBacTativng), HTTOPEI va TTPOCTEDET ECETIYIMTTN YIA TNV ETTITEUEN
Tou OTOXOU [4]. AcUTEPN EVAANAKTIKA ETTIAOYN €ival n TTPOCOAKN pPNTIVWYV dECUEUONG XOAIKWV
0&Ewv, JE KUPIO eKTTPOOWTTO TNV KOAeoeBeAaun [4]. EEGANou, o€ aoBeveic TTOAU uwnAou Kal
uwnAou Kapdlayyelakou KIVOUVOoU, deUTEPEUWY OTOXOG TNG UTTOAITTIOQIUIKAG AyWwYNS ETA TV
€TTiTEVEN TOU O0TOXOU TNG LDL x0oANnoTEPOANG pe xoprynon otativng ival n non-HDL xoAn-
OoTEPOAN KAl PAPPOKO EKAOYAG yIa TNV ETTITEUEN TOU OTOXOU auTtou gival N QevoIRpAaTn [4].
TéNog, o€ aoBeveic pe TpiyAukepidia > 500 mg/dl, o 0TdX0G TNG UTTONITTIOAIMIKAG aywyn G gival
N EAGTTWON TWV TPIYAUKEPIBIWY YIa TNV EAATTWON TOU KIVOUVOU EUQPAVIONG TTAYKPEATITIONG
KAl @apPaKa EKAOYNG gival N @evoIpdaTn f n YeEUQIBPOdiAn [4].

2TO TTOPOV KEIPNEVO AVAOKOTTEITAI N KAIVIKF) @aPUAKOAOYia TNG ECETILIMTTNG, TNG KOAEOEBEAAUNG
KAl TWV QIBPATWV.

KAIVIKR) @appakoAoyia e(ETIMIMTING

H eCeTigiptTn dpa avaoTéEAAOVTAG TNV atToppd@non XOANOTEPOANG aTTO TO AETTTO £VTEPO NECW
EKAEKTIKAG avaoToAg Tou petagopéa xoAnotepdAng Nieman-Pick C1-like protein otnv yn-
KTpoeIdr TTapuen [5]. MpéTTel va onueiwBEi 6Tl N TTapoudia TTOAUUOPPICHWY TTOU EAATTWVOUV
TN AsimtoupyikétnTa TNG Nieman-Pick C1-like protein oxeTi(eTal e €K YEVETNG EAATTWHEVA ETTI-
meda TNG LDL xoAnoTepOAng katd 12 mg/dl kal avTioToixa HEIWPEVO KiVOUVO EUQAVIONG OTE-
@aviaiag vooou Katd 53%, uttodeikvUuovTag OTI O INXAVIOPOG OpAong TNG ECETIMINTING Ba
EMQPEPEI EAATTWON TOU KAPdIayyelakoU KIvOUvou [6]. H eCeTiginTTn dgv emOPA& GTNV ATTOPPO-
@non Twv AITTodIOAUTWYV BITAUIVWY i} AAAWV @appakwy. MeTaBoAideTal 010 AeTTTO £VTEPO Kl
OTO ATTAP KAl ATTEKKPIVETAI aTTd T KOTTpava. 'Exel pakpd nuitrepiodo (wng (Trepitrou 22
WPEG). Xopnyeital yia opd TNV nuéEpa oe d6on 10 mg, oTToIadATTIOTE WPEA TNG NUEPAG, ME N
Xwpic @aynto. H eCeTipiptn Ogv £xel AAANAETIOPACEIS e AANA QAPUAKO KAl TTPOKTIKA OTE-
pEiTal avetmIBUPNTWYV evepyelwy [5]. IdlaiTepa 0 KivOuvog augnong Twv TPAVOAPIVAOWY Kal
NG CK eival 0 idlo¢ oToug aocBeveig TTou AapBavouv oTativn Kal cuvouaoud eCETIYINTTAG Kal
otativng [7]. H déon TnG eCeTIPiUTING O€ XPEIAZETAI TPOTTOTTOINCT O€ NAIKIWUEVOUG A0 BEVEIG,
0€ a00EVEIG PE EKTTTWON TNG VEPPIKNG AEITOUPYIOG KOl 0€ AOBEVEIG UE NTTIA NTTATIKA AVETTAP-
Kela (o1adio Child-Pugh 5-6). H eCeTipiptmn avrevdegikvutal o€ aoBeveic ue coBapotepn nira-
TIKA aveTmapkela (oT1adio Child-Pugh = 7), o€ aoBeveig pe aunuéveg TpavoauIvAoeS Kal KaTa

TN dIAPKEIa TNG KUNONG Kal TG YaAouXiag.
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H 1mpooBnikn eCeTIYINTTNG O€ OTTOIAdNTTIOTE OTATIVN ETTIQEPEI ETTITTAEOV EAGTTWON TNG LDL X0-
ANOTEPOANG KATA 24% TTEPITTOU VW WG PovoBepaTreia eAatTwvel TNV LDL xoAnoTepdAn katd
19% Ttrepitrou [7,8]. ETTiong, em@épel pikpr) augnon Tng HDL xoAnoTtepdAng (katd 1-2%) kai
METPIO pEiwan Twv TPIYAUKEPISiwV (katd 14%)[7,9].

H povadikf HEAETN TTOU OUVEKPIVE TNV €TTIOPACN TNG HOVOBEPATTEIOG JE OTATIVN KAl TOU CUV-
QuUAOUOU OTATIVAG/ECETIYIMTING OTA KOPDIAYYEIAKA cupBdauaTa gival n ueAETn Improved Re-
duction of Outcomes: Vytorin Efficacy International Trial IMPROVE-IT) [9]. ZTnv peAéTn auTh,
18.144 acbeveig pe TTPOC@ATO 0EU oTE@AVIAio cUpBapa (TTpiv < 10 pEPEG) Kal y€oa TTITTEd
LDL xoAnotepdAng 95 mg/dl Tuxaiotroim@nkav va Adpouv oiypaocTtartivn 40 mg o€ cuvduaouo
ME eCeTIYiNTTN 1 placebo. Metd atrd didoTnua TTapakoAouBnong 6 eTwy, n ETTITITWON TOU TTPW-
TEUOVTOG KATAANKTIKOU onueiou (Un Bavartn@opo Eugpayua Tou Juokapdiou, voonAeia yia
aoTabry oTNBAyXN, oTEPAvIaia eTTavayyeiwaon, un Bavartneopo ayyelako eYKEQPAAIKO ETTEICO-
010, BavaTog atrd Kapdlayyelakd aitia) Atav 6,4% PIKkpdTEPN 0TOUG aoBEevEiC TTOU EAaBav OIu-
BaoTaTivn Kal ECETIMIUTIN O€ OUYKPION PE TOUG aoBeveig TTou EAaBav oiupacTarivn kai placebo
(32,7 €vavti 34,7% avrioToixa, p = 0,016). O@a TTpETTEl va TOVIOTE OTI N JEIWON AUTH TOU Kap-
dlayyelakou KIvOUvou ATav avaAoyn JE TNV hEiwon TTou Ba eTITUyXavoTav av n EAATTwon mng
LDL xoAnoTtepOAng cixe emteuxOei ue xopriynon otativng. Me dAAa Adyia, n eCeTIMIUTIN @ai-
VETQI OTI TTPOKOAEI TNV id1a EAATTWON TWV KAPDIAYYEIOKWY CUUBAUATWY HUE TIG OTATIVES YIA
TNV idla peiwon TG LDL xoAnoTepOANG. Oa TTPETTEN ETTIONG VO ONUEIWBEI OTI 01 a0BEVEIG TTOU
¢Napav povoBeparreia pe oiupaoTtarivn TETuxav péoa etireda LDL xoAnoTepodAng 69 mg/dl,
onAadn Trétuxav 10 016X0 NG LDL xoAnoTtepdAng. QoTtdoo, n mepaitépw eAdTTwon TnG LDL
XOANOTEPOANG e TN XopAynon eCeTIMiUTING (O0Ta 54 mg/dl) eTTéEQepe TTEPAITEPW EAGTTWON TWV
KapOIAYYEIOKWY CUUBANATWY. ZUVETTWG, QaiveTal 0TI 600 XapnAoTepa etmitreda LDL x0An-
oTEPOANG ETTITUYXAVOVTAI, TOOO PEYOAUTEPN N EAATTWON TOU Kapdlayyelakou Kivdouvou. ETi-
TTAEOV, N oUXVOTNTA EPPAVIONG AVETTIOUUNTWY EVEPYEIWV (QUENON TWV TPAVOAUIVACWY I TNG
CK, papdopuodAuon, K.4.) de diEpepav PETAEU TwV acBevwyv TTou €AaBav povoBepaTreia Ue
oluBaoTarivn Kai ekeivwy TTou EAaBav oiyBacTativ kal CeTIYiNTN. Me Bdon Ta ammoteAéopaTta
NG PEAETNG IMPROVE-IT, n TTpooBrikn €CeTIPiuTING ATTOTEAE TTPWTN ETTIAOYA O€ QOBEVEIG
TToU Ogv TTETUXAIVOUV TO 0TOXO TNG LDL XOAnoTEPOANG TTaPA TN XOPHynon TNG MEYIOTNG ave-
KTAG 660Nn¢ 1I0XUpAG oTaTivng (atopBacTaTivn 40 r} 80 mg i pooouBacTaTivn 20 r} 40 mg)[4].

KAIvik} @appakoAoyia KOAeoeBeAGUNG

H koAeoeBeAdun dpa péow dETPEUONG TWV XOAIKWYV OCEWV OTO AETTTO £vTEPO. AUTO €XEI WG
ATTOTEAECUA TNG OIAKOTTH TOU EVTEPONTIATIKOU KUKAOU TWV XOAIKWYV OCEWV Kal TNV EAATTWON
TWV EVOONTTATIKWY CUYKEVTPWOEWY TOUG, N OTToIa TTPOKOAEI QUENUEVN NTTATIKA PETATPOTTN
XOANOTEPOANG 0€ XOAIKA O&E, EAATTWON TWV EVOONTTATIKWY CUYKEVTPWOEWYV XOANOTEPOANG,
augnon TnG ékeppaong Twv uttodoxEwv TG LDL oTnv KUTTAPIKA HERPBPAVN TWV NTTOTOKUTTA-
pPWV Kal TEAIKA peiwon Twv emITEdwY TNG LDL xoAnoTepOANG oTo aipa. H koAeoegBeAdun dev
ATTOPPOPATAI ATTO TO YACTPEVTEPIKO CWARAVA Kal ATTEKKPIVETAI AUETARANTN OTA KOTTPava. To
doooAoyikd TnNG oxAua cival gite 3 diokia dIg nuePNTiwg €iTe 6 dloKia ATTag NuePNTiwg padi
ME TO aynTo. Ae XpelddeTal TTpocapuoyn TG 000NG TNG KOAETEREAAUNG O€ UTTEPHAIKEG | O€
a0Beveig pe eTTNPEACUEVN VEQPIKN 1 NTTATIK AsIToupyia. ETriong, n KoAeoeBeAGun ptTopei va
Xopnynoeei ye TTpooox Katd TNV KUNon Kai Tn yoAouyia. O1 KUPIEG AVETTIOUPNTEG EVEPYEIES
TNG KOAECEBEAANUNG Eival ATTO TO YAOTPEVTEPIKO CUOTNUA Kal TTEPIAAUBAVOUV KUpPiwg BUOKOI-
NIOTNTA KAl QugNUEVN OTTOROAN agpiwy, eV AlyOTEPO CUXVA TTPOKAAEI HETEWPIOHO, EPETOUG,
OI1AdpPOIES, KOIANIAKO GAYOG Kal OQUOTTETTTIKG evoxAfpaTa. H koAeoeBeAdun €TTiong PTTOPE Va
deopevoel GAa ouyxopnyouueva @APUOKA PE ATTOTEAECUA EAATTWON TNG OPACTIKOTNTAG
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TOUG. ZUVIOTATAI ETTOPEVWG N AW GAAWY OUYXOPNYOUPEVWY QAPPAKWY VA YiVETAI TOUAAXI-
oToV 4 WPEG TTPIV i} TOUAAXIOTOV 4 WPEG JETA TN AAWN TNG KOAETEREAAUNG. QOTOCO, N KOAE-
ogBeAdun ¢ @aivetal va emOPA OTNV ATTOTEAECUATIKOTNTA TWV OTATIVWV A TNG ECETIMIUTING
Kal UTTopEi va xopnynBei Tautdxpova ue autd t1a eappaka [10].

H 1TpooBnkn KoOAeoEBEAAUNG O€ OTTOIOBNTTOTE OTATIVN ETTIPEPEI ETTITTAEOV EAGTTWON TNG LDL
XOANOTEPOANG KATA 9-16% vy w¢ povoBepartreia eAartwvel TRV LDL xoAnoTepoAn kata 12-
19%. AvTiBeTa, dev £xel onuavTikn emidpacn ota eTTiTreda TNG HDL XoAnoT1epOANG. Avagopikd
ME TNV €TTiIOPACH TNG oTa TPIYAUKEPIDIA, Oev Ta PETABAAAEI O AOBEVEIG UE QUOIOAOYIKA ETTI-
eda, aAAd Ta augavel katd 13-21% o€ aoBeveig e uTTEPTPIYAUKEPIDAIUIa, IDINITEPO OE Q0BE-
VEIG JE oakXapwdn OIaBATN. ZUVETTWG, N KOATEREAGUN Ba TTPETTEI va XOpnyEiTal JE TTPOCOXT)
o€ aoBeveig pe TpiyAukepidia > 300 mg/dl [10].

H pdévn YeAETN TTOU EKTINNOE TNV ETTIOPACT TWV PNTIVWV BECPEUONG XOAIKWY 0EEWV OTA Kap-
dlayyelakd cupBdauara Atav n Lipid Research Clinics Coronary Primary Prevention Trial [11].
21NV MEAETN auTr, 3.806 Gvdpeg pE UTTEPXOANOTEPOAAIUIO KAl XWPiG Kapdiayyelok vOOO Tu-
xalotroinénkav va AdBouv xoAeoTtupauivn i placebo. Metd atrd didoTnua TrapakoAoubnong
7,4 €TWV, N ETTTITWON TOU TTPWTOYEVOUG KATAANKTIKOU onueiou (Un Bavatneopo ugpayua
Muokapdiou kal Bavatog atmd oTe@aviaia vooo) ATav Katd 19% otoug acbeveig TTou EAapav
XoAeoTupapivn. MapdAAnAa, d1aTTIoTWONKE OTOUG aoBeveig TTou EAaBav XOAeoTupapivn JEi-
waon Tou KIVOUVOU gUQAvIoNG un Bavatn@opou ENEPAYPATOS Tou Huokapdiou Katd 19% kal
TOU KIVOUVOU BavaTou atrd oTepaviaia vooo Katd 24%. ETTiong, n xopriynon XoAeoTupauivng
eENATTWOE TOV KivOUVo gu@Aviong oTnBayxng katd 20% kai dIEVEPYEIOG AOPTOOTEPAVIAIOG TTA-
pPAKaPWNG Katd 21%. QoTO00, N HEAETN QUTA TTPAYUATOTTOINONKE TTPIV OTTO TTEPICOOTEPA ATTO
30 £€1n ka1 dev gival CaPEG av Ta ATTOTEAEOPATA TNG AvTAVAKAOUV Kal TNV ONUEPIVA TTpayua-
TIKOTNTA. ZUVETTWG, N KOAECEBEAAUN OTTOTEAE DEUTEPN ETTIAOYI META TNV ECETIMIKTTN O€ 0OBE-
VEIG TTOU deV TTETUXAIVOUV TO 0TOXO TNG LDL xoAnoTepdANG TTapd Tn Xopriynon TN HEYIOTNG
avekTng d6ong 1Ioxupng otaTtivng (atoppacTtativn 40 4 80 mg ) poocouBacTartivn 20 r} 40
mg)[4].

KAIvIK} @appuakoAoyia @ifpatwv

O1 @IBpAaTeG dPOUV PECW EVEPYOTTOINONG TWV TTUPNVIKWYV UTTOBOXEWV peroxisome prolifera-
tor-activated receptors (PPAR) a, n otroia odnyei o€ eAartwpuévn ouvBeon tng VLDL kal au-
¢Nuévn KABapan Twv TPIYAUKEPIDIWY (UE ATTOTEAEOUA EAATTWON TWV TPIYAUKEPIBIWYV), augnon
TNG ouvBeang TNG attoAiImotTpwreivng A-l kai A-ll (ue atrotéAeopa augnon tng HDL xoAnoTe-
POANG) Kai peTaBoAn Tng kabapong TnNG LDL xoAnoTepOAng atrd Tnv KukAogopia (augnon n
eNATTWON, avaloya pe Ta TTEdA TWV TPIYAUKEPISIWV). H ouvioTwpevn dOON TNG PEVOPI-
Bpartng cival éva dIoKio ATTAE NUEPNTIWG, OTTOIAdNTIOTE WPA TNG NUEPAS, ME 1 XWPIS TpO®H,
EVW TNG YENQIBPOCZIANG 1 diokio Twv 600 mg dIG NUEPNTIWG, MICT) WEA TTPIV TO YEUUA. A€ XpEl-
AdeTal TTPOCAPUOYN TNG dOONG TWV PIBPATWY OTOUG NAIKIWUEVOUGS. QOTOCO, £TTEION OI PIBPA-
TEG £XOUV KUPIWG VEPPIKN ATTEKKPION, N QEVOQPIBPATN avTEVOEIKVUTAI O a0BEVEIG ue puBud
OTTEIPAMATIKAG dINBNong < 60 ml/min/1,73m?, evw n yeu@IBpodiAn xopnyeital o€ Yelwpévn
060N o€ aoBeveig pe pubuod otreipapaTikAg dindnong 30-60 mi/min/1,73m?2 (1 diokio Twv 600
mg ATTag NUEPNTIWG) Kal avTEVOEIKVUTAI 0€ a0BEVEIG e pUBUO OTTEIPAUATIKNG dINBNONG <
30 ml/min/1,73m2. O1 @IBpdTeC avTevdeikvuvTal £TTIONG 0€ aoBeveic ue coapn nTaTikA duo-
AeIToupyia, o aoBeveic ye xoAoAiBiaon kal katd Tn dIdpKeIa TG KUNONG Kal TNG YaAouXiag.
O ouvduaOo OGS PEVOPIBPATNG Kal OTATIVAG OEV AUEAVEI TOV KivOUVO eu@Aaviong auénong Twv
Tpavoapivaowy f Tng CK. AvTiBeTa, 0 ouvOuaopog YENQIBPOZIANG KAl OTATIVWY QUEAVEI TOV
Kivouvo gu@aviong paBdopudAuong kai avrevdeikvuTal. QoTdo0o, cuvioTATal TTapakoAouBnon
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TwV Tpavoauivacwy Kal TG CK kaBe 3 pAveg katd 1o 1° £€10¢ TNG Xopriynong ¢iBpatwyv. H
Bepartreia TTPETTEI va SIAKOTITETAI AV Ol TPAVOAUIVACEG augnBbouv o€ eTTiTTeda UPNASTEPA TOU
TPITTAGCIOU TWV AVWTEPWY QUOIOAOYIKWY TIHWV i av n CK augnBei o¢ emmitreda uwnAoTEPQ
TOU TTEVTOTTAGCIOU TWV AVWTEPWY QUOCIOAOYIKWV TIMWV. H TTI0 ouxVvr] aveTTiBuunTn evEépyela
TWV QIBpaTwyv gival n duoTtrewia. O1 QIBPATEG AULAVOUV ETTIONG TNV AVTITINKTIKI dpAcn TNG
Q0EVOKOUPaPOANG [12].
O1 @IBpateg eAaTTwvouyv Ta TpIYAUKEPIdIa KaTd 25-50%. AcBeveig ue TTOAU augnuéva eTTitTreda
TPIYAUKEPIBIWV eP@aVI(OUV TIG HEYAAUTEPES HEIWOEIS. O1 QIBPATEG augAvouyv €TTiIONG TA ETTI-
meda TG HDL xoAnoTePOANG Katd 5-25%. Kai TTaAI, o1 ueyaAUTEPES AUEAOEIG TTAPATNPEOUVTAI
o€ atopa pe xapnAa etritreda HDL xoAnoTtepdAng. TEAOG, o1 QIBPATEG EAATTWVOUV TA ETTITTEOQ
NG LDL xoAnoTtepoAng katd 15-30% o€ acBeveic xwpig 1D1aitepa augnuéva TpiyAUKepidIa
aAAG Ta augdvouv Katd 5-10% oe aoBeveic pe TTOAU uwnAd etTireda TpIyAukepIdiwv (> 400
mg/d)[12].
H povadikr JEAETN TTOU €KTIUNOE TNV €TTIOPACN TNG XOPRYNoNgS QIBPATNG OTA Kapdiayyelokd
oupBdapara oe aoBeveic TTou AduBavav otartivn gival n geAéTn Action to Control Cardiovas-
cular Risk in Diabetes (ACCORD)[13]. 2TnVv peAéTn auth, 5.518 diapnTikoi aoBeveig utrd
aywyn ge olppaoctartivn 20-40 mg/pépa Tuxaiotroi@nkav va AdBouv gevoeiBpdrn 160
mg/uépa A placebo. Metd ato 4,7 £1n TrTapakoAoubnong, N ETHCIA ETTITTTWON TOU TTPWTEUOV-
TOG KATOANKTIKOU onueiou (Un 6avarng@opo Euepaypa Tou puokapdiou, un Bavatngoépo ay-
YEIAKO eYKEQAAIKO €TTEI0O0I0, BAvaTog atrd Kapdiayyelakd aitia) o€ dIEPEPE PETALU TWV
aoBevwyv TToU EAafav ouvouaoud OINBacTaTiVNG KAl QEVOQIBPATNG KI EKEIVWYV TTOU €Aafav
MovoBepartreia ye olyBaotaTivn (2,2 kail 2,4% avTioTtoixa, p = 0,32). Qoté00, o1 ao0BevEiG TNG
pMeEAETNG ACCORD dev gixav 1d1aitepa uwnAd TpiyAukepidia f 1d1aitepa xaunAry HDL xoAnoTe-
POAN oTnVv évapén NG MEAETNG (HEon TIUA 162 kai 38 mg/dl avTioToiXa) Kal EVOEXOUEVWG YI’
auTto N TTPOCONKN QevoPIBPATNG dev eAATTWOE Ta Kapdlayyelokd cupBdauara. AvTiBeTa, n
UTTOONAda TwV aoBevWV Pe PIKTA duoAimdalyia (TpiyAukepidia = 204 mg/dl kar HDL xoAn-
oTEPOAN < 34 mg/dl, n = 941) cixav 70% uywnAdTEPO KAPBIAYYEIOKO KivOUVO O OUYKPIOT UE
TOUG a0BeVEiG XWpPig MIKT SUCAITTIdAIUIa KAl ETTITTAEOV OTAV UTTOOUAdA QUTA N Xoprynon ¢e-
VOQIBPATNG EAATTWOE TO TTPWTEUOV KATAANKTIKG onpeio katd 31% oe ouykpion Pe To placebo.
QoT1600, Ba TTPETTEl Va TOVIOTED OTI N AAANAETTIOpaon TNG £TTidPAONGS TNG PEVOPIBPATNG OTO
TTPWTEUOV KATAANKTIKO ONUEIO JETALU a0BEVWV PE Kal XWPEIG MIKTA duoAimdaiyia dev Atav
onuavtikn (p = 0,057) kai 611 autr) N euvoik dpAcn TNG PEVOPIRPATNG OEV UTTOPEI va Bew-
pnBei BERaIN AANG povOo eTITPETTEN TN DIATUTTWON UTTOBECEWV VIO TV WEPEAEIR TNG, KABWGS dE
dIaTTIOTWONKE EAATTWON TNG ETTITITWONG TOU TTPWTEUOVTOG KATOANKTIKOU ONUEIOU OTO GUVOAO
TOU TTANBUOOU TNG MEAETNG. ZUVETTWG, AOYW TWV TTEPIOPICHUEVWYV OTOIXEIWV YIA TNV ETTIOPAON
TOU OUVOUOOHOU QPeVOPIBPATNG Kal OTATIVING OTA KAPdIAYYEIOKA CUUBAUATA, O OUVOUAOHOG
auTdg Ba uTTopouce va XopnynOei o€ aoBeveic TTOAU uwnAou kKapdiayyelakou Kivouvou (dnA.
ME eyKaATEOTNPEVN KAPBIAYYEIOKT) VOOO, CAKXOPWON dIapnTN M€ ouvoonPATNTEG 1 BAGRN op-
yavwv-oTtoxwyv, 1 SCORE 210), 1 uynAou (dnA. pe ocakxapwdn diaBATN Xwpic ouvoonpoTn-
TEG N BAAPBN opydvwv-otoxwyv, SCORE 5-9, 1 éva pepgovwpévo 181aitepa TTaBoAoyIKS
TTapdyovTta Kapdlayyelakou KIvoUvou), ol OTToiol HETA TNV ETTiITEUEN TOU oTOXOU TNG LDL xo-
ANoTEPOANG PE Xoprynon oTtaTtivng £xouv TpiyAukepidia > 200 mg/dl, woTe va emTeuxBouv
etrimeda non-HDL xoAnoTepoOAng (oA xoAnoTtepdAn — HDL xoAnotepdAn) < 100 < 130
mg/dl avtioToixa (deuTEPEUWY OTOXOG TNG UTTONITTIOAIUIKAG AYWYNAG).

2¢ a00¢eveic pe TpiyAukepidia > 440-500 mg/dl, o TTpwWTEUWY OTOXOG TNG UTTOAITTIOQIMI-
KAS aywyNAG €ival n eAATTWON TWV TPIYAUKEPIBIWY WOTE va EAATTWOEI 0 KivOUVOG ENQAvVIONG
TTAYKPEATITIONG. 2TOUG A0oBEVEIC AUTOUG CUVIOTATAI N XOPHYNON QEVOPIBPATNG I YEUPIBPOCi-
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ANngG, uévwy 1 o€ ouvduaoud Pe w-3 NITTapd ogEa. Oa TTPETTEI va onPEIwBEi 611 n povoBepa-
TTEia e YEP@IBPOCZIAN EAATTWOE T KAPDIAYYEIOKG CUPPBAUATA O€ U0 JEYAAEG UEANETEG O€ Av-
Opeg Xwpic 1 ue oteaviaia véoo (Helsinki Heart Study (n = 4.081) kai Veterans Affairs
High-Density Lipoprotein Cholesterol Intervention Trial (n = 2.531))[14,15]. AvTiB¢eTa, n po-
voBepaTreia Pe pevoPIBPATN OEV €iXE ONUAVTIKN £TTIOPACN OTO TTPWTEUOV KATAANKTIKO ONMEIO
oTtnv yeAéTn Fenofibrate Intervention and Event Lowering in Diabetes Trial (FIELD)(n = 9.795
aoBgveig ye oakxapwdn diaBrTn TUTTOU 2 XWPIG eyKaTeoTNPEVN KapdlayyeElakr vooo)[16].
QoT600, kKal oTnVv HeAéTN FIELD, otnv uttoopdda Twy 2.014 aoBevwv Pe PIKT QUCAITTIdAIUIa
(TpryAukepidia = 202 mg/dl kai HDL xoAnoTtepoAn < 40 mg/dl (dvdpeg) i < 50 mg/dl (yuvai-
KEG)), N XOopHynon evoIBpAatng eAGTTWOoE Ta Kapdlayyelakd cupBdapara katd 27% og ouy-
KPION KE TO EIKOVIKO pApuako [17].
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H kAivikj @appakoAoyia Twv PCSK9 avaoToAéwv

BaociAng ABupog
AvarrA. Kabnyntng NaboAoyiag, ApiororéAcio MNavemaoThuio,
B’ lNMporraideutikn NaBoAoyikn KAvikn Itrirokpdreio Noookopegio

H mpwreivn - évluuo proprotein convertase subtilisin/kexin type 9 (PCSK9) (ZxApa 1) 1a-
PAYETAI OTO ATTAP Kal €ival TTOAU ONUAVTIKA, YIOTI EUTTAEKETAI OTO PETARBOAIOHO TWV AITTIBIWV
Kal KUpiwg TNG XapnAng TTukvoTnTag Aimrotrpwreivng (LDL) (ZxApa 1).

Zxfnpa1

MeAéteg €deigav 0TI N PCSK9 mrpoodévetal pe Tov uttodoxéa LDL (LDLR) kai Trpow®ei tTnv
a1TodOUNON TOU OTA AUCOCWHATA TWV KUTTApwWV. O uttodoxéag LDLR tTapdyetal atrod 10 €v-
doTTAaCUATIKG DIKTUO TWV KUTTAPWYV (KUPIWG TOU ATTATOG) Kal yKaBioTaTal 0€ KOIAwMPA TNG
KUTTOPIKNAG ETTIQAVEIAG, OTTOU OUVOEETAI e Eva Popio LDL (ZxApa 2). To cupttAeyua LDL kai
LDLR sioépxetal amrd TNV KUTTAPIKA MEPBPAVN OTO KUTTAPO (€101 eAaTTwveTal n LDL Tou ai-
MaTog) Kai TrTapadidel To yoplo LDL ota AucoowpaTta, dtrou atrodopeital, evw o LDLR ava-
KUKAWVETAI TTPOG TNV ETTIPAVEIQ TOU KUTTAPOU. AuTO cupBaivel Trepitrou 150 @opég yia KaBe
LDLR. Zmn ouvéxela dpa n PCSK9, wg unxaviopog TTaAivopoung apvnTikiG autoppuduiong
kal arrodopei Tov LDLR. To kuTtTapo o1n ouvéxeia mapadyel véoug LDLR o€ éva atépuova eTra-
VOAAPBAVOUEVO KUKAO.

ZxApa 2

PCSK9: A natural promoter of LDL-R degradation

Endocytosis ‘1'—\
A
- ’

Y Transcriptional regulation

Lysosomal degradation
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Mpiv atrd 10 TTepitrou Xpovia diatmoTwonke N KAIVIKY) onuacia Tng PCSK9. MeveTikr avdAuon
ATOPWY TTOU CUMMETEIXaV O0TNV PeydaAn peAétn Atherosclerosis Risk in Communities (ARIC),
€0€1CE OTI onuelakEg HETAANGEEIG aTTwAelag Asitoupyiag (loss of function) oTto poépio TNG
PCSKO9, kupiwg o€ dtopa agpIKavIKnG KAaTaywyng, oxeTifovrav pe eAattwuéva katd 15-44%
etTireda LDL xoAnoTepdANnG (xwpig ahAayr Twv emmiTédwy Tou mRNA Tou LDLR) Kai pe eAart-
TWHEVN MEXPI Kal 88% eTTiITTTWON TNG oTeQaviaiag vooou (ZN), o€ cUyKpIoT PJE TOV UTTOAOITTO
TTANBUO G TNG PEAETNG TTOU BEV €iXe QUTEG TIG HETOAAAEEIG (ZXAMa 3 Kai 4).

ZxAua 3

PCSK9 mutations and effect on LDL metabolism

Gain of Function Loss of Function

High risk for atherosclerosis and coronary heart
disease (CHD)

PCSK9 LoF mutations are associated with low
LDL-C and low prevalence of CAD events
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AuTi n TTapaTtripnon odrynoe otnv okéWn o1l apou N QUON TTPOKAAE EAATTWON TWV ETTITTEOWV
NG LDL xoAnoTepdAng kai Tng emmitrrwong TG 2N diapéoou Tng PCSK9 yiaTti va punv 10 Ka-
VOUE KOl EPEIG pIoUpEvol TNV @uon. ‘ETol avatrtuxnkav dIAQopeg TEXVIKAG EE0UDETEPWONG
NG Opdong Tng PCSKY, ue KupidTEPN QUTH TNG XOPHYNONGS TTANPWGS avOpWITIVWY avTICWUA-
TwWV KaTtd TNG PCSK9, otoxeuovTag TNV eAATTWonN TNG LDL xoAnoTepOANG Kail o€ OAa Ta KAIVIKA
OQEAN TTOU AUTH TTPOCPEPEL, ME Eva UNXAVIOUO DIQPOPETIKO ATTO QUTO TWV OTATIVWV.

AT TNV GAAN TTAEUpd, 12 Xpdvia TTpIv, €ixe dIATUTTWOEI N atTown OTI ONUEIOKEG JETOANAEEIG
augnong Tng Asitoupyiag (gain of function) Tou popiou TNg PCSK9 oxeTiCovtal Ye TNV EUQAvIOoN
TOU OUVOPOUOU TNG OIKoyevoUg utrepxoAnoTtepoAaipiag (FH). Mpaypari, TéToleg HETAANGEEIS
arroteAouv Tnyv Tpitn aitia FH, petd atrd 11g peTaAAdgeig Tou LDLR kal Tou yovidiou TnG atro-
TTpwreivng B.

OAa 1a Trapatrdvw kabiotouv Tnv PCSK9 18aviké 0TOXO yIa TRV AVTIMETWTTION TWV UWPNAWV
emmEdWYV LDL xoAnoTtepdAng, o dAoug aAAG 18Ik oTnv FH. OvTwg, £€xouv ndn avatrTuxoei
avBpwTtiva avTicwuarta Evavt Tng PCSK9 1a otroia xopnyouvTal utrodopla Kabe 2 fdoud-
O¢cG.

Aopn Kal AgiToupyia avTICWHATWY

AvTiIowPaATa, €TTIONG YVWOTA WG avoooo@alpives (Igs), cival yopia trou Trapdyovtal aTrd 1a
B-kUTTapQ Kal atroteAouvTal aTTd 4 TTOAUTTETTTIOIKEG OAUCIDES (2 BapIES Kal 2 EAAQPES aAUTi-
O€G), TTOU CUVAVTWVTAI YIO VA OXNUATIOOUV TO IKO TOUG XAPAKTNPIOTIKO oxAua Y (ZXAMa 5).
MT1TOopOUV Va KUKAOQOPOUV O€ OIOAUTA HOPPN 1) UTTOPEI va cuvdEovTal e TN MEPNBPAVN TV
B-KUTTApWYV WG PEPOG TNG UTTOdOXED B-KUTTAPWYV. YTTAPXOUV 5 I0OTUTTOI AVTICWHUATWY TTOU
diakpivovTal atrd AlagopEg oTIg BaplEg Toug aAuaideg: 1ocoTuTrol IgM, IgD, IgA, IgE, kai IgG.
Zxnua s

Antibody Antigen
(immunoglobulin secreted by B cells) (foreign substance that stimulates antibody produ
variable region

ofheavychain  hypervariable
regions

N\
N =3

variable region binding site)
of light chain
hinge
Paratope
Fed antigen-binding an hypervariable
regions of
light chain
hypervariable

regions of
— : heavy chain

Anuioupyia HOVOKAWVIKWYV AVTICWHATWY
Mpdwpn TEXVOAOYia UBPIBWHATOG, TTOU AVATITUXONKE PE KUTTAPA HUEAWUATOG TTOVTIKOU Kal
OTTANVIKA B KUTTOpa atrd utrepAvooa KUTTAPA (Wwv, ETTETPEWE TNV avATITUEN TTARPpWwS MAD
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TTOVTIKOU KaTd Tn d1dpkela TNG OekaeTiag Tou 1970. ATTO TNV KAIVIKI EUTTEIPIA TTOU CUCOW-
peUETAl PE TNV TTOVTIKOU avTI-CD3 mAb muromonab, Atav TTpog@avég 6T N avoooAoyIKr aTro-
KPIOoN TOU EEVIOTH KAl TNV KAKM QAPUAKOKIVATIKA TOU TTOVTIKOU KAl Ta QVTICWHOTA aQUuTd OTOV
AvlpwTTo AsIToupyoloav WG EUTTOdIA OTNV ATTOTEAEOUATIKOTATA TNG MOKPOTTPOBECUNG Kal
eTTavalapBavouevng Xoprynong. ZTn CUVEXEIQ, Ol EPEUVNTEG TTPOCTTIABNCAV va avaTITUEOUV
oTpatnyikég avacuvduaopévou DNA 1Tou Ba putropoUucav KATAARYOUV O€ TTEPICTOTEPO QV-
BpwTtrotroinuéva, Alydtepo avoooyova mAbs (ZxApa 6). H apxikni Tpotrotroinon ATav éva xi-
MAIPIKO QVTIOWHPO OTO OTT0iI0 N YETARBANTH TTEPIOXA TOU AVTICWHPATOG €ixe aAANAouXieg
TTOVTIKOU Kl Ol UTTOAOITTEG AAANAOUXIEG ATAV AVOPWTTIVES, PEIWVOVTAG £T01, AAAG OXI £COAEI-
POVTAG EVTEAWG TOV KivOUVO OVOOOYOVIKOTNTOG O OUYKPION PE QVTICWHATA TTOVTIKOU. H €TT6-
MEVN @ACHN avATITUENG NTAV TTOU £XEl OXEDIOOTEN yia va TTapdyel e€avBpwTTiopéva mAbs pe
UTTOKATACTAON TOU TPWKTIKOU. AvBpWTTIVEG AAANAOUXIEG UTTHPXAV EKTOG OTTO EKEIVES TTOU Bpi-
oKovTal EVTOG TIG TTEPIOXEG KOBOPIOUOU CUPTTANPWHOTIKOTNTAG DECUEUCNG AVTIYOVOU (ZXAMA
6). To TTpwTo XIaIpIKG (abciximab, yia Tn dladepuIk oTeQaviaia TTapéuBacn) Kal £gavopw-
mopévo (daclizumab, yia Tnv TpdANWn TG attdéppIYng O HETAUOOXEUON OPYAVOU) EICTX-
Onoav mAbs oTig HIMA Ayopd 1o 1994 kai o 1997, avTtioToixa. Anuioupynénkav diayevveTiKa
TTEIPAPATOlWA Kal TTPOTUTTA AVTICWHATA ATTO auTd 0driynoav ot dnuioupyia Twv TTARPWS
AVOPWTTIVWYV aVACUVOUACHUEVWY QVTICWHATWY O€ BIOPNXAVIK KAiJoka (ZXAua 6).

Zxnua 6

Murine Chimeric Humanized Fully Human
(0% human) {65% human) (> 90% human) {100% human)

N7 N7 O \O

Generic suffix -omab -ximab -zumab -umab

Potential for immunogenicity

H avatrtugn kai xprion mAbs yia Tn BepaTreia TNG uttEPXOANOTEPOAAIUIas BaaideTal aTOV PpOAO
Tng PCSK9 oToVv PHETABOAICUO TNG XOANOTEPOANG, OTTWG £VaG JECOAARBNTAG TNG NTTATIKAG ATTOI-
Kodounong utrodoxéa LDL. AlaBéoipga dedopEva KAIVIKWY SOKIHWY UE TTANPWS avBpwITiva
avTI-PCSK9 mAbs, AMG145 kat REGN727/SAR236553, £6¢€1Ee OTI AuToi OI TTOPAYOVTEG TTA-
priyayav e¢aptwueveg ato 1n doon peiwoelg otn LDL-C oTo aipa. Moikilol TTAnBucoi aoBe-
vwv (Mivakag 1), Atav yevikd KaAG avekToi, Kal dev €Xouv €vTOTTiOEl ocoBapd ¢nTruaTta
aocpdAciag. ‘Eva ecavBpwmiopévo mAb avTti-PCSK9, RN316, £€0¢€1ge peiwwoelg eTimeda mng
LDL-C 1rou kupaivovTal a1rd 33% o€ 84% o€ oX£0N WE TNV APXIKA TIMI O€ A0BEVEIG e UTTEP-
XoAnoTepoAaiyia.
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Mivakag 1
Efficacy of Fully Human Ant-PCSK9 Moncclonal Antibodies on LDL-C In Phase 2 Trials
AMG145 REGNTZT/SARZIES53
Monotherapy Combmatue Theragy Heft State Intoierant Combanaton Combaation
(MENDELY™ [LAPLACEY (RUTHERFORDT™ GAUSS™ Therapy™ Therany® Hefir®
Pabent poputation L€ 226mnd <48 LILC 222 mmoll. HeFRLDL-C 226 Statin miolerance, LOL-C 22 5 rmaiL. LOLC 226 mmold. HeFH or non-FH, LDL-C
mmel. 85 my/dl) . LOL-C 2100 mp/dL. 2100 mgydL) 100 mg/dL) 226 mmall.
=100 and <190 mg/aL) {2100 mgiiL} (2100 mgidL)
Backgrund theragy HNone Staln=E7E Stalin=ETE No or lowr-ose statin =E7E ATV AV Stalin=ETE
Paients. n A6 631 % 160 ] 183 m
Mean LOL-C change va.
baseline ol 12 wh, %
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NEMDEL, Against PLSND 1o ~C in Patients Currently Mol Recenving Drug Therapy for Easing Lipad Levels:
WA, not available; and RUTHERFORD, Rediaction of LDLC With PCSKI ypous P Disorder.
“Miean change vs placebo.
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H 1rpwtn peAétn empiwong pe PCSK9 (Evolocumab-FOURIER) £€d¢€1ge evBappuvTIKA aTroTe-
AéopaTa PEIVOVTOG Ta KOPDIOKA cupBauata TTEpa Kal TTavw atro TIG OTATIVEG ME i XWPIG
€CETIMIMTIN .
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Ta JOVOKAWVIKA avTICWMATA €ival attd Ta TaXUTEPA AVATITUCCOUEVA BEPATTEUTIKA HECA KAl
AvaTITUOCOVTAI VI £Va EUPU QACHA EVOEIEEWV, ATTO KAPKIVO O€ JOAUCUATIKEG AOBEVEIEG WG
KapdlayyeIakd Voo uaTta, cuphtrepIAapBavopévng TNG utrepXoAnoTepoAaipdiag. MNapéxouv pe-
YAAEG EUKQIPIEG YIa TN BepaTTeia TV avOpwITIVWV acBevelwv Adyw Tou OTI QUTOi TIPOCPEPOUV
(o€ avtiBeon pe Ta PAPPOKA PIKPOU popiou) uwnAn e¢eidikeuon oToxou, dev uttoaAAovTal
o€ NTTATIKO A VEQPPIKO PETARBOAMIOUOS Kal ETITPETTETE AIYOTEPO CUXVI, AV KOI TTAPEVTEPIKN, XO-
pAynon. 'Hon ta avricwuata évavii PCSK9 €xouv dwoel evOApPUVTIKA QTTOTEAECOUATA
(evolocumab, peAétn FURIER) (ZxApa 7).
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KAIvIkR ) @appakoAoyia Twv avacToAéwv Tng COX-1 kail Twv
PWOPODIECTEPACTWYV

AAESavdpog A. ToeAérrng, MD, PhD
Kabnyntnig Bioxnueiag-KAivikne Xnueiag, Epeuvntiké Kévrpo ABnpoBpouBwaong/
Epyaortipio Bioxnueiag, Tunua Xnueiag lMNavemotiuio lwavvivwy, 45110 lwavviva

Eicaywyn

Ta avTIQINOTTETAAIOKA ATTOTEAOUV HIa PJEYAAN KATnyopia avTIBPOUBWTIKWY QAPUAKWY TWV
OTTOIWV N KUpIa dpAoN €ival N avaoToAr TNG EVEPYOTTOINONG Twv algoTreTaAiwy. Ta diabEoipa
ONMEPA AVTIAIKMOTTETAAIOKA @APUAKA OTOXEUOUV OE ONUEIO-KAEIDIA TNG EVEPYOTTOINONG TWV
QIMOTTETAAIWY KOl CUYKEKPIPEVA, OTNV KUKAooEuyovaon-1 (COX-1), n OTToi0 CUPUETEXEI OTOV
KATAPPAKTN Twv avTidpdoewyv Tou odnyouv oTn BloouvBeon Tou BpopBogaviou Ay (TxA),
oTov uttodoxéa P2Y 4o Tng dipwoopikng adevoaivng (ADP), aTov utrodox£a-IvieyKpivn
ajpPB3 (YAukotrpwreivn llb/llla; GPIIb/Illa) kaBuwg Kal aTIG EVOOKUTTAPIEG PUOPOBIECTEPATES
-3 kai -5 (PDE-3 ka1 PDE-5). EmimrAéov, oTig HIMA €xel eykpiOei n Xprion Tou avTiaIJoTTETaAIA-
KOU @apudKou vorapaxar To oTToio oToxeuel oTov uttodoxéa Tng BpouPivng PAR-1 (Protease-
Activated Receptor-1). H owoTr) xpion Twv avTIaIJOTTETAANIAKWY QAPPAKWY OTNV KaBNUEPIVA
KAIVIKA TTpAEN atraitei BaBid katavonon Twv QapPOKOKIVNTIKWY KAl QAPHUAKOSUVANIKWY 1010-
TATWY TWV QAPHAKWY AUTWY, TWV AAANAETTIOPACEWY TOUG hJE AAAQ QAPPOKA TTOU PTTOPEI va
ETTNPEACOUV TNV BEPATTEUTIKI TOUG ATTOTEAECUATIKOTNTA, KABWG KAl TIG KATEUBUVTAPIEG OU-
OTACEIG TTOU AVOQEPOVTAI OTN XPHON TOUG OTNV KABNUEPIVA KAIVIKA TTPOKTIKI. To TTapoOVv oUv-
Togo dpBpo avaokotTnong Ba e€oTiaoTei oToug avaoTtoAgic Tng COX-1 kal Twv
PWOPOBIECTEPATWV.

AvaoToAeig Tng COX-1

Mia a1Td TIG CUVETTEIEG TNG EVEPYOTTOINONG TWV QIUOTTETOAIWY €ival N atTEAEUBEPWON TOU apa-
XI00VIKOU 0&€0¢ (AA) atro Ta QWO QOANITTIOIO TNG KUTTAPIKNAG MEUPPAVNG WE TN dpdon YIOG KU-
TOOOAIKNG QWOPOAITTAONG Aop. 2T OUVEXEID TO €AeUBepo AA  PETATPETIETAI OTIG
mpooTayAavdiveg (PG) - evdoutrepogeidia, PGGy kai PGHo e 1n dpdaon Tou ev{UPoU GUV-
Betdon-1 1ng PGH T10 o110i0 £X€1 BUO KATOAUTIKEG Opdaoelg, Tn dpdon COX-1 TToU EVOWMNATWVEI
2 yoépia oguydvou aTo apaxIdovIKo 0&U Kal 0dnyei aTo OXNUATIONO Tou aoTaboug PGGo kai
N dpdon udpoguTrepoeldaong Tou avayel TN PGGy og PGHy. 21a aipotretdhia, n PGHo
peTaBoAideTal aTn guvexela o TxAo pe Tn 6pdan Tou ev{Upou ouvBeTaon Tou TxAs. To TxAo
EKKPIVETAI ATTO TA AIMOTTETAAIO KOl OUVOEETAI OTOUG €10IKOUG PEPPBpavIKoug uttodoxeic TP
(Thromboxane and Prostaglandin endoperoxide PGGy / PGH» receptors) diayégou Twv
OTTOIWV EVEPYOTIOIEI TIEPAITEPW TA AIPOTIETAAIA. AlapEogou Twv TP uttodoxEwv, 1o TXAo aokel,
TTapAAANAa dIAPOPESG PAEYPOVWIEIG OPACEIG OE DIAPOPA KUTTAPA CUPTTEPIAAUBAVOUEVWV
TWV KUTTAPWYV TOU apTNPIAKOU TOIXWHATOG. 2Ta £vO0BNnAIakd KUTTapa 10 AA peTaBoAileTal
TTPOG TTPOCTAKUKAIVN (prostaglandin lo; PGly) pe Tn dpaaon tou ev{Uuou ouvBetdon g PGly
(Eikéva 1). Ze avtiBean pe 10 TxAo, n PGly aokei ioxupr| avTiaigotreTaAiakn dpdon. H ava-
oToAr) TNGg COX-1 oTa AIHOTTETANIO TTAPEUTTOBICEI TNV EVEPYOTTOINAT| TOUG ATTO TO TXA, EVW
Oev eTTNPEACE! Ta UTTOAOITTA HOVOTTATIO EVEPYOTTOINONG TWV algoTTETaAiIWY. O KUpIGTEPOG ava-
otoAéag Tng COX-1 gival n aoTipivn, evw TTapopola dpdon €xel Kal n TpIPAouldAn (Eikéva

1).
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Eikéva 1. O petafoAiopdg Tou apaxidovikou 0gE0G Kal n eTTidpacn TwV avaoTOAEWV TNG
COX-1.

2uvrunjoeig. PLAy; dwogolimdan Ay, COX-1; kukhooguyovaan-1, PGGy; rpootayAavdivn
Gy, PGHy; mpooTayAavdivn Hy, HOX; Ydpogutrepogeiddan, TxAy; OpouBogavio Ay, PGly;
mpoaTtayAavdivn lo (TTPOCOTAKUKAIVN)

Aomipivn

H aommpivn (akeTUAOOOAUKIAIKO 0&U) aTToTeAE yia TTOAAG Xpdvia Tov akpoywviaio AiBo Tng
QVTIAIJOTTETOAIOKNG AYWYAG, £EQITIAG TOU aTTOdEDEIYPEVOU TTPOPIA AOPAAEIAG Kal KAIVIKAG
OTTOTEAEOPATIKOTNTAG. XAPNAEG 6OEIG aoTTipivng avaoTéANouV geidikeupéva TRy COX-1, ek-
@pPalovTag avTiaIJOTTIETAAIAKT) OPAa, EVW O€ UWPNAEG DOOEIG N Ao TTIpivn avOOTEAAEI TOOO ThV
COX-1 600 kai Tnv COX-2, pye amotéAeopa va gu@avilel eTITTAEOV avTIQAEYUOVWOEIG dPd-
O€IG.

O KUpI0G PNXaviouog TNG avTiaigoTreTaAloKAG dpdong TG ACTTIPIVNG EYKEITAI OTN PN QVTI-
oTpeTTh avaoToA TNG COX-1 pe akeTUAiwon TNG udpofulopddag TG oepivng-529 Tou Ka-
TAAUTIKOU TNG KEVTPOU. AUTO €XEI WG ATTOTEAEOUA TNV AVAOTOAN TNG HETARBOAIKAG TTOPEIAg Tou
AA Kal CUVETTWG TN Weiwan TNG auvBeang Tou TxAs. MNa TV TTARPN avaoToAn TNG EVEPYOTTOI-
NOoNG TwV QIPOTTETAAIWY aTTé TNV ACTTIPivn, €ival atapaitnTn N TouAdxioTov katd 90% ava-
OTOAR TOU OXNUATIOMOU Tou TxAo, n OTToia UTTOPET va eTTITEUXBEI PE TN XOprynon NUEPAOIAG
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doong aoTpivng 30 mg. H dpdon tng aoTipivng otnv COX-1 gival Yn avTiIoTPETTTH, CUVETTWG
TO £VCUMO TTAPAMEVEI aveVEPYO YIa OAn TNV UTTOAOITTN dIAPKEIR (WG TwV algoTTETAAIWY (7-10
NUEPEG), KOBWGS WG atTupnva KUTTapa dev JTTopouv va ouvBéoouv véa poépia COX-1. H atro-
KatdoTaon TNG OMOAAG AEITOUpYiag TwWV AIJOTTETOAIWY PETA aTTd TN XOPHYyNOon TNG aoTTIpivng
OUMBaivel JOVO PE TNV TTaPAywYn VEWV AIJOTTETOAIWY. Oa TTPETTEI VA TOVIOTEI OTI OI XAUNAEG
d00¢Ig aoTipivng dev eTnpeddouv Tn dpdon TNG COX-1 Twv evO0BNAIGKWY KUTTAPWY KAl OU-
VETTIWG Oev pelwvouy Tnv Trapaywyn 1ng PGly, n otroia £xel IoXupr| avTiaiMOTTETAAIOKA dpdon.
H atroppoenon TnG acTripivng ival Taxeia Kal yivetal Je madnTikg didyxuon oTig AdXVeESG Tou
eVTEPIKOU BAevvoyovou. H BiodiaBeciudtntd Tng gival Trepitrou 40-50% Kai TTapapével o€ Eva
TTAPOUOIO ETTITTEDO YETA ATTO £QATTAE I ETTAVAAAUPAVOUEVES DOTEIG PE ATTO TOU OTOUATOG XO-
prynon, evw eival TToAU JIKPATEPN OTAV XOPNYEITAl WG EVTEPIKA ETTIKAAUMPEVA dIoKia. H ué-
YIOTN CUYKEVTPWON TNG AoTTIPivNG OTO TTAAoa eTTITUYXAvETal vTiOg 30 min dtav xopnynoei
ME TNV KAQOIKN HOP®A Kal WG 4 WPES YETA TN XOPAYNON TWV EVTEPIKA ETTIKAAUMUEVWY Ol-
OKiwv.

H xopriynon aoTrpivng atroteAei atmoAuTn EvOeiEn oTn deuTtepoyev TTPOANWN TNG Kapdiay-
YEIOKNG VOOOU. 2TOUG a0BeVEiG ue 0EU OTEQAVIAIO TUVOPOUO, OI CuVIoTwHEVESG 0doelg 100-
325 mg aamipivng €TMTUYXAvouv Taxeia avaoToAn Tou TxAs. Z0p@wva Pe Ta oTolxXEia
MeTA-avaAuong 100 TTepITTou TUXAIOTTOINUEVWY PEAETWV O aoBeveig uwnAou Kivouvou, n
QOTTIPIVN MEIWVEI ONUAVTIKA TOV KivOUuvo Kapdlayyelakou BavaTou Katd ~15% evw o Kiviuvog
yia pun 8avarn@opo kapdiayyelakd e1meioddio peiwveTal katd tepittou 30%. H xprion Tng
QAOTTIPIVNG OTNV TTPWTOYEVH TTPOANWN TWV KAPDIAYYEIOKWY ETTEICOBIWV OEV CUVIOTATAI, £CAI-
Tiag Twv TOAVWY AIHOPPAYIKWY ETTITTAOKWV.

EkT6¢ atmé Tov pdAo Tng oTtn deutepoyevh TTPOANWN TNG KapdiayyeliokAg vooou, N nuepRoIa
Xopriynon acTripivng o€ XaunAég 060¢Ig yia 23 XpOvia PEIWVEI TOV KivOUVO ENQAvIoNS dIago-
PWV CUXVWV TUTTWV KapKivou, cuuTtrepIAapBavopévou kal Tou opBokKoAIKoU Kapkivou. ETTi-
TPOOOETa, TTapaATnPEEiTal Kal peiwon TNG BvntdTNTag aTmd KOPKivo PETA atrd didpkela
Xoprynong tou @apudkou =5 xpovia. KAIVIKEG HEAETEG TTOU gival CENIEN avauéveTal va aTTO-
d€i¢ouv av n acTTipivn €ival ATTOTEAECUATIKY) OTNV TTPOANYN dI0POpwWV TUTTWV KAPKIVOU.

Avrioraon otnv aocrripivn

2UPQWVA PE Ta atToTEAEOUATA TTOAAWYV PEAETWY, €va TTOOOOTO acBevwy (5 €wWs 65%) euga-
vidouv uynAn utro Bepartreia avTiIdpacTIKOTATA TwV alpgoTTeTaAiwy (high on-treatment platelet
reactivity; HTPR) @aivouevo yvwaoTo Kal WG avTioTaon oTnv aoTripivn, TO OTT0I0 CUCXETICETAI
ME augnuévo Kivouvo eu@aviong evog véou BpouBwTIKOU I0XAIPIKOU €TTEI00dioU. AvApeoa
OTIG QITIEG TTOU €uBUVovVTal yia TNV eu@avion TnG HTPR oTnv aoTmipivn cuykataA€yovTal n un
OUPuOP@WON Tou acBevoug, N NAIKia Kal To BAPOG, N XAPNAR eVTEPIKN atToppdPnon Kabwg
KAl N AAANAETTIOpaON UE Ta PN OTEPOEIDN avTIQAEyPHovwdn eapuaka (NSAIDs). MeveTikoi TTo-
Aupop@iopoi ota yovidla PTGS1 kal PTGS2 1rou KwdikoTtrolouv TiIg COX-1 kair COX-2, avri-
oToixa Kabwg Kal TToAupop@Iicuoi TG ouvBetaong Tou TxAos 1 GAAwv ev{UUwV TToU
OUMMETEXOUV OTN METAROAIKA 000 Tou AA @aiveTal OTI JTTOPEI va ETTNPEACOUV THV ATTOKPION
TWV AcBeVWV OTNV aoTTIpivn.

IMoAAEG in vitro peBodoAoyieg eival diaBéoiueg yia Tn didyvwon ¢ HTPR otnv aoTripivn.
Kd&Be pia pébodog diepeuvd TNV aloTTETAAIOKE AsIToupyia TTpoodlopilovTag dIaMOPETIKY TTA-
PAUETPO, CUVETTWG T ATTOTEAETPATA OEV Eival TTAVTA CUYKPIOIKA KAl AUTO ATTOTEAET TOV KUPIO
A6yo TNG peYAAng diakUupavong wg TTpog Ta TToocooTd HTPR oTnv aoTripivn TTou €Xouv ava-
@ePBOei o€ DIAPOPEG HEAETEG. METALU TwV PEBODWYV TTOU XPNCIUOTTOIOUVTAI Eival O TTPOCOIoPI-
OMOGG Tou 0TaBePOU PETABOAITN Tou TXAs, 11-0e00p0-TxBo GTA 0UPA KAI N CUGGWPEUOHETPIA
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oTITIKAG dlatrepatoTnTag (LTA) o€ TTAdoua TAouaoio o€ aipotretdAia (PRP) xpnoigotrolwvTag
wg aipotreTaliakd aywvioTr 1o AA. AAn uéBodog civail n VerifyNow®(Acumetrics) mou xpn-
OIMOTTOIEI OAIKO Qi Kal EKTIUG TN CUCCWPEEUCT TWV AIJOTTETAAIWY TTOU EVEPYOTTOIOUVTAI ATTO
10 AA Kal TO Ivwdoydvo. Ta atroteAéopata ekppdalovTal wg Aspirin Reaction Units (ARU))
TTOU £XOUV OPIOTEI YIO TNV QVTIOTAOT OTNV QOTTIPIVN O€ TIWEG EYaAuTepeG atrd 550 ARU. ETri-
ong, UTTApYEl To oUoTAMA avaAuong TnG algotreTaAlakng AsitoupyikotnTag, PFA-100 (Platelet
function analysis system, PFA-100®), To 0110i0 £KTIUG TNV AIJOTTETAAIOKA CUCCWPEUCT HECW
NG TPoéadeang Tou Trapdyovta VWF otn yAukotrpwrteivn Ib utté ouverkeg uwnAng diaTunTIKAG
TAoNG, XPNOIMOTIOIWVTAG OAIKO aipa hue OKOTTO va PIunOei To oxXNUaATiIopo Tou Bpdupou o€ Ka-
TT010 JIKPO ayyeio. H pébodog autr) JeTpd To XpOVO TToU XPEIAdeTal yia va DIOKOTTEN N pory ai-
MOTOG TTOU TTEPVA aTTO £va HIKPOOWANVAPIO, TA TOIXWHATA TOU OTTOIOU Eival ETTIKAAUPHEVA PE
TOV AYWVIOTH TWV alJOTTETAAIWY, adpevaAivn n oTToia ETTAYEI TRV AIJOTTETAAIOKN EVEPYOTTOINON
dlapéoou TnG odou TTou egapTdtal armmd Tnv COX-1.

AAMnAemidpdoeis NG aoTmipivng ue aAAa papuaka

H utmoutrpo@aivn gival éva NSAID 1Tou TTpokaAEi avTioTpeTTTr) avaoToAr Tng COX-1 o€ av-
TiBeon PE TN PN AVTIOTPETITH AvaAOTOAR TTOU TTPOKAAEI N acTripivn. OTav n iytrouTrpo@aivn
AapBaveral TpwTh, TTPOCOEVETAI OTO eVEPYO KEVTPO TNG COX-1, TTapeutrodilovTag TNV TTPOO-
deon TNG aoTpivng. 2uveTtwg av Ta NSAIDs kail n aoTtripivn AapBavovTal 6 KOVTIVO XPOVIKO
OIdoTNUA, TO ATTOTEAECUA €ival VO PEIVETAI N AVTIAIMOTTETOAIOKT dpdon TNG Ao TTIpivngG. 2u-
VETTWG ouvioTaTal N Aqyn XapnAng d6ong aoTipivng Touldxiotov 30 min tpiv, ) 8h peTd, Tn
AN TNG INTTOUTTPOQPAIVNG. € Hia HEAETN KATA TRV oTToia 01 aoBeveig EAaBav 81 mg aoTTipi-
vng, 2h mpiv Tnv iuTrouTTpo@aivn (400 mg/nuepa), Ta emmitreda Tou TxBo aTov 0po Kal n ouo-
OWPEUON TWV QIMOTTETOAIWY, 24h PETA TN AWn aoTTipivng, avaoTaABnkav katd 98% kai 99%,
QaVTIOTOIXQ, EVW OTAV N aoTTIPivn ANPONKE 2h ueTd TNV INTTOUTTPOYAIVN, N avaoToAA NTav 53%
Kal 2% avTioTolxa. Z& JEAETN OTTOU KOTaypA®nKav KAIVIKG cudBavTa o€ aoBeveig TTou éAafav
QOTTIPIVN KAl INTTOUTTPO@aivn HETA aTTd 0EU Eu@PAYHa TOU puoKapdiou, aTnBAyxn, IOXAIMIKO
EVKEQOAAIKO €TTEICODIO 1) TTAPODIKS IOXAIMIKO EYKEPAAIKO €TTEICODIO0, TTAPATAPHONKAV AUgnon
TNG KapdIayyelokAG BvnoIuoTNTag KABWG Kal TNG BvnoiuoTnTag atro KABE aiTio.

H ouyxopriynon avaoToAEwV TOU PETATPETTTIKOU VCUMOU TNG ayyelotevoivng (ACE) kal aoTri-
pivng odnyei otn peiwon NG atroteAeopaTikdTnTag Twv ACES. O unxaviopog autig TG aA-
AnAeTTidpaong atmodideTal 0TV avaoToAr TNG oUvBeong TwWv TTPOCTAYAAVIIVWY aTTO ThV
aoTpivn. Me Baon 1a BIBAIoypa@ika dedopéva, N ouyxopriynon ACEs pe pIkpég 060€Ig aoTTI-
pivng (£100 mg nuePNTIiWG) eV €XEl ONUAVTIKES KAIVIKEG ETTITITWOEIG, O€ QVTIBEON YE TIG UYN-
AoTepeg dO0¢eIg aompivng. H diakupavon Tng emidpaong TnG aoTpivng OThv
atroteAeopaTikoTnTa TwV ACES, avdloya pe tn 060N, OQEiAETAl OTN YIKPI OTTOTEAECUATIKO-
TNTA YIKPWV 0OCEWV AOTTIPIiVNG va avaoTEAAOUV T oUVOEC TWV TTPOCTAYAQVOIVWIV.

TpipAoulaAn

H tpigpAouldAn (2-akeTuAoEu-4-TpIpBopoueBUAO-BEVIOIKO 0EU), €ival Eva avTIAIMOTTETOANIOKO
@APPOKO TTOU POIACEI OOPIKA PE TNV AOTTIPiVN £XOVTAG HIa ETTITTAEOV TPIPOOoPOoUEBUA opdda
oTtn B6éon 4. Xopnyeital amrdé 1o oToua Kal n B1odiaBeciudtnTd TG Kupaivetal atrd 83% £wg
100%. Aeopevetal oxedOV TTANPWG OTIG TTPWTEIVEG TOU TTAGCUOTOG Kal £XEl XPOVO NUIoEIag
(wng 0,5 £ 0,1 h. Ze avtiBeon pe TNV actipivn, n udpdAucn TnNG TPIPAOULAANG, odnyei OTO
OXNMOTIOPO evePyoU PETABOAITN, Tou 2-udpotu-4-TpipBopoueBulo- Bevioikou otEog (HTB) o
OTT0i0G £€OKOAOUBEI va €xel avTialuoTTETAAIOKA dpdAan, eP@avifovTag Xpovo nuioelag (wng
34,31£5,3 h. H atrékkpion g TPIPAOULAANG Kal TOU evEPYOU UETARBOAITN TNG YivETAl KUPIWG
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atro Toug ve@poUgs. H TpIpAouddAn avaoTEAAEl un avTIoTPETTTA TNV COX-1 KAl JEIWVEI TNV TTA-
paywyn Tou TxAo, epgavifovrag acbevéaTepn dpaan atmo Tnv acTipivn. Emmpoobeta, n 1pi-
@PAOUlAAN Kal Kupiwg o evepyog PeTaBoAITNG TNG, HTB, avacTéANouV TIG @uOPOBIECTEPATES
TWV AIYOTTETAAIWYV (TTEPICTATEPA OTOIXEID AVAPEPOVTAl TTAPAKATW), AUEAVOVTAG £TOI TA ETTI-
TTEdA TNG KUKAIKAG HOVOPWOPOPIKAG adevoaivng (c-AMP) Kal TG KUKAIKAG HOVOQWOPOPIKNG
youavoaivng (c-GMP) 1Tou £xouv IoXUpr avTIQIMOTTETAAIAKN dPACT. ZUVETTWG N TPIYAOULAAN
QOKEI TNV AVTIAIMOTTETAAIOKH TNG OpACn dIOUECOU 2 DIAPOPETIKWYV PUNXaviouwy. Eivar onuav-
TIKO va ava@epBei 0TI N TPIPAOULAAN epgavicel onuavTikd acBevéoTepn dpdon o€ oxéon UE
TNV acTrpivn wg TPog TNV avaaToAn TG PGly ata evboBnAiaka kUTTapa. H TpipAouldAn Exel
TTAPOPOIA ATTOTEAECUATIKOTNTA JE TNV ACTTIPIV WG TTPOG T OEUTEPOYEVH TTPOANWN ICXAIKIKWV
ETTEIC0dIWV O€ Q0BEVEIC UE OLU EUPPAYHA TOU JUOKAPDIOU 1 IOXAIUIKO AyYEIOKO EYKEQAAIKO
ETTEIOO0I0 £XEI ONWG EUVOIKOTEPO TTPOPIA A0PAAEIag ep@avifovTag AIlyOTePES EVOOKPAVIAKES
I YAOTPEVTEPIKES QAIMOPPAYIEG.

AvaoToAgiS TwV pwoPodIEOTEPACWYV

Ta KUKAIKG voukAgoTidia c-AMP kai c-GMP gival onuavTikd onuaTtodoTikd Jopia TTou pubyi-
(ouv dI1AQOPEG EVOOKUTTAPIEG AEITOUPYIES. ZTA QIPOTTETAAIO N EVOOKUTTAPIA aUENON TwWV C-
AMP «kai ¢c-GMP TrpokaAei onuavTtikl avaoToAl Tng evepyotroinoAg Ttoug. Ol
Pwo@odieoTepdoes (PDES) sival onuavTikd Eviupa wg TTPogG TN pUBJIoH TWV EVOOKUTTAPIWV
emMTTEdWYV TwV c-AMP kai c-GMP, TrpokaAwvTag udpoAucr) Toug TTPOG Ta BIOAOYIKA adpavn
5-AMP ka1 5'-GMP, avrtioToixa. Zuvettwg avaoTéAAovTag TiIg PDES, aufdvovtal Ta evOOKUT-
Tapia emmireda Twv c-AMP kai c-GMP kai €101 TTPOKAAEITAI ONUAVTIKA AVACTOAN TNG EVEPYO-
TT0iNONG TwV AIOTTETAAIWY. OI aVAOTOAEIG TWV QUOEPOBIECTEPATWY TTOU XPNOCIUOTTOIOUVTAI
onuepa otnv KAIVIKA TTpAgN cival n dITTupIdapoAn Kai n o1AooTadOAn.

AirrupidauoAn

H dirtup1daudAn ival éva TTupigidovoTTupIdIdIVIKG avAdAoyo TToU OTA QIPOTTETAAIA OVOOTEAAEI
Kupiwg Tnv PDE-5 au&dvovTtag ta evdokuTTdpia emmitreda Tou c-GMP. EmimrpdobeTa, n ditru-
PIOANOAN avaoTEAAEI TOV £C1I00PPOTTIOTH UETAPOPEQ-1 voukAeooIdiwv (Equilibrative Nucleo-
side Transporter-1; ENT-1), o o1r0iog YeTa®EpPEl EVOOKUTTAPIA TV AdEVOTIVN KAl PEIWVEI TO
ETITTEdA TNG OTO TTAGCOUA. AIOUECOU TOU PNXavIOPOU auTou, n dITupIdapoAn, dlatnpei augn-
Méva eCWKUTTAPIA eTTITTEOQ adEVOaivng N oTToia CUPPBAAAEI ONUAVTIKA OTNV £KQPOCT dIaQo-
pwv BloAoyikwv dpdcewv TNG OITTUPIOAUOANG, TTEPAV TNG AVTIAIMOTTETOAIOKAG. Ta Tnv
IKAVOTTOINTIKY) ATTOPPOPNON TNG OITTUPIBAUOANG META ATTO TOU OTOPATOG XOPHYyNOon, ATTAITEITAI
0¢ivo pH (~4). 'Exel xaunAn BiodiaBeociydotnta, o Xpovog nuiociag (wng tng gival 10h, kai
ATTEKKPIVETAI BIANETOU TNG XOAN®Opou 0dou. H ditTupidaudAn evosikvuTal yia TRV TTPOANWN
TWV PETEYXEIPNTIKWY BpouBOEPBOAIKWY ETTITTAOKWY PETA OTTO AVTIKATAOTAON KAPOIOKWY BaA-
Bidwv. EmimmAéov, 0 ouvduaopog diITupidaudAng (200mg x 2) Kal aoTTIPivNG CUVICTATAI EvVavTI
MovoBepaTTEiag UE AOTTIPIVN YIa TH DEUTEPOYEVA TTPOANWN ICXAIUIKOU QYYEIOKOU EYKEQPAAIKOU
€TTEIC0BIOU 1] TTAPOBIKOU ICXAIMIKOU EYKEPAAIKOU £TTEIC0DIOU. H KUpI&dTEPN AVETTIOUUNTN EVEP-
YeIa TNG DITTUPIOAUOANG gival N KEQAAQAyia.

21AooraloAn

H o1AooTadoAn cival éva TTapAaywyo KIVOAIVOVNG TO OTTOIO TTPOKOAEI AVTIOTPETTTH AVOOTOAR
TNG evOokuTTapiag PDE-3, ye amotéAeopa tn dlatipnon uwnAwyv evOOKUTTAPIWY ETTITTEDWV
ToU C-AMP. (EikOva 2). EmiTTpooBeTa, n oIAooTadoAn, OTTwG Kai n dITTupIdauoOAn, avaoTEAAE
Tov ENT-1 diatnpwvTag augnuéva eEwKUTTApIa TTITTEdA adevoaivng. AIQUECOU TwV PNXavi-
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OMWV autwy, N olAooTaddAn 61 HOVO avaoTEAAEI TN CUCCWPEUCT TWV AINOTTETAAIWY, AOKWV-
TAG ONPAVTIKA AVTIAIMOTTETAAIOKY Kal avTIBPouBWTIKA dpdcT, aAAd BeATILWVEI TNV evooBNAIaKN
A€IToUpyia Kal aoKEi avTIPAEYHOVWAEIG avTIaBNPOoyOVveG, ayyelodIOOTAATIKEG KAl avTiaOnpo-
yoveg dpdoeig. ETriong n olAooTaddAn avaoTEAAEI TOV TTOAAQTTAQCIACO UG TwV ALiWV PUIKWV
KUTTAPWYV Kal TNV UTTEPTTAQCIA TOU HECOU XITWVA TOU OPTNPICKOU TOIXWHATOG TTOPEUTTODICOV-
TAG TNV ETTAVOOTEVWON PETA aTTd dladepuikh oTe@aviaia eméuRaon (PCI).

.
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Eikéva 2. H avaoTtoAn TnG owoeodicotepdons-3 (PDE3) atrd 1n aihootaddAn kai o1 BioAoyi-
KEG Opdoelg Tou c-AMP.

MeTd TNV atmd Tou OTOPOTOG Xopriynon, N O1IA0CTACOAN atroppo@ATal AUECT EUPAVICOVTAG TO
MEYIOTO TNG CUYKEVTPWONG TNG OTO TTAAOUA OTIG 2,4h, vy 0 XpOVOG Nioelag (wAG TNG ival
10h. H oihooTaldAn petapoAietar oto ATmap diapéocou Twv 1ooevUuwy CYP3AS5 kai
CYP2C19. Etropévwg n dpdon TnG ITTOPEI va €TTNPEAcBEi atrd @Apuaka TTou YETABOAICovTal
dlapéoou auTrg TNG 000U (EpUBpPOUUKIVN, OPETTPALOAN, KATT). O HETABOAITEG TNG GIAOOTACOANG
QTTEKKPIVOVTAI KUPIWG aTTO TOUG VEPPOUG.

H 1TpooBrkn oihAooTaldAng atn SITTAN AVTIAIMOTTETOAIOKN) aywyr ME aoTTIpivn Kal KAOTTIOO-
yPEAN (triple antiplatelet therapy; TAPT) €ival ammoTEAEOUATIKOTEPN O€ ACOEVEIG e OEU OTE-
@aviaio ouvdpouo (ACS) Trou uttoBdaArovtal o€ PCI, 0TTwg atmodeixBnke o€ dIAQopeS KAIVIKES
peAéTEG (ACCEL-AMI, ACCEL-RESISTANCE, CILON-T) kai emReBaiwbnke o€ peTa-avaAuon
TTOU CUMTTEPIEAARBE 9 PEAETEG KAl OUVOAIKG 2.179 aoBeveig TTou uttoBARBnkav og PCI. ETriong,
AAMeg peAéTeg (DECLARE-DIABETES, DECLARE-LONG | kai Il) atrédeicav 611 n xopriynon
TAPT pe o1hooTaldAn, peiwvel Tnv eTavactévwon Jetd atmo PCI (25,26). EtriTAéoy, pia peTta-
avaAuon TTou ouPTTEPIEAARE 36 TUXAIOTTOINPEVEG KAIVIKEG EAETEG (82.144 a0 Beveic) aTTEDEICE
OTI N 01IAOOTACOAN €ival ATTOTEAEOUATIKOTEPN OTTO AAAG AVTIQIPMOTTETAAIOKA QAPUAKA WG TTPOG
TN deuTepoyev TTPOANWN 1I0XAIUIKOU ayYEIOKOU £YKEPAAIKOU £TTEICODIOU ) TTAPOdIKOU I0XalI-
MIKOU €yKEPAAIKOU €TTEIC0DIOU. To yeyovdg OTI 01 TTEPICOTOTEPEG MEAETEG £XOUV DIECaBEi o€
A0C10TIKOUG TTANBUCPOUG aTTOTEAET évav TTEPIOPICKO yia Th XPron TG olAooTaldANG O€ Kau-
KAoloug, TIpiv TN diegaywyn emmpooBeTwy PEAETWY O0TOUG TTANBUCPOUG auToug. Mpog 10
TTAPOV N OIA0CTACOAN CUVIOTATAI KAl £XEI EYKPIOT XPONG O€ ACOEVEIG Y€ CUUTITWHOTIKA TTE-
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PIPEPIKA APTNPIAKK) VOOO, OTOUG OTTOIOUG TO PAPUAKO auTO augavel Tnv atréoTacn Badiong
OTO OTABIO TNG BIAAEITTOUCAG XWAOTNTAG KAI CUVETTWG ouvioTaTal n xopriynor mg (100 mg x
2) emITTAé0V TOU BACIKOU avTIAIMOTTETAAIAKOU pappakou (KAotTidoypEAn r actripivn). H xprion
TNG O1AN0OTACOANG avTEVOEIKVUTAI O€ 00BEVEIG JE KAPDIOKK AVETTAPKEIQ, EVW Ol CUXVOTEPES
TTAPEVEPYEIEG TNG Eival KEQAAQAyia, TaXUuKapdia Kal aioBnua TTaAuwy.
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KAIVIK} @appuakoAoyia QapuaKwyV Yid TV TTaXUCapKia

AAEEavdpog KOkKIVOog
Emikoupo¢ Kabnyntng MNaBoAoyiag
A’ lNporraideurikn MNaBoAoyikn KAivikn tou lNaverriotnuiou ABnvwyv T'NA “Adik6”

Eicaywyn

H eTTiTTTwon TNG TTAXUCAPKIAg AugAVETAl TTAYKOOMIWG e aAuaTwdn pubuo. Ta dedopéva atrd
Tov MNaykdéopio Opyaviopo Yyeiag givar 1diaitepa ducoiwva, uttoAoyifovTag yia 1o €10¢ 2014
oT11 1.9 dioekaTtoppupia eVAANIKES ATav UTTEPPRapol Kal 600 ekatoupupla ATav TTaxuoapkol. Ka-
BioTatal AoITTOV CaPG N ETTITAKTIKA AvAyKN YIA TTIO ATTOTEAEOUATIKEG HEBODBOUG TOCO YIa TNV
TTPOANWN 600 Kal yIa TNV AVTIMETWTTION MIAG KATOOTACEWS TTOU TTAYKOOUIWG avayvwpigeTal
WG aTTEIANTIKN YIa TN {wr vOoOoG.

AVTIJETWTTION TNG TTAXUCOPKIAG

To omTAooTAOI0 TTOU £XEl OTN BIABEO0T] TOU O KAIVIKOG 1ATPOG YIA TNV AVTIMETWITION TNG TTAXU-
oapKiag gival oXeTIKA TTEPIOPIOUEVO. AKpOYwVIaiog AiBog gival TTAVTA N UYIEIVOBIQITATIKN TTA-
péupaon pe uTTOBEPUIBIKA diaiTa Kal au¢non TNG QUOIKAG dpaocTnpEIdTNTAS. EVIOXUTIKA O€
QUTA TNV TTPOCTTABEIA €ival N QAPUAKEUTIKI aywyr, N otroia HEXPI TTPOTIVOG deV TTEPIEAdUBAVE
TTOAAEG ETTIAOYEG. ZTIG TTEPITITWOEIG VOOOYOVOU TTAXUCOPKIAG, EQOCOV TTAnpoUvTal cagr] Kpl-
TAPIQ, ETTIQUAACOETAI N OPACTIKOTEPN (KOI HAKPOTTPOBECUA TTIO ATTOTEAECUATIKH) XEIPOUPYIKN
(BaplaTpIKr) QVTIMETWTTION TNG TTAXUCAPKIOG.

Ta TeAeuTaia xpovia, N QAPPOKEUTIKN “@apéTpa” uag apxicel va euTTAOUTICETAI OAOEVA KAl TTE-
PICOOTEPO WE OUTIEG | CUVOUACHOUG OUCIWY TTOU QAiVETAI OTI £X0UV VA ETTIOEIEOUV TOPUWIG
MEYAAUTEPN QTTOTEAECUATIKOTATA ATTO TOUG TTAPAYOVTEG TTOU MTav dIaBECIPOI WG TO TTPO-
o@ato TTapeABSV. ETTiITTAéov, Ta WG Twpa dedOPEVA YIA TRV AOPAAEIR TWV VEWV QUTWV TTPO-
OEYYioEWV €ival IKAVOTTOINTIKA.

DapHUAKEUTIKA AVTIJETWITION TNG TTAXUCAPKIAG: TO TTaOPpEABOV

To ammwTePO TTAPEABOV TNG PAPPOKEUTIKAG AVTIMETWITTIONG TNG TTAXUCOPKIAG XAPAKTNPICETAl
atTo O€IPA OUCIWV TTOU, TTAPOTI OTIG TTEPICCOTEPES TTEPITITWOEIG ATAV ATTOTEAECUATIKEG, EU-
@avilav coBapEG AVETTIOUPNTEG EVEPYEIEG, OI OTTOIEG KAl 0OAyNoav OTn dIAKOTTA TNG KUKAO-
POopiag TOuG. XapaKTNPIOTIKOTEPO €ival TO TTAPADEIYUA TWV AUPETAPIVWV KAl TWV CUVOPWV
OUCIWV, Ol OTTOIEG TTPONYAV TNV avopEgia Kal Tn Bepuoyévearn. ATTooupBnKav 0w OAEG, Ka-
B0TI N XpAoN TOug OXETICOTAV PE OOBAPOTATEG KAPOIOAYYEIOKES ETTITTAOKEG (APTNPIAKA UTTEP-
TAON, AYYEIOKA EYKEPOAAIKA ETTEICODIA, TTVEUPOVIKA UTTEPTAOT), BAABIOOTTABEIEG).

To peyaAuTepo pEPOG TNG dekaeTiag Tou 2000 KukAo@dpnoav dUO QAPUAKA PE OXETIKA IKA-
VOTTOINTIKA ATTOTEAECUATIKOTNTA: N CINTTOUTPAMiVN Kal To rimonabant. H TpwTtn ATav évag
QVOOTOAEQG HETACUVATITIKNG ETTAVATTPOCANYWNGS vopadpevaAivng kal oepotovivng (NSRI), o
OTTOIOG ETTETEIVE TO AiCONUA KOPEOHUOU Kal augave Tn BeppoyEveon. Odnyouoe o€ ATTWAEIN
Bapoug TrePiTToU 4-5% TNG APXIKAG TINNG CUYKPIVOUEVO UE EIKOVIKO @apuako (placebo). Adyw
TNG VOPADdPEVEPYIKAG TOU ETTIOPAOCNG TTPOKAAOUCE HIKPH augnon oTnv Kapdiakry cuyxvotnta
Kal TNV apTtnplakn mieon. ‘ETol, oe peAétn O1T0U XOPNYnonke o€ acbeveic uywnAou kapdioay-
YEIOKOU KIVOUVOU, N opada TTou EAABE CINTTOUTPANIVN EiXE TTEPIOCCOTEPA KAPDIOAYYEIOKA CU-
Bauata (6x1 dOpweg Bavartoug) évavTl Tng ouddag TTou éAafe placebo, yeyovog tmou odrynoe

otnv atréoupon Tng 10 2010.
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To rimonabant ATav évag avraywvioThg Twv uttodoxEwv CB1 Twv gvdoyevwyv KavvapIvoel-
dwv. Qg Té€T0I0G, TTEPIOPICE TO AiICONUA AVTAUOIBAG TTOU TTPOEKUTITE aTTO TNV TTPOCANWN TPO-
¢NnG. H atmoteAeopaTikdtnTd TOU ATAV TTAPOMPOIA PE EKEIVN TNG CIMTTOUTPAMIVNG (~4-5% Tou
ApPXIKOU CwHATIKOU Bdpoug). Adyw Tou TpdTToU dpAcnG Tou, TTPOKAAOUCE dIATAPAXES TOU
Buuikou o€ PIKpS TTooo0Td acBevwyv. AuTd TO yeyovog, padi Je TNV ava@opd OAiywv TTeEpI-
OTATIKWY AUTOKTOVIOG 0 aoBeveig TTou TO eAduBavav xwpig va TTponynoei eTTapkig Anywn
WUXIOTPIKOU I0TOPIKOU, €iXE WG ATTOTEAECUA TN dIAKOTTH KUKAO®Opiag Tou To 2008. ZT1ig HIMA
oev £Aafe TTOTE £yKpIion.

DAPHUAKEUTIKA AVTIHETWITION TNG TTAXUCAPKIAG: TO HEXPI TTPOTIVOG TITWXO TTapOV

‘EWG ApKETA TTPOCQATA, JOVN EYKEKPIMEVN OUTIA VIO TN QAPPOKEUTIKY) QVTIUETWTTION TNG TTA-
XUOOPKIag oTn Xwpea Pag kal otnv utroAoitmn Eupwtrn Atav n opAioTtdrn. MNpdkeiral yia ava-
OTOAEQ TWV TTAYKPEATIKWY KAl EVTEPIKWY AITTOCWY TTOU ATTOTPETTEI TNV atroppdenon Tou 1/3
TTEPITTOU TOU TTPOCAQUBAVOPEVOU PE TA YeUPATA AiITTouG. ETTIOPA ATTOKAEIOTIKA TOTTIKA EVTOG
TOU EVTEPIKOU AUAOU Kal AapBAaveTal Tautoxpova Pe Ta yeuuara. ‘Exel oageic evoeigeis xprong,
Ol OTTOIEG I0XUOUV KOl YIA TA VEOTEPA OKEUACKATA TTOU oulnTOUVTAI TTAPOKATW: ATOPA TTaXU-
oapka, dnAadn pe Aciktn Malag Zwuatog (BMI) 230 kg/m?, eite éxouv 1 x1 ouvodoug TnNg
TTAXUOOPKIAG TTAPAYOVTEG KAPdIoAyyEIaKoU KIVOUVOU (apTnPIaKA UTTEPTAON, OAKXOPWong
d1aBATNG, SucAimdaipia), A dtoua e BMI 230 kg/m? pe évav 1} TTEPICOOTEPOUG TETOIOUG TTO-
payovTeg. H atroteAeopatikOTNTA TNG €ival PETPIA. ZuyKeKpIuEva, oTn JEAETN XENDOS 6T1rou
oupueTeixav mavw atmo 3000 Taxuoapka atoua, n diagopd évavTi placebo Atav 2.8 kg. Ma-
pOAa autd, Ta dtopa TTou éAaBav opAIoTATN €ixav oca@éoTaTtn Peiwon otnv mMOavoTNTA £U-
@avioewg dIaBrTn TUTTOU 2 KATA TN JIAPKEIA TNG MEAETNG, YEYOVOG TTOU UTTOYPAMUICEl TN
onuacia NG, €0TW Kal PIKPAG, atTWAEIAG BApoug oTo YAUKAIMIKO €Aeyxo. O1 aveTiBuunTES
EVEPYEIEG TNG OPAIOTATNG €ival ATTOTEAECUA TOU TPOTTOU dPACNG TNG: TO N ATTOPPOYPNOEV
NITTOG aTTOBAAAETAI PE TA KOTTPAVA, OONYWVTAG OE KATTOIOUG A0BEVEIG 0€ OTEATOPPOIA, QUEN-
Méva agpla e atroBoAr AITTapwWV KOTTPAvwy, ETTEIEN Yia agodeuon K.d. Ta gaivépeva autd
MTTOPOUV OPWG EVOEXOUEVWG VA ETTIOPACOUV EVIOXUTIKA 0TN dIAITNTIKA TTapéuBacn, utrevou-
MiCovTag oTov aoBevr TNV avaykn TTpocHAWONG OTNV TTEPIOPICHUEVN TTPOCANYWN AITTOUG.

NedTEPA PAPHUAKA VIO TRV AVTIPETWITION TNG TTAXUCAPKIiAG

Ta teAeuTaia £Tn UTTAPEE PEYAAN KIVATIKOTNTA OTOV TOMEQ TNG €CENIENG VEWV QAPPAKWY YId
TNV QVTIMETWTTION TNG TTAXUCAPKIAG, N oTroia 0drynoe TEAIKA 0TV KUKAO®Opia TEOoApwV
VEWV OKEUOQOPATWY, OUO €K TWV OTTOIWV £XouV Eykpion povo oTig HIMA, evw Ta dAAa duo cival
eYKeKpIPEVa Kal otnv EupwTrn. Mpdkeital yia 1o ouvduaoud ToTTIpaudTnNG/QevTepUivng,
Aopkaoepivn, TO cuVOUAOPO VOATPEEOVNS/BOUTTPOTTIOVNG Kal TN AipayAouTidn.

2UVvOUAO UGG TOTTIPANATNG KAI PEVIEPUIVAG

H tompapdtn cival pgia avTIETTANTITIKA oudia TTou eTTITTAEOV ETTIOEIKVUEI AVOPEEIOYOVO ETTi-
dpaacn, VW N @evTEPUivN atToTeAE TO TMIBAVWG “aBwo” -6o0oVv aPopd TIG AVETTIOUUNTESG EVEP-
YEIEG- OUOTATIKO TOU aTTOOUPBEVTOG TTAEOV ouvduaouou fen-phen, o oTToiog UTTHPEE OTO
TTapeABOV 1IB1aiTepa dNUOPIAAG oTIG HITA. TpoKeITal TTEPi AdPEVEPYIKNG, VIOTTAUIVEPYIKNG KAl
OEPOTOVIVEPYIKNG aUivNG PE avopeLioydvo Kal Beppoyovo eTTidpaon. O ouvduaouog Twv U0
OUCIWV QAIVETAI IDIAITEPA ATTOTEAEOUATIKOG, ME ATTWAEIR BApoug peTagu 8.6 kal 9.4% Tou ap-
XIKoU. ‘Exel AaBel adeia kukAogopiag oTig HIMA atrd 1o 2012, pe 10 onuavTiKO TTEPIOPICHO 0TI,
€QOOOV OeV ETTITEUXOET ATTWAEIO £WG 5% TO TTPWTO TPIKNVO, N aywyn Ba TTPETTEl VA DIAKOTTEI.
H TOTTIpapATN €ival TEPATOYOVOGS KOl CUVETTWG TO OKEUAC A QVTEVOEIKVUTAI O€ TTEPITITWON TTI-
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Bavng eykupoouvng, ol 8 AVETTIBUPNTEG EVEPYEIEG TOU CUVOUOOHOU gival KUPIWG EnpooToia,
OUOKOIANIOTNG, alTvia, (AAn, TTapaioBnoicg kal diatapaxEg ouykéEvipwong. O Eupwtraikdg
Opyaviouég Gapudkwy dev £dwae £yKpIon yia KUKAogopia atnv Eupwtrn, Adyw avnouyiwv
Y10 WUXIATPIKEG KAl YVWOIOKES dIATAPAXES Kal TTIBAvOTATA KATAXPNONG.

A\opkaoepivn
H Aopkaaepivn gival £vag 0EPOTOVIVEPYIKOG AYWVIOTHG, EKAEKTIKOG yia TOug UTTOdOXEIG SHTH .

Q¢ TET0I0G, £XEI AVOPELIOYOVO ETTIOPAOCT, XWPIG ATT’ O, TI PAIVETAI TIG AVETTIOUPNTES ETTIOPATEIG
ETTi TWV BAABiIdWYV TTOU TTPOEKUTITAV OTTO TN XPAON TWV ANQETAMIVWY Kal opeilovTav oTnv
eMidpaacn i Twv UTTOSOXEWV SHToR. H ammoTeEAeaUATIKOTNTA TNG OTNV ATTWAEIX BAPOUG ival
METPIO, PE TTOOOOTA Aiyo peyoAuTepa atrd 3% Tou apxikou Bapoug. KukAogopei oTig HIMA
atro 10 ZeTTEUPPIO Tou 2012, pe TOUG iBIOUG TTEPIOPICHOUG TTOU I0XUOUV YIa TO CUVOUQCHO
TOTTIPAUATNG/PEVTEPUIVNG. OI QVETTIOUPNTEG EVEPYEIEG EiVAI TEPOTOVIVEPYIKIG QUOEWG (BauBOog
opdocewg, CAAn, uttvnAia, vauTia, yaOTPEVTEPIKES DIATAPAXES), EVW UTTAPYXOUV KATTOIEG avn-
ouxieg yia TNV TTPOKANCN ogpoTovIvEPYIKOU cuvdpopou. O Eupwtraikdg Opyaviopog Pap-
MAKwV OeV €VEKPIVE TNV KUKAOQOpIa TG Aopkaoepivng oTnv EupwTtrn, Adyw @oBwv yia
augnuévo KivOuvo adeVOKAPKIVWHATWY JAoTOU, WuXIaTPIKWY dlaTapaxwy Kal BaABidoTra-
BeIWV Kal N TTapaywyog eTaipeia £XEl ATTOCUPEI TN OXETIKN AiTnon.

2UVvOUAOUOG VAATPECOVNG/BOUTIPOTTIOVNG

H vaATpegovn €ival £vag aviaywvioTAg TwV OTTIOEIdWY, O OTT0I0G XPNOIUOTIOIEITAlI £OW) KAl
TTOAAG £TN OTNV ATTEEAPTNON OTTO TA OTTIOEIONA KAl TO OIVOTTIVEUNA. H BouTrpoTtTiovn gival éva
VTOTTOMIVEPYIKO QVTIKATABAITITIKO, TTOU £XEl ETTITTAEOV eQapuoyr oTn OIOKOTTA TOU KATTVioua-
T0G. Kal o1 duo TTapdyovTeg @aiveTal 0TI KataoTEAAOUV o€ KATTo10 BaBud 10 aicBnua avrayol-
B¢ kai eTIdPOUV avopeloydva.

H xprion Twv dU0 QapPAKWY O€ CUVOUACHO £XEl Evav 1I0IAITEPA EVOIAPEPOVTA UNXAVIOHUO
dpdong. Mo ouykekpipgéva, N PouTTPoTTIOVN DIEYEIPEI TNV EKKPION TTPOOTTIOPNEAAVOKOPTIVNG
(POMC) oTov 10¢0¢£10r) TTUPAVa Tou uTToBaAduou. Kupio trpoiév tng POMC e¢ival n a-MSH
(a-melanin stimulating hormone), n otoia emdpd& oToUug UTTOdOXEIG PeAavokopTivwy MC3R
kal MC4R og dAAa kévTpa Tou KNZ Kal €TTAyEl TOV KOPEOHO Kal TRV aUENoN TWV EVEPYEIAKWV
datravwy. Asutepevov TTpoidv Tng POMC 6pwg givail n B-evdop@ivn, n oTToia dpa avaoTAATIKA
otnv ékkpion Tng POMC. Mg 1n xopAynon NG VaATPeEOvVNG, eUTTOdICETAI AUTH N AVOOTOAN,
ME TEAIKO aTTOTEAECUA TNV EVIOXUMPEVN €TTIOpacn TG a-MSH.

H amroteAeopatikdtnTa Tou ouvduaopou VaATpeEdvng (32 mg) kal BouTtrpotriovng (360 mg)
kartedeixon ocapwg otn oelpd peAetwv COR (Contrave Obesity Research). 21n peAétn COR-
| ouppeTeixav dvw Twv 1700 aoBevwy Kal doKipaoOnkav duo doooAoyicg VaATpeEOvVNG: 16
Kal 32 mg. O1 acBeveig TTou EAapav To cuvduaoud pe Ta 32 mg VAATPELOVNG Eixav aTTWAEI
8.1% Tou apxIKou Toug Bapoug. Ta eupApaTa emReBaiwbnkav otn peAETN COR-II, pe oxedov
TTAVOMOIOTUTIN atTwAela BAapoug (8.2%). Ztn peAétn COR-BMOD, n otroia ouvduace Tn Xo-
PYNON TOU OKEUAOUATOG UE IBIAITEPA EVTATIKA UYIEIVODIQITATIKI) KAl CUUTTEPIPOPIKY) TTAPEU-
Baon, n atrwAela Bapoug €@Bace 10 11.5%, evw otn peAétn COR-DM trou dievepyriOn oe
aoBeveic e ZAT2, n attwAcia ATav 5.9%. & OAEG TIG HEAETEG TO TTOOOOTO TWV ACOEVWYV TTOU
ETTETUXAV KAIVIKA ONUAVTIKA atTwWAgIa dvw Tou 5% utrepéaive 1o 50%.

O ouvduaoudg vaiTpegovng/Boutrpotriovng (32/360 mg) €xel Aapel adeia KUKAOQopIiag OTIG
HIMA ka1 otnv Eupwtrn €dw Kkai trepitrou 2 €1n. Eival TTA€ov d1aBEoiuog €dw Kal Aiyeg €Bdo-
MAOEG KAl OTN XWPA YAG.

Kupiétepn avetTiBuunTn evEPYEIQ TTOU AVOQEPETAI €ival N vauTia, N OTToia eP@avifeTal £wG Kal
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0710 30% TwVv aoBevwv Kal @aiveTal OTI oPeiAeTal 0TN VAATPEEOVN. ETTITTA(OV, ava@EPETal PIKPN
Kal TTapodikr) auénon TNG KapdIiakng ouxvoTNTAG, EVW UTTAPXEI KATTOIOG MIKPOG TTPOBANUATI-
OMOG VIO YUXIOTPIKES AVETTIOUNNTES EVEPYEIEC, KUPIWG KATABAIWN, TTapdT oTIC peAéTec COR
0€ onueiwBnke TETOI0 eUpnua. MNMapdAa autd, GTOV IOTOTOTTO TOU QapUdkou oTIG HITA uttdpxeEl
TIPOEIBOTTOINON YIA EVOEXOUEVN EUPAVION AUTOKTOVIKOU IBEACHOU Kal €ival TTpoPaAvES OTI O
KAIVIKOG 10TPOG Ba TTPETTEN va gival TTIPOCEKTIKOG OTn XPron Tou.

AlpayAouTidon
H AipayAouTidn gival évag ouvBETIKOG aywVvIioThS Twv uttodoxéwv Tou GLP-1, 0 otToiog, 61TTwg

Kal GAAOI TETOI0I TTAPAYOVTEG, XPNOIKOTTOIEITAI ETTI APKETA £€TN OTNV AVTIMETWITION TOU CAKXO-
pwdoug dlapnTn TUuTToU 2 (ZAT2). OI oucieg auTég, 6TTWG Kal To Quaoikd GLP-1, épav Twv
IOXUPWY UTTOYAUKQIUIKWY TOUG IBIOTATWY WG IVKPETIVEG OPPOVEG, ETTIOPOUV JECW TOU TTVEU-
MOVOYQOTPIKOU VEUPOU O€E TTUPHVEG TOU EYKEPAAIKOU OTEAEXOUG KOl JECW VEUPWVIKWY TTPO-
BoAwv oTov TOLOEId TUpAvVa Tou UTTOBaAdpou, OTTou BIEyEipouv TNV E€KKPION TwV
avopegloyovwy veupotremTidiwv POMC kai cocaine and amphetamine-related transcript
(CART) kal kataoTéEANOUV TNV €KKpIon Twv opegloyovwy NPY (veupotreTtTidio Y) kai AGRP
(agouti-related protein). Katé tov TpOTT0 QUTO, £TTAYOUV OTTOTEAECHUATIKA TOV KOPEOMO. H
XPAonN TwV QAapPAKWY autwv ae diaBnTika atopa odriynoe oe diagopég oto BMI Tng 1GENS
Tou 1.5 - 2.3 kg/m? o€ oUykpion pe GAOUG TOUG AAAOUG TTOPAYOVTEG YIA TNV QVTIMETWTTION TOU
2AT12. H diatriotTwon auth odiynoe otn dievépyeia Twv peAeTwv SCALE (Satiety and Clinical
Adiposity - Liraglutide Evidence) TTou otdxeuav oTn digpelvnon Tng midpaong TG AipayAou-
TidNG 0TNV TTaXUCapKia (Trapouaia r ox1 2AT12).

2€ MIa TTPWTN MEAETN, EETACONKE N ATTOTEAEOUATIKOTNTA DIOPOPETIKWYV dOCOAOYIWV Alpa-
yAouTidng Kai €TTEAEYN WG TTPOTINOTEPN N 060N TWV 3 Mg NUEPNTIWG, N OTToIa ETTEDEIKVUE TTE-
PITTOU OITTAGCIA ATTOTEAECUATIKOTNTA ATTO TNV OPAICTATN TTOU XPNOIKOTIOINONKE WG TTapAywv
ouykpiong. AkoAouBnoe n peAétn SCALE maintenance, n otroia £d¢€1&e 0TI N xopriynon Aipa-
yAouTidng ae aoBeveic TTou eixav AN attwAéoel 6% Tou apxikou Toug BAPOUS KATOTTIV apXIKAS
TTEPIOOOU EVTATIKAG UYIEIVOBIAITATIKAG TTAPEUPAONG, 0ONYyoUOE O€ TTEPAITEPW ATTWAEIA TNG
TAENG TOU 6.2%, Pe TEAIKO atroTéAeopa TTou utrepéPRaive 1o 10%. H peAétn SCALE Diabetes
€de1Ee atrwAeia 6% Tou apyikou Bapoug Kal peiwan TNG YAUKOZUAIwPEVNG aIJoa@alpivng KaTa
1.3% o€ diapnTika atopa. TEAog, n ueAétn SCALE Obesity and Prediabetes £d¢€ige atrwAeia
Bapoug 7.1% petd atrd 3 £€Tn aywyng pe AipayAouTidn, OTTwg £TTioNg Kal ETTIOTPOPN OTNV €U-
yAukaipia yia 10 66% Twv acBevwyv TTou gixav TTpodiafnTn oTnv apxr TG MEAETNG. ETTITTA¢OVY,
n aywyn he AipayAouTion peiwoe katd 80% Ttnv mTBavoTnTa TTPoOdd0oU 0 CakXapwodn diaBnTn
TUTTOU 2 yIa Ta GTOMa auTd Katd Tn dIGPKEIQ TNG TPIETOUG TTAPAKoAoUBnong.

Me Bdaon TG avwTépw UEAETES, N AipayAouTidn oTn docoAoyia Twv 3 mg nNuePNTiwg éAafe
éykpion atrd Tov Apepikavikd Opyavioud apudkwy Kai Tpo dieTiag TTepitTtou atod Tov Eu-
PWTTAIKO PE EVOEIEN TNV AVTIMETWTTION TNG TTAXUOOPKIAG, akOun Kal €TTi atrouciag diapnTn.
AvapéveTal va KUKAOQOPNOEl OTN XWPA PJAG TOUG TTPOCEXEIG UNVEG.

2uvnB£OTEPN AVETTIOUPNTN EVEPYEIA NTAV OE OAEG TIG HEAETEG N VAUTIA, TA TTOOOOTA TNG OTTOIAG
Kupaivovtav a1ré 35-48% Twv aocBevwyv. YTpge emmTAéoV pia PIKPr, GAAG OTATIOTIKA On-
MOVTIKA aUénon Twv TTEPIOTATIKWY XOAOAIBIGOEWGS, XOAOKUOTITIOAG Kal TTAYKPEATITIOAG TTOU
OXeTiCeTo pE XOAOAIBiaon oTto TTpwTo £10G TNG MEAETNG SCALE Obesity and Prediabetes. H
Tdon autr ¢ ouvexiobnke ota eTITTAEOV U0 £Tn TNG MEAETNG, €ival OUWG ONUAVTIKO O KAIVIKOG
1ATPOG VA ETTAYPUTIVEI YIA EVOEXOPEVN EPPAVION TETOIWV TTEPIOTATIKWV.

MTTopOUUE VA EVTOTTIOOUWE TOUG OOBEVEIC TTOU Ba avTaTTokpiBoUV 0Th QAPUAKEUTIKI) QYWYA;
AuoTUXWG, T ACQEAAIOTIKA CUCTAPATA OEV ATTOCNMIWVOUV TN QAPMUOKEUTIKA aywyn yia Tnv
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TTaxuoapkia. ‘ETol, 1o KGOTOG TTOU ETTIBAPUVEI TOUG AOBEVEIG KAl N TTIBAVOTNTA AVETTIOUUNTWY
EVEPYEIWV aTTOTEAOUV TPOXOTTEDN YIa TNV €upEia xprion TnG. Yo To TIpicua auto, Ba nTav
1IB1QITEPA XPAOIYO va PTTopEi va TTPoBAe@Oei TToiol atmd Toug acBeveic Tou Ba AdBouv €va
QPAPPOKO TTPOKEITAI VA AVTATIOKPIBOUV UE IKAVOTTOINTIKA OTTWAEIQ BAPOUG. ZXETIKEG MEAETEG
dlevepynOnkav oTo TTapeABOV Kal apopouaav Tn CINTTOUTPAUivn Kai TNV opAIoTaTn. Kai oTig
OUO TTEPITITWOEIS PAVNKE OTI O KUPIOTEPOG TTAPAYOVTAG TTOU TTPOAEYEI TNV ATTOTEAECUATIKOTATA
gival n ammwAela Bapoug TIG TIPWTES 3 ELOOPADES £WG TOUG TTPWTOUG TPEIG MAVES ayWYAG. MNa-
pOUOoIa TAV KAl TA EUPHHATA AVOAUCEWV TTOU agopoucav Trn Aopkaoepivn Kail Tn AipayAou-
Tidn, OTIG OTTOIEG PAVNKE OTI 000! A0BEVEIG €ixav ATTWAEIA Avw ToU 5% KATA TOUG TTPWTOUG
TPEIG MAVEG AYWYNG, €ixav TTOAU PEYAAUTEPN OTTWAEIQ OTO TTPWTO £TOG EVAVTI EKEIVWV TTOU
Oev eTTETUYXAVAV QUTO TO OTOXO. MAAIOTA, N aTTWAEIQ AUTH UTTEPERAIVE TN JEON TIKN TTOU APO-
pouoe TO OUVOAIKO TTANBUOUO TwV PEAETWV.

Katdtmiv Twv avwTépw, 0 TTEPIOPICHOS TTOU ETTIBAAAEI TN BIAKOTTH HIOG aywynS €@OooV deV
emTEUXOEi aTrwAgIa 25% Tou apxIKou BApoug, UTTOPEi va XPNOIMEUCEI KAl YIQ TOV EVTOTTIONO
TWV acBevwyv TTou Ba wPeANBOUV Ta PEYIOTA KAl VO TTEPIOPIOEI TO KOGTOG KAl TIG TTIOAVES ave-
TOUUNTEG EVEPYEIEG O€ EKEIVOUG OTTOU BEV dlaaiveETAl KATI TETOIO.

NeOTEPEC QPAPUAKEUTIKEG TIDOOTITIKEG

H €peuva TTou a@opd TN QOPHOKEUTIKA AVTIUETWITTION TNG TTAXUCOAPKIAG €ival EVTATIKA Kal
UTTAPXOUV APKETOI TTAPAYOVTEG TTOU EVOEXOMEVWG ATTOTEAECOUV PEPOG TOU OTTAOCTACIOU Pag
oT1o pEANOV. MeTagl auTtwy, n oETIAICTATN, £vag avaoToOAéAG ANITTACWY TTOU TTIBAvWG €xEl Al-
YOTEPEG AVETTIOUUNTEG EVEPYEIEG ATTO TNV OPAICTATN, £XEI AABEI EYKpIon KUKAo®opiag oTnv la-
TTwvia. H pytreAopaviutrn, évag avacToAéag TNG auIvOTTETITIOAONG 2 TNG peBeiovivng (MetAP2)
TToU Qaivetal Ot TTpodyel TN AITTOAUC, MEIWVEL TN AITTOYEVEDN KAl KATOOTEAAEI TNV OPEEN,
£dwae evBapPUVTIKA atroTeEAETpATA O€ Hia pIKPr HEAETN 147 aoBevwy. To TETTIdI0 YY 3 36
(PYY3.36), Hia 10XUpr) avOpPEGIOyOvog EVTEPIKA OPUOVN, BOKINAOBNKE O€ pia PEAETN evdop-
PIVIKA, XWPIG OPWG onUAVTIKO aTTOTEAEOHA, AOyw TNG CUXVOTATNG EMPAVIONG VAUTIOG TTOU
Oev ETTETPEWE TNV £€ayWYNH OUUTTEPACUATWY. O cUVOUAO OGS HOPIWVY TTOU TTPOAYOUV TOV KO-
PEOUO KAl TNV EVEPYEIAKNA OATTAVN ICWG va ATTOTEAETE! 1IQITEPA EAKUCTIKI) ETTIAOYI OTO PEA-
Aov. ZTnv kateuBuvon autr, éva uBpidikd popio GIP kal ofuvtouoviouAivng €deige
ATTOTEAECUATIKOTNTA OE TTOVTIKIA, EVW O€ avOpwITOUG DOKINACONKE PE ETTITUXIA N CUYXOPH-
ynon yAukayoévng kair GLP-1. TéAog, évag dITTAGG aywvioTAS YAukayovng kal GLP-1 gixe ev-
TUTTWOIOKA aTTOTEAEOPOTA o€ TTOVTIKIa Kal )dN BpiokovTtal ev £¢eAiEEl DOKIPEG O€ avOPWTTOUG.

ZUMNTTEPACHATA

H emmimTwon kal n coBapdtnTa TNG TTAXUCOPKIaG audvovTal TTayKOOHIwG JUE TaxEig pubuoug,
N &€ OXETICOPEVN voonPOTNTA Kal BvNToTNTa QaiveTal OTI gival IO UYPNAEG aTT’ O, TI EKTIUATO
OTO TTaPEeABOV.

NedTeEpa QAPPOKEUTIKA OKeuAouaTta €xouv AdRel adela kukAogopiag oTic HIMA kai Tnv Eu-
PWTTN KAl EJPAVICOUV 0APWS HEYOAUTEPN ATTOTEAECHUATIKOTNTA OTTO OUCIES TTOU XPNOIUOTIOI-
ouvtav oTo TTapeABOV, Pe IKavoTToINTIKA £wg Twpa dedopéva acpalciag. Eival onuavTiki n
ETTIOEIEN ATTOTEAECUATIKOTNTAG VWPIC, KABATI auTr) @aiveTal OTI TIPOAEYEI KAl IDIQITEPO EUVOIKO
TeEAIKO atroTéAeopa. ETITTA OV, N €peuva yia TRV AVATITUEN VEWV QAPHOKEUTIKWY TTOPAYOVTWV
gival eVvTaTIKNA Kal 101aiTEPA EATTIOOPOPOG.

ANwOTE, KABE TTapEPPacn TTou PTToPEi va BEATILWOEI TRV TTIBAVOTNTA AVTIMETWTTIONG TNG TTO-
XUOQpPKiag gival IdlaiTepa Xproiun, agou N avakoTrr) TNG v e€eAitel emdnuiag Ba ouvodeuBei
atro PeyaAo O6QEAOG yia TNV UyEia Kal TNV ETTIRIWON Twv a0BEVWV.
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KAIVIK ] @apakKoAoyia aCEVOKOUNAPOANG Kal TWV EVECIHWY AVTITINKTIKWYV

2raupouAa Toidpa MD, PhD, FRCP
AvammAnpwrpia KaBnyntpia NaBoAoyiag

ANTAIQNIZTEZ THZ BITAMINHZ K

O1 avraywvioTég TNG BiITapivng K i koupapivikd avtitinkTikd (ABK), atrotéAecav Tov akpo-
ywviaio AiBo TG atrd Tou OTOUATOG XOPNYOUNEVNG QVTITTNKTIKAG AYWYNAG VIO TTOAAEG DEKAETIES
(1-5).

27NV OPAda QUTWY TWV QAPHUAKWY AVAKOUV N Bap@apivn, N aceVOKOUPapOAn Kal N @aiviv-
d16vn, TTOU €XOUV TTOPOMOIEG PAPPOAKOOUVANIKES KOl PAPPAKOKIVNTIKES 1010TNTEG. 2TNV EA-
AGda XpNOIYOTTOIEITAI KUPIWG N AOEVOKOUUAPOAN, VW OTIG ayyAooagwVIKES XwWpEeS (HIMA kai
Hvwpévo BaoiAelo) xpnoigoTrolsital Kupiwg n Bapeapivn. H @aivivdidovn XpnoIUOoTToIEiTal
oTTavIa o€ ETIAEYPEVOUG aoBeveiG (1-5).

2.€ TTOANEG PEAETEG TTPWTOYEVOUG KOl DEUTEPOYEVOUG TTPOANWNG €XEI aTTODEIKOET OTI €ival ao@a-
AEIG KAl ATTOTEAECPATIKEG OTNV TTPOANWN TWV TTEPIPEPIKWV EMPBOAWYV, TWV AYYEIAKWY EYKEPQA-
AIKwV €TTEI000IWY 0€ aoBeveic uwnAou BpouBoeUPOAIKOU KIVOUVOU PE KOATTIKI) Hapuapuyn
(KM) BaABidikAG i un BaABIdIkAG aiTioAoyiag. XopnyouvTal £TTiONG O€ A0BEVEIG PE HETAAAI-
KEG TTPOOOETIKEG BAABIOES, 0€ OBEVEIG HETA ATTO OEU EUPPAYHA TOU HUOKAPDIOU KAl 0€ aoBe-
veig ue QAeBIk BpouBocuBoAiki vooo (POEN), ev Tw BaBel pAepikA BpouBwaon (EBPO) kai
TveUpoVvIKr €MBOARA (MNE), 1600 oTnv TTpwToyevh 600 Kal oTn deutepoyevn TTPOAnwn (5-10).
2NMAVTIKOI TTEPIOPICHOI OTN XPAON TOUG aTTOTEAOUV TO OTEVO BEPATTEUTIKO €UPOG, N OIAKU-
pJavon Tou BepaTreuTiKoU OTTOTEAECPATOG, avaAoya PE Th xopnyoupevn dOOr, Ta ouyxopn-
youpeva @ApuaKka Kal TIG TPOPEG, N avaykn yia ouvexn TITAOTToINoN TNG Xopnyoupevng d6ong
ME TOV TTPOCdIoPIoHO Tou Xpdvou TTpoBpouRivng (PT) i Tou INR (linternational Normalized
Ratio), o1 aAAnAeTIdpdoeIg pe PAPUAKA KAl TPOYEG, OTTWG ETTIONG KAl N apyr eykatdoTaon
NG dpAOcNG Toug, AAAG Kal N apyr] aTTOoUPCN TOU AVTITINKTIKOU TOUG OTTOTEAECUATOG WETA
atro TN OIOKOTTH TWV QAPPAKWY auTwyv (1-5).

Tpotrog dpdong Twv ABK

O1 ABK cival udaTodIaAUTEG OUTIEG, ATTOPPOPWVTAI TAXUTATA ATTO TO YOOTPEVTEPIKO PETA ATTO
TNV ATTO TOU OTOPATOG XOPryNnon Toug Kal £€xouv uwnAr Blodiabeoipotnta. Evevivra AeTrTa
META ATTO TNV OTTO TOU OTOUATOG XOPHynon @Bdavouv oTa PéyioTa mTitreda oTo aipa. H Bap-
Qapivn £xel 36-42 wpeg XpOvo nuiocelag (WG, N acCEVOKOUUAPOAn 8-11 wpeg Kal n aiviTpo-
Koupovn 5.5 nuépeg. Aeopelovtal OTIG TIPWTEIVEG TOU TTAAOUATOG KAl HETAPEPOVTAI OTO ATTOP
O1TOU KOl heTaBoAidovTal pe TTapdpoleg JETaBOAIKEG 0doug (1-10.

O1 ABK trapepBaivouv o1o peTaBoAiopo Tng Birapivng K kal avacTéANouv TNV y-KapBoguAiwon
TWV YAOUTOUIVIKWY TOU aUIVOTEAIKOU dkpou Twv TTapayoviwy TTAgNGF 11, FVII, FIX, FX. O
QVWHOAG  KapPBOEUAIWUEVOI TTAPAYOVTEG €XOUV dlaTapayuEvn aIJooTaTikh dpdon . ETmi-
TAéov, 0l ABK avaoTEAAoUV TNV OpaAr KapBoguAiwaon TwWV EVOOYEVWIV QVTITINKTIKWY TTPWTEI-
vwv C, S, Z €101 woTe va pnv gival duvartr) N aoknon TG avTITINKTIKAG Toug dpaong(5-10).
O1 ABK avaoTtéA\ouv To cUPTTAEYHa evCUPWY TNG avaywyaong Tou ogeidiou Tng Birapivng K,
VKORCH1, 10 0110i0 avayvwpioTnKe yia TTpwTh @opd 10 1974. To yovidio TTou KwOIKOTTOIE TO
VKOR £dpaletal 010 XpwWHOowHa 16. Z& QUOIOAOYIKEG OUVONRKES TO €VCUPO aUTO aTTOdIdE!
KapPoEUAIKEG ouddeg oToug TTapayovteg TMENG FlI, FVII, FIX, FX, o1 otroiol yetd Tnv Kappo-
¢UAiwor) Toug oTo ATTap KaBioTavTal evepyoi. H kapBoguAiwon autr) dievepyeital TTapouaia
TWV avNyHEVWY Hop@wvV Bitapivng K, piag yAouTtapivikig kapBoguAdong poplakou o§uyovou
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Kal d10¢g1diou Tou dvBpaka (1-5).

O1 ABK diatapdooouv €TTiong Tov HETABOAICHO TwV 00TWwV, dIOTI TTapEPBaivouv 0TNV Kap-
Bo&uAiwaon Twv YAOUTAUIVIKWY KATOAOITTWYV TTOU OUVTIOEVTal OTA 00TA. € TTaIdIA TTOU Bepa-
mrevovTal e ABK  yia xpovikd didoTnua PeyaAUuTePO aTTd éva £€TOG UTTAPXOUV EVOEIEEIS OTI
EM@aVICETAI PEIWON OTNV OCTIKI TTUKVOTNTA XWPIG OUWGS va gival ca@ng n TraBoyéveia Tng
dlatapaxng auTng (6-9).

MeTaBoAiopog ABK kail yevETIKN

H Bapgapivn TToU gival To ouvnBEoTEPA XPNOIKJOTTOIOUPEVO QAPPAKO TNG KATAYOPIAG TwV
ABK eival pakepikd peiypa duo poppwyv Tou R kal Tou S evavTioyepous. To S evavTiouePES
NG Bapapivng peTaBoAideTal Kupiwg atmo 1o CYP2C9 €viupo Tou Kutoxpwpartog P450. H
Q0EVOKOUUAPOAN £xel €TTIONG OUO ICOUEPH ME DIOPOPETIKA OTEPEOOTATIKA XAPOAKTNPIOTIKA
Kal peTaBoAideTal kupiwg ota CYP2C9 kai CYP2C19 évquua Tou kutoxpwpatog P450. YTap-
XOUV OPKETEG HETAANAEEIC OTO YOVidIO TTOU KWOIKOTTOIET TV TTApaywyn Twv eVCUPWY TTOU [E-
TapBoAidouv TI¢ ABK kal yeTaBAAAouV TNV QAPPOKOKIVNTIKA TG Bap@apivng Kal Twv AAAwWV
QAPPAKWY TNG Ouadag autig. Ta yvwoTtotepa aAAnAia 2C9*2, 2C9*3, 2C9*1 agpopouv TN
Bapeapivn peTaBdAAouv Tov PeTaBoAIoud TNG Kal augdvouv Tov Xpdvo nuioeiag (wng(1-5).
O1id1eg aAAG Kal AAAEG OTTAVIOTEPEG PETAAAAEEIG TTAPEUPAiVOUV OTO HETABOAIOUO TNG OOEVO-
KOUMOPOANG aAAd Ox1 TNG aivitpokoupovng(1-5). H avaoTtaATikh dpdon Twv ABK oTtov
KUKAO Tou peTaBoAiopou Tng Bitapivng K aokeital péow tou ouptrAéypatog Tng VKORC1.
MeTOAAGEEIC OTO YOVidIO TTOU KWOAIKOTTOIET TV TTAPAYWYH TWV AVAYWYIKWY AUTWY EVCUPWY
TTPOKAAOUV PETABOAA OTO QVTITINKTIKO ATTOTEAEOUA TTOU AOKEI N Bap@apivn Kal ol AAeg ABK
Kal TTIBavVWG evEXOVTAI KAl OTN YEVETIKA KaBopIiopuévn avTioTaon otn dpdon TG Bappapivng
TToU gP@avifouv pepikoi aoBeveic. H avTtiotaon autr) TTOAEG @opég AapBavel Kal €BvIKN Ka-
Tavoun. Mia GAAn petdAAagn Trou etTnpeddel Tn dpdon Twv ABK agopd To TTpOoTTETTTIO TOU
mapdayovta FIX. Or1 acBeveig TTou @Epouv auTr TN METAAAAEN EP@AVICOUV EKAEKTIKN MEIWON
Tou TTapdayovTta FIX xwpi¢ va Taparteiveral onuavtika o xpovog mpobpopBivng. H peiwon
TwV emMTTEdWY TOU TTapayovTa FIX @aivetal o1 oxeTiCeTal e augnuévo Kivouvo alpgoppayiog
OTOUG AiyOoug EUTUXWG auToug aoBeveig (1-5).

MapdyovTteg TTOU £MISPOUV GTO AVTITINKTIKO ATrOoTEAECHA - AAANAETTIOPACEIG PE PAP-
MaKa

MapdayovTeg TTOU oXETICOVTAI hE TNV ANWN @OPUAKWY Kal TRV diaiTa TTapEPPaivouv 0TO PETO-
BoAioud Twv ABK kai d1atapdocoouV TO AVTITINKTIKO TOUG ATTOTEAEOUA . 2TOUG AO0BEVEiG TTou
MeTaBAAAETOI KATTOI0G ATTO AUTOUG TOUG TTAPAYOVTESG XPEIACETAI TTI0O OUXVOG EAEYXOG TNG Opa-
OTIKOTNTAG TWV QVTITINKTIKWY. YTTAPXOUV KATNYOPIEC @APUAKWY OTTWG AX. N XOAEOTUPAiVN
TTOU EAATTWVOUV TNV aTToppo@non Twv ABK e atmotéAeoua ol aoBeveig va yivovTal uTrepTTn-
KTIKOI KO va augAveTal o Kivduvog Tng Bpdppwong, evw o€ aoBeveic TTou AapBavouv gapuoka
TTOU EVIOYXUOUV T dpdon TWV KOUUAPIVIKWY, OTTWG AX. OPKETA  avTIBIOTIKA, TTOPATNEEITAI
evioxuon tng dpdaong Twv ABK kal augdveTal o Kivduvog TnG aigoppayiag. Eivar onuavTiko
Va €ival eVAPEPOG O yIaTPOG Kal 0 acBeviG OTI UTTOPEI VA EPPAVIOTOUV QUTEG N METABOAEG
1600 Je TN diaita, TN XPAOoN OUCIWV OTTWG TO AAKOOA, 600 Kal PE Ta QAPUAKA, WOTE WE BAoN
TO aTTOTEAECOUA TOU TTPpoadlopiopou Tou PT rp Tou INR  va avarmrpoocapudletal avaloya kal
n d6on Tou apudkou. Gdpuaka TToU TTNPEAZOUV TN AEITOUPYIKOTNTA TWV AIMOTTETAAIWY 1
GAAWV TTOPaAYOVTWY TNG AludoTaAoNG, OTTWG Ta AVTIPAEYUOVWON Kal N aoTTipivn gival duvaTo
VO augroouv Tov algoppayikéd Kivouvo otoug aocBeveig autoug. Ettiong, n diakupavon Twv
TTOOOTATWY TNG BITapivng K OTIC TIPOCAANBAVOUEVES TPOWPESG PEIWVEI TO AVTITINKTIKO ATTOTE-
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Aeopa Twv ABK e ouvETTEIQ O a0BEVEIG va KaBIoTavVTAl UTTEPTTNKTIKOI KAl va aQugAveTal o
KivOduvog BpopBwoewy. KataoTdoeig OTTwG N NTTATIKY QVETTAPKEIA KAl TO JETABOAIKG VOO -
MaTa OTTwG 0 UTTEPBUPEOEIBIOUOG evioxUouv Tn dpdon Twv ABK (18).

MoéTe eykaBioTaral To avTiOpouBwTIKS atrotéAsopa Twv ABK

H eykatdoTtaon Tou avTiBpouBwTtikou atroteAéopaTtog Twv ABK dev gival KaTd avaykn Tauto-
OnNuN Kal TautdXpovn JE TNV EYKATACTACN TOU AVTITINKTIKOU ATTOTEAEOUATOS. TO AQVTITTNKTIKO
ammotéAeopa Twv ABK oxeTiCeTal attOAUTA PE TNV EAGTTWON TWV ETTITTEOWV TWV TTAPAYOVTWV
TNENG TToU eTTnpeddovTal atrd TN Pitapivn K kal Tnv mapdatacn Tou PT. TloAAoi gpguvnTtég
uTTOoO0TNPICOUV OTI ONUAVTIKOTEPN €ival N EAATTWON TwV ETTITTEdWYV Tou FX Kal TG TTpoBpop-
Bivng atrd ekeivn Twv FVII, FIX. H kaBuoTépnon otnv edpaiwon TnG avTiBpouBwTiKAS dpdong
mOava Trapateivetal PEXPI TIG 60-72 WPES TTOU ATTAITOUVTAI WOTE VA PEIWBOOUV Ta ETTITTED
TNG TTPoBpouRivNg, evw ol AAAol TTapdyovTteg Kal kupiwg ol FVII, FIX eAattwvovTtal oTig 7-24
WPEG. ZUVETTWG, OTAV ATTAITEITAI AUECN £vapgn Tou avTIOPOUPWTIKOU ATTOTEAEOUATOG  OF
aywyng he ABK cival avaykaio TIg TTpwTeG 4-5 NUEPES TNG AYWYAGS VO CUYXOPNYEITAl KOl @Ap-
MOKO PE TaxEia avTITTNKTIKA dpdaon OTTwg ol NTTapiveg(15-17).

MapakoAoUBnon Tou AVTITTINKTIKOU ATTOTEAECHATOG

H atroteAeopaTtikOTNTA TNG AVTITINKTIKAG aywynig ue ABK TTapakoAouBeital pe éAeyxo Tou PT.
Kata Tnv £vapén TN avTITTNKTIKAG aywyng eAaTTwvovTal TTpwTa Ta eTTiTTeda Tou FVII TToU €xEl
XPOVO nuioelag (WAG 6-7 wpPeg Kal akoAouBei n eAATTWON Kal TwV UTTOAOITTWV TTapaydvTwyv
pe TeAeuTaio Tov FlI. H egétaon yia tov PT dievepyeital TTpocBEéToviag BpouBotrAacTivn Kal
aoBéoTio o€ TITAoTTOINUEVO TTAGOUA. H TTapdTtaon TTou TTpokaAegital otov PT €xel euBeia ou-
OXETION WE TO €id0G Kal TNV KaBapdTnTa TNG BPOUPBOTTAACTIVNG TTOU XPNOCIMOTIOIEITAI YIA TN
dlevépyela TG e¢€Taong. MNa va auBAUVBOUV 01 CUVETTEIEG TNG ETTIOPACNG TOU €idOUG TNG BpOop-
BotrAaoTivng oTnv £€€Taon Kal va au¢nBei n aglotioTia Tng xpnoigotroigital To INR 1TOU UTTO-
AoyiCetal pe Tov €€N1¢ Adyo: INR=(PT Tou aoBevouc / péoo @uaiohoyikd PT)S!-Oco 1o kovTd
oTn povada gival o d€ikTnG ISI Téoo Mo agIoTIoTN gival n e¢€Taon. ZAPEPA UTTAPXOUV DIaBE-
OIUEG DIAPOPES BPOUPOTTAACTIVEG TTOU TTAPAYOVTAI UE AVACUVOUACHEV TEXVOAOYIA Kal £XOUV
uwnAn kKaBapdtnTa. AAAOI TTAPAYOVTEG TTOU ETTNPEACOUV TO ATTOTEAECUA TNG £EETAONG Eival
N OUYKEVTPWOT) TWV KITPIKWY, TTOU XPNOIKOTTOIOUVTAl WG QVTITINKTIKO OTO QIaAiIdIO CUAAOYAG
TOU QipaTOG  TOU a0Bevh, TTou TTPETTEN Va gival 3.2%, Kal n TToodTNTA Tou UTTO €AEyX0 aipa-
T0G(15-17).

‘Evapgn Tng aywyng

To BepaTtreuTiKO aTTOTEAECUA TTOU KPPAETAl WG TTapdTacn Tou INR petd tnv évapén g
aywyng he ABK epavietal yetd atmmo 2-3 nuépeg. € aoBeveig Tou AauAavouv TV aywyn
€TTEION €XOUV OEU BPOUPWTIKG ETTEICODIO TTPETTEI VO CUYXOPNYOUVTAl TAXEWGS OPWVTA TTAPEV-
TEPIKA XOpnyouUUEVA QVTITINKTIKA, OTTwG oI KAAOIKH PN KAaopaTtoTtroinuévn nrapivn (KH) r ol
NTTAPIVEG PIKPOU poplakou Bapoug (MMBH) i To fondaparinux. H ouyxopriynon trpétrel va
diatnpeital  péXpIs 6Tou To INR va avéABel og BepaTtreuTikd opla (2-3), o€ dUOo dIadOXIKES
METPAOEIG TTOU VA ATTEXOUV TOUAAXIOTOV éva 24wWp0 PETALU Toug. H doon évapéng uTropei va
gival augnuévn Kal va avarrpooapuocBei avaloya pe Ta atroteAéopata Tou INR ) va gival
XauNASGTEPN WE TN OeUTEPN ETTIAOYH VA £QAPPOLETAI € NAIKIWUEVOUG, VOONAEUOUEVOUGS, 000E-
VEIG YE UTTOKEINEVA VOOUOTA, UTTOCITIONEVOUG, TTOU AaUBAvVOUV TTOAATTAEG AAAEG papua-
KEUTIKEG aywyEG Kal uwnAou algoppayikou Kivouvou acBeveig (15-17).
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MapakoAoUBnon TnG aywyng - EmOuunté BgpatreuTiké €0POG - ZUXVOTNTA EPYAOTN-
pPIOKOU éAgyxou
To INR o16X0G 0TOUG 00BEVEIG TTOU AAPBAVOUV QVTITINKTIKY aywyr] yia OTTOI0dATTIOTE AITIO-
Aoyia TTpéTTel va KupaiveTal atro 2-3. BéBaia, o€ aoBeveig TTou £xouv uwnAd aipgoppayiko Kiv-
QUVO UTTOPEI va pUBUIOTEI N aywyr o€ HIKPOTEPN EVTAON, £XOVTAG TTAVTA UTTOWN OTI UTTAPXEI
TTEPICOOTEPO AUENUEVOG KivOUVOGS ENQAvIong BpouBwTikou etTeicodiou. ETTiong, yia aoBeveig
ME augnuEVOo BPOPPBWTIKG KiVOUVO, OTTWG AX. HE METAAAIKN TTPOCBETIK BAABida 0TN MITPOEION,
170 INR oT1dx0¢ TTpéTTel Va utrepPaivel TO0 3. ZuvhnBwg, o £Aeyxog dievepyeital KGBe 4 €Rdo-
MAOEC. € a0BevEiG EUBPAUOTOUG, E UTTOKEIUEVA VOO IOTA Kal TTOANG Cuyxopnyouueva @Aap-
MOKQ, O TOKTIKOTEPOG EAEYXOG £€a0@AAiICEl AUENUEVO XPOVO TTAPAUOVAG OE BEPATTEUTIKO
mAaiolo (TTR: Time to the Therapeutic Range ) kai katd cuveéTTEla PIKPOTEPO KivOUVO UTTO-
TPOTIAG TNG BpduPwWONG 1 TNG EMPOARGS Kal JIKPOTEPO KivOUVO EUPAVIONG QINOPPAYIKWY ETTI-
TTAOKWV . Z€ aoBeveig TTou £xouv INR €KTOG TwV BEPATTEUTIKWYV TTAQICIWV TTPETTEI VA EAEYXETAI
N TEXVIKA BIEVEPYEIQG TNG £CETAONG, N augnuévn TTPOCANWN Bitapivng K pe TIg Tpo@Eég, dia-
TAPAXEG OTNV ATTOPPOPNON 1 TOV ETABOAICHO TOU QAPUAKOU, CUYXOPNYNON @APUAKWY TTOU
etTnpeadlouy Tn dpdon Twv ABK. 2TIC TTEPITITWOEIG QUTEG, UTTOPET va augnBei N cuvoAiKn €Bdo-
padiaia xopnyouuévn doaon atro 5-20%, f va eAattwBei avtioToixa av 1o INR aveupiokeTal
TTapaTeETAUEVO.  2€ aoBeveig TTou gu@avidouv Trapdracn Tou INR péxpr 10 kai dev aipgoppa-
youv, TTapaA&itTovTal hia rj duo dOOCEIS Kal UTTopPEi va xopnynBei Birapivn K atmd 1o otéua o€
ETMAEYMEVOUG QOBEVEIG, KUPIWG O€ EKEIVOUG HE UWPNAO aIoppayIKO KivOUVo. & a0BEVEIG TTOU
algoppayouyv, dIOKOTITETAI N aywyn Kal xopnyeital Birapivn K evOoQAERIA, ¢PECKOKATEWYUY-
péva TTAdopaTa TTAOUCIA OE TTOPAYOVTEG TTHENG, AVOOUVOUAOUEVOI TTAPAYOVTEG E TN HOPPN
rEVIE f TpoBpopBIvikd cuuTTAEypaTa Tpiwv f Teoodpwy TTapayoviwy (PCC) (15-17).

2€ a0Beveig TTOU TTPOKEITAI va XelpoupynBouv evw AauBdvouv ABK tTpétTel va SIaKOTITETAI
TO QAPUAKO 3-4 NUEPES TTPIV OTTO TNV ETTEPRACN KAl VA XOPNYEITAl £va atro Ta TaxEwg dpwvTa,
TTAPEVTEPIKA XOPNYOUPEVA AVTITINKTIKA, WG BepaTTEia yeUPWONG, av o acBevig gival uynAou
BpouBWTIKOU KIVOUVOU Kal N TTEURACT uwnAou aioppayikou Kivouvou. Av n eTTéuacn eival
XaunAouU aipgoppayikou KIvOUVOU Kal O KivOUVOG UTTOTPOTTNG TNG BpOUPWONG HIKPOG OV TTpé-
TTEl va Xopnyeital Bepatreia yepupwong (15-18).

NMAPENTEPIKA XOPHITOYMENA ANTIMHKTIKA

Ta TTOPEVTEPIKA XOPNYOUMPEVA QVTITINKTIKA XOPNYOUVTAl O€ 0&EieC BPOUPWTIKEG KATAOTAOEIG
OTTOU ATTAITEITAI TAXEIQ EvapEn TNG AVTITINKTIKAG aywynG.

TaglvopouvTal o€ dUO KATNYOPIES, O€ EKEIVA TTOU AOKOUV EUPETA TNV AVTITTNKTIKI TOUG dpdon
KAl €VIOXUOUV Tn OpAcon TwV €VOOYEVWVY QVTITINKTIKWY TTOPAYOVTWY TNG AINOOTAONG KAl OE
EKEIVA TTOU aOKOUV Tn dpdon Toug KaTeuBeiav o€ KATTOIOV ATTO TOUG TTAPAYOVTES TNG TTHENG
XWPIG va TTaPEURAiVOUV 01 EVOOYEVEIG AVTITTNKTIKOI TTAPAYOVTEG. 2TNV TTPWTN KATAYOPIia avh-
kouv n KH, ot MMBH, 710 fondaparinux kai To danaparoid. OAol auToi oI TTaOpAyovTEG €VI-
oxuouv Tn dpdon TNG avTiBpouRivng, HIAG TTPWTEIVNG PE €VOOYEVR QVTITTNKTIKA Opdaon. ZTnv
OeUTEPN KATNYOPIO OVAKOUV Ol TTAPEVTEPIKA XOPNYOUUEVOI AUETOI AVAOTOAEIG TNG BpouRivng,
Ol aVOOoUVOUOONEVEG IpOUdIiVeEG, N bivalirudin kai To argatroban (19).

‘Eppeca SpWVTA TTOPEVTEPIKA XOPNYOUHEVA AVTITTNKTIKA
Aopn kal TPOTTOG dpACNG TWV NITAPIVWV

O1 nTTapiveg ival ouoieg pe EUueon kal acBevr) oxeTikd avtiBpoufiviki dpdon . H KH ava-
KAAUQONKE OTIC apXEG TOU TTPONYOUUEVOU QIWVA KAl XPNOIUOTTOIEITAI OTN BEPATTEUTIKY yIa
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TeEPIOTOTEPO ATTd 70 £TN. TOo HAKPOUOPIO TNG EPNPAVICEI ETEPOYEVEIQ KAI ATTOTEAEITAI ATTO 45
TTEVTAOAKXaPIOIKEG AAANAOUXiES, KOTA HECO OPO, TTOU CUVOEOVTAI JETALU TOUG UE OOUAQU-
OPINIKEG OMAdEG.  ZuvdéeTal JEOW MIOG YAUKOZAPIVOYAUKAVNG PE TNV avTIBpouBivn o€ pia
Béon Aucivng Kai TTPOKAAEI DOUIKEG AAAQYEG OTO evEPYO KEVTPO TNG ApPYIVivNG TOU Jopiou TNG
avTIBpopBivng Kal JETATPETTEI TNV avTIOpouBivn atrd Bpadu kal acBevr) avaoToAéa TnG Bpop-
Bivng o€ Taxu. AKOAOUBWG TO evePyd KEVTPO TNG APYIVIVNG CUVOEETAI PE TO EVEPYO KEVTPO TNG
ogpivng oTo Poplo TnG BpouRivng (FII) aAAd kal GAAwV TTapaydvTwy TNG aindoTaocng OTTwg
ol FX, FIX, FXI kai FXII.  Xg in vitro reipduata n KH cuvdésTtal pe Ta aiotTeTAAIO KAl PETA-
BAAAel TN IKavOTATA TOUG va cucowpeuovTal. OCo TTIo PIKPO €ival TO JOPIaKo BAPOG TNG NTTO-
pivng TOOO MPeEYOAUTEPN €ival n IKAVOTNTA TNG va OUVOEETAI PE TNV AvTIOpouRivn Kal
QAVTIOTPOQA PIKPOTEPN €ival N IKAVOTNTA oUVOEONG PE Ta algoTTeTdAIa. ETTiong, n ntrapivn o¢-
OJEUETAI KOl dpa  oTa vOOBNAIOKA KUTTAPA KAl TO MIKPO®Ayad, OTTWG KAl OTOV TTapdyovTa
von Willebrand. Aokei €101 eUVOIKEG OPATEIG AVEEAPTNTEG ATTO TO AVTITINKTIKO TNG ATTOTEAECUA
OAAG KAl avaoTOAN TNG AEITOUPYIKOTNTAG TwV AlOTTETOAIWY. ETITTpdoBeTeg dpdoeig TNG aTTo-
TEAOUV N HPEIWON TNG UTTEPTTAACIAG TWV ALiWV PUIKWYV IVWV TWV AyYEiWV, N avaoToAr Twv
ooTeoBAACTWYV Kal n SIEYEPON TWV OOTEOKAACTWY, UE ATTOTEAECUA N MOKPOXPOVIA XOpHynon
TNG va TTpokaAei ooteomopwon. H KH kai ot MMBH dev atmmoppo@wvTtal atrd 1o TTETTTIKO,
yia Tov AOyo auTtd Kal XopnyouvTal TTAPEVTEPIKA, €VOOPAERIa 1 uTTodOpIa. H  avTITINKTIKA
TOoug Opdacn apxiel TaxuTaTa YETA TNV xopriynon toug (20-21).

Evdeigeig ka1 TpOTTOG XOPHRYNONG

H KH xopnyeital wg apxikni Bepatreia o€ acBeveic ye POEN, oe aobeveic pe of€a atepaviaia
oUvOpPOoUa Kal WG TTPOPUAAKTIKH aywyn atmé T POEN og TaBoAoyIkoUg Kal XEIPOUpYIKOUG
aoBeveic upnAou kivouvou yia Tnv avarTuén EBOO kai ME. e aobeveig pe ofEa BpouBwTiKG
eeloodla xopnyeital o€ bolus epdtag uttoddpIa £€yxuon 5.000 povadwy, TToU akoAouBeiTal
atro ouvexr otaydnv evOoPAERIa €yxuon TouldxioTov 32.000 povades /24wpo. EVOANAKTIKA,
n Xopnyouuevn d6on PTTopEi va KaBoploBei e BAon To CWHATIKO BAPOG, bolus epdtag utro-
dopia €yxuon 80 povadeg/kg kal akoAouBbwg 18 povadeg/kg/wpa. H ouvexig pubuion tng
d60on¢ TG KH yivetal ye Baon tov Tpocdiopiopo Tou aPTT kai €18ik& vopoypdupara. H YA
XOpPrynon ouvnBeoTéPa XPNOILOTIOIEITAI O A0BEVEIG TTOU XPEIAZOVTal TTPOQUAQKTIKN aywyh.
2€ OTTAVIEG TTEPITITWOEIG N UTTODOPIA XOoprynon MTTOPEi va xpnoiyotroinBei kal yia ) Bgpa-
TTEia TWV 0&EwV BpouBWTIKWY eTTEIC0diWV. OTaV XopnyeiTal yia Tn Bepatreia Twv 0wy oTe-
Qaviaiwv ouvdpduwy, ol 060EIS cival CUVABWG PIKPOTEPEG (19-21).

MapakoAoubnon

H dpaoTikdTnTa TNG KH £1mIREBaiwveTal Kal TTAOPAKOAOUBEITAI E TOV TTPOCBIOPICHO TOU XPO-
vou HePIKAG BpopPBotrAacTivng, (aPTT). Ta ueBodoAoyikd TTPOBARUATA TTOU UTTPXAV OTOV
TTPOCBIOPICPO Tou £xouv EetTepaoBei kal To aPTT eival atrAl, @Bnvr, ypriyopn, autouaTo-
TToINUEVN, aIOTTIOTN KAl EUKOAQ dlEvepyouuevn €EETaon aTTd OAQ T EPYOOTRPIA, XWPEIG va
atrauTei 1I01AITEPA EEEIDIKEUUEVO TTPOCWTTIKO KAl €COTTAIONO(22-23) . ETTE1dr) N avTITINKTIKNA
Opdon Tng nTTapivng TrolkiAel atrd aoBevh o€ aoBevh MIRBAAAETAI TTOAU OUXVOG TTPOCdIoPI-
OMOG TNG OPACTIKOTNTAG TNG KAl AVATTPOCAPHOYHA TNG Xopnyoupevng d6ong, AUTé PTTOPEi va
emavolapBavetal 2 f kal 3 QopEG evidg Tou 1I8iou 24wpou. e acBeveig TTou AauBdavouy 101-
aitepa uwnAég d6oeic KH, 0TTwg aocBeveic TTou eupioKovTal 0€ £EWOWHATIKA KUKAOQOPIQ,
KOAQ gival va eAEyxeTal o evepyoTroinuévog xpovog NG (ACT ). Ta va Bewpeital atroTeAe-
opatik N aywyn e Tnv KH mrpétel n mapdraon tou aPTT va kupaivetal amo 1.56wg 2.5
€KeivVNG Tou paptupa. OTav n avTiTTNKTIKA aywyn puBuideTal o€ autd Ta Opla €ival aTTOTEAE-
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OMATIKA YIA TNV TTPOANWN TWV BpOoPPWOEWYV Kal OXETICETAI JE JEIWPEVN OUXVOTNTA QIOPPA-
yiwv. H mBavétnta aipoppayiag aucdvetal dtav augaverail n xopnyoupevn d6on KH, i ouy-
xopnyouvTtal e auTAV IVWOOAUTIKG @dapuaka kal avaoToAeic GP lIb/llla, i TTaparnpeital
onuavTiki Tapdracn Tou aPTT. ETTiong, o€ au¢nuévo KivOuvo aigoppayiog eupiokovTal aoBe-
VEIG META ATTO TTPOCQATEG XEIPOUPYIKEG ETTENPACEIG, TPAUUATIOUOUG, ETTEUPRATIKEG TTPAEEIS
KAl aIOOTATIKA eAAgipuaTa (19).

Mepikoi aoBeveic xpeidletal va AauBdavouv 1Idiaitepa uPnAEG dOTEIC yIa va TTITUXOUV Bepa-
meuTiIKA aPTT. Autd ptropei va ogeiletal o EAAeIYn avTiBpouBivng auénuévn kdBapon g
NTTapivng, augnaon Twv TTPWTEIVWV TToU OECUEUOUV TNV NTTAPIVN, aUENon Twv ETTITTEOWYV TOU
mrapayovta VIII i kai Tou Ivwdoyovou. ETriong avagépetal 4TI UTTAPXOUV GAPUOKA TTOU PTTOPEI
va euodwaoouv TNV avrtiotaon autr)(19).

AveTTIOUUNTEG EVEPYEIEG

EkT6G atmé TNV alpoppayikr d1d0eon tmou TTpokaAei N KH Kai TTou OxeTiCeTal JE TNV QVTITIN-
KTIKA TNG OpACT, MTTOPEI va TTPOKAAECEI EVEPYOTTOINON TWV AIMOTTETOAIWY PE AVOOOAOYIKO
pMnxavioud, dnuioupyia BpouBwy Kal onuavTikg BpouBoTtrevia. H BpoupoTtrevia auth atro-
KaAeital Opoupotrevia Tutrou |l TTou oxeTiCeTan e Tnv nrrapivn (HIT 1) kar opeileTal otn dnui-
oupyia avTiowudaTtwy Tatews IgG katd Tou cupttAéypatog Tou PF4 kal Tng nrmapivng. Ta
QVOOOCUMTTIAEYUATA AUTA CUVOEOVTAI E TOUG UTTODOXEIG FCy oTnV TTIQAVEIA TWV QIPJOTTETA-
Aiwv, Ta evEPYOTTOIOUV, TTPOAYOUV TN CUCCWPEUCT) TOUG KAl  OaTTOPPACOOUV Ta ayyeia (ap-
TNPiEg N Kal QAEREG) dnuioupywvTag Bpoupous. Ta AINOTTETAAIA KATAVOAWVOVTAI OTN
dnuIoupyia auTwyv Twv BPOPPWYV Kal £T01 aTOV D10 A0BEVH £XOUNE TO TTAPADOLO PAIVOUEVO
va uTTdpxel Bpoupwaon kal BpopBoTtrevia Tautdxpova. ANES aveTTIBUUNTEG avTIOPACEIG TTOU
TIPOKAAEI N €yxuon NTTapivng €ival n ooTeOTTOPWON, N OAWTTEKIA, O OEPUATIKEG VEKPWOEIG,
avTIOPACEIG UTTEPEURIOONCIAG Kal OTTavia ATTIO TPAVOAIVOoaIlia (22-24).

AvaoTpo@n Tng dpdong Tng KH

To €10IKO avTidoTo yia TNV e€0UdeTEPWON TNG dpdong TNS KH eival n BeikA TTpwTtapivn, n oTroia
deopeUETAI PE TNV NTTAPIVN KaI TTPOKAAEI 0TaBEPO AAag. 'Eva mgr B€iKAg TTpwTapivng ava-
oTéNAel TN dpdaon 100 povadwyv KH. H B¢ikn rpwTtapivn €xel TToAU Bpaxu Xpdvo nuiceiag
CwNg (7min). H &yxuon TnNG UTTOPEI va TTPOKOAECEI UTTOTAON, TOXUKAPDIa KAl EVIOTE va EUPA-
VIOn UTTEPTINKTIKAG KatdoTaong (24).

MMBH

O1 MMBH T1rpoépxovTal atrd Tov XNUIKO i evCUPOTIKO attoTroAupepiopd Tng KH. Exouv MB
Kupaivépevo atro 4.000-5.000 kal TTepIEXouV TTEPITTOU 15 TTEVTAOOKXAPIOIKEG OAANAOUXIEG.
H xpAon Toug oTn BepatTeuTIK KABIEPWONKE €TTEION EUPAVICOUV QAPHAKOKIVNTIKA KUPIwg
TAcovekTAMOTA 0€ Oxéon Pe TNV KH. XopnyouvTal pia r} duo QopéEG TNV nUEPA avaloya Pe To
1Id100kevaopa, £xouv 90% BiodiaBeaiudTNTa Kal TTPOKAAOUV TTEPICTOTEPO TTPORAEWIUN AVTI-
TTNKTIKA dpacTikOTNTA o€ oxéon Pe TNV KH. ‘Exouv pikpd xpdvo nuioeiag (wng, €TTeidn dev
deopevovTal OTA JOKPOPAya Kal Ta evooBnAlokd kUTTapa. ATTORAGAAOVTAI ATTO TOUG VEQPOUG
Kl XPEIACeTal TTPOCOX N OTAV XOpnyouvTal o€ acBeveig pe Xpovia veppikr) vooo. OTtav xopn-
youvTal o€ TTPOQUACKTIKI ddon dev augdvouv Tov aigoppayikd Kivouvo akoua Kai oTav Xo-
pnyouvTal o aoBeveic pe dlatapaxn TNG VEPPIKAGS Asitoupyiag. AvaoTéAAOuV Tov TTapdyovTa
FXa «kai tn BpouBivn o€ dAAoTe GAAO TTOOOOTO avdAAoya ue TO IdIooKeUaopa. ETmTAéoy,
oev deopevovTtal otov PF4 pe Tnv 18ia éviaon 0TTwg n nTrapivn kail ogv rpokaAouv HIT Il 1éoo
ouxva 6oo n KH. Apouv evioyxuovTtag Tn dpdon Tng avtiBpopBivng étmwg kai n KH (25-27).
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XpnoigotroloUvTal TTAEov eupUTaTa OTNV TTPOANWN Kail TNV apxIkr Bepatreia Tng POEN. ETi-
ongG, XPNOIUOTTOIoUVTal OTN BEPATTEIR TWV OLEWV OTEQAVIAIWY CUVOPOPWY. XopnyouvTal £TTi
MOKPO XPOVIKO didoTnua yia Tnv TTpdAnwn kai Tn BepaTtreia POEN o€ veoTAaopaTikoug acBe-
VEIG yIa TOUG OTTOI0UG HANIOTA UTTAPXOUV 00BEVEIG VOEILEIG OTI ETTNPEACOUV EUVOIKA TO TTPOO-
OOKIYO emIRiwong eTTeId) dpouv OTNV ATTOTITWON, TNV AYYEIOYEVEON KAl TN QAEyUOVH).
EmimrAéov, 1600 N KH 6c0 kai o MMBH BswpouvTal @dpuaka ac@aln yia Tnv TpdAnyn Kai
TN Bepatreia BpouPoePPBOAIKWY TTABNCEWY KATA TN SIGPKEIA TG KUNONG Kal TNG yaAouxiag
(25-27).

Opwg, o MMBH TrpéTtTel va xopnyouvTal e TIPOCOXH KAl O€ TPOTTOTTOINKEVES DOTEIG O€ A0OE-
VEIG TTOU gival TTaxuoapkol i AimroBapeig, o€ acBeveig ye coapou Babuou diatapaxn TNG Ve-
QPIKAG AcIToupyiag, o€ TTaIdIG KAl EVOEXONEVWG Kal € NAIKIWUEVOUG (19).

O €Aeyxog NG OPACTIKOTNTAG TOUG TTPAYUATOTIOIEITAI JE TOV TTPOOBIOPIOUO TNG anti-Xa dpda-
ong tou ekppalouv. H g¢Etaon autr) dgv ival TTOAU KaAG agloAoynuévn, TTPETTEI va DIEVEP-
yeiTal amd E£UTTEIPO TTPOCWTTIKO, €ival datravnpr Kal xpovoRopd. Ouwg, €UTUXWG N
avaykaidoTnTa TPocdIopIcPoU TNG OPACTIKOTNTAG TOUG TTPETTEl va DIEVEPYEITAI OE TTEPIOPI-
OMEVO, MIKPO aplBud acBevwy (19).

H OB¢ikh TTpwTtauivn avacTéAAel yévo tnv avtiBpopfiviky dpdon Twv MMBH kai ptropei va
XPNOIMOTTOINGEI yIa TNV avaoTPo®r TNG AvTITTNKTIKAGS dpdong Twv MMBH, av kai éxel BpeBei
OTI avaoTEAAEI pOvo 10 60% TNG OPACTIKOTNTAG TOUG KAl O€ PEPIKEG TTEPITITWOEIG OEV UTTOPEI
VO OTOUATAOEI TNV aIgoppayikr 81d0eon. EVAAANGKTIKG o1 algoppayieg avTiETwTTI(OVTAI CU-
TITWHOTIKA, A JE TN Xopriynon avacuvduacopévou trapayovta VII (NovoSeven) (19).

Fondaparinux

Mpokeital yia ouvOeTIKG avaloyo Bpauopudtwy TNG NTTapivng TTou £Xouv UYWnAr ouyyévela
déopeuong pe Tnv avtiBpopBivn. MepIAapBavel pédvo pia TTEVTaoKXapIdIK ) aAAnAouxia TTou
deopeveTal JE TNV AvTIOPOWBivN, OTO NOPIO TNG OTToIAG TTPOKAAEI DOMIKEG OAAQYEG WOTE VA
ouvoebei pe Tov evepyoTroinuévo TTapdyovTa Xa. Xopnyeital wg mpo@uAagn améd 1 POEN
o€ aoBeveig HeTA aTTd OAIKI) aPBPOTTAACTIKA 10XIOU KOl yOVATOS Kal € TTABOAOYIKOUG Kal XEI-
pPOUPYIKOUG acBeveic oe doon 2.5 mg uttodopiwg ATTag nUEPNCiwg. 2TnV 18ia ddon UTTOPEi
va xopnynoei oe aoBeveic pe oEa oTepaviaia ouvdpopa. Xopnyeital emTiong o€ ddon 7.5
mg uttodopiwg atra¢ nuepnoiwg yia mn Bepatreia Tng EBPO kai Tng ME. e dtopa pe akpaia
owpaTika Bdapn > 100 kail < 50 kg TTPETTEI va XOpnYEITal 0 TPOTTOTTOINUEVN dOON. AgV GUVI-
OTATAl VA YIVETAI TTApakoAouBnon TG  dpacTIKOTATAG, KAl TTOANOI EPEUVNTEG GUVIOTOUV VO
yiveTtal TpottoTToinon Tng d6ong étav xopnyeital oe acBeveic pe CrCl<50ml/min. Aev TTpoKaAEi
HIT Il kai @aivetal va gival atraAAayuévo atrd eTTITTAOKEG TTou eV OXETICOVTAI UE TNV QVTITIN-
KTIKA Tou dpdon (19).

Danaparoid

Mpokeital yia peiypa yAukoloapivoyAukavwy. AvaoTéAAel Tov FXa péow TnG avtiBpouBivng.
H tpéxouca £vdeign Tou eival n Bepartreia acBevwy pe HIT Il Agv uttdpxer €101K6 avTidoTo Kal
Oev UTTApPXEI €10IKOG EAEYXOG YIA TNV EKTIUNON TNG dpacTIKOTNTAG Tou (19).

OAPMAKA ME AMEZH ANTIOPOMBINIK'H APAXZH

ddapuaka NdN yvwaoTd pe avtiBpoupivikn dpdon ival n Hirudin, n bivalirudin n Aemmpoudivn
Kal To argatroban. Ta @apuoKa autd XOpnyouvTal TTOPEVTEPIKA KAl £XOUV WG ATTOKAEIOTIKN
oXedOv £vOeIEn TNV TTPOPUAAELN Kal Tn BepaTreia BPOPPWTIKWY ETTEICODIWV 0€ A0OEVEIG TTOU

eMeavitouv HIT 11 (19).



I u'EPINl H XPHEH TON OAPMAKON 1A THN MPOAHWH KAI GEPATIEIA TON ~ Ennwica erareein {75
ABHPOLKAHPOEHE s

KAPAIATTEIAKON NOZHMATON ITHN KAGHMEPINH KAINIKH NIPA=H
LXOAEIOD

EvBelteic-Avievbe(Eeic-ANnAeniBpdoeic - AvemBUpntec evépyeiec - KAvikA xprion www.atherosclerosis.gr

Ipoudivn

Mpoépxetal atrd 10 odAio TnG BOEAAaG Hirudo Medicinalis. Twpa utrdpyel diIabéoiun n ava-
ouvduacopévn yoper. Mrropei va xopnyeital yia Tnv TpoOANWwnN kai mn Bepatreia Tng POEN.
H déon TTpéTrel va TPOTTOTTOIEITAI O ACOEVEIG PE VEPPIKH VOOO Kal dIOTAPAXK) TWV ETTITTEOWV
TNG KPEATIViVRG OTOV 0p0. H Xprion TNG OXETICETAI HE TV EJPAVIOT AVTI-IPOUDIVIKWYV AVTIOW-
MATWV KOl 0TOUG 00BEVEIG aUTOUG XPEIGdeTal Jeiwan TNG dGoNng Tou gapudkou (19).

Bivalirudin

2UVOETIKO TTOAUTTETTTIOI0, OEOUEUETAI OTO EVEPYO KEVTPO TNG BpouRivng Kal avaoTEAAEl TNV
eAeUBePN Kal TN deopeupévn oTo BpouRo BpouBivn. ‘Exel xpdvo nuiociag ¢wnig 25 min. Atro-
BAAAETaI ATTO TOUG VEQPOUG. 'Exel €vOEILn xopriynong o€ aoBeveig Ye ogéa oTepaviaia ouv-
dpopa kai o acBeveig pe HIT 11 (19).

Argatroban

AvtaywviceTtal Tn BpopPivn Kal dECUEVETAI AVAOTPEWIPA OTO EVEPYO KEVTPO aUTAG. ‘Exel 45
min xpdévo nuioelag (wng. MetaBoAieTal oTo NTTap, OTO KUTOXPpwHa P 450 3A4/5. AToTeAEi
QApPOKO TTPWTNG EKAOYAG Yia TN Bepartreia veppotraBwyv pe HIT Il kal Tn Bepatreia aoBevwv
ME 0&€a KapdIaKA CUNBAPUATA TTOU TTPOKEITAI VA UTTOOTOUV ayYEIOTTAQOTIKI. XOopnyeital ou-
VEXWG OTAYONV €VOOPAERIa. H TTapakoAouBnon TG dpdong TOU YivETAl PE TOV TTPOCDIOPICHO
Tou Xpoévou aPTT. Agv uttdpxel €101KO avTidOTO ya TNV avaoToAr Tng dpdong Tou (9).

ZYMMNEPAZMATA

Tooo T a1Td TOU OTOPATOG OO0 KAl TO TTAPEVTEPIKA XOPNYOUUEVA QAVTITINKTIKA QAPUAKA OTTO-
TEAOUV aCQAAEiG Kal aTTOTEAEOUATIKEG ETTIAOYVEG yIa Tn BepaTreia Twv aoBevwyv pe KM Bah-
BIBIKAG ) un BaABIBIKAG aiTioAoyiag, Tn BepaTtreia kKal TV TTPo@UAagn atmmd T POEN kai Tn
Bepartreia Twv 0&EWV OTEPAVIAIWY OUVOPOUWYV. H KEBE KaTnyopia apuaKwyY €XEl TIG I1IDIAITE-
POTNTEG TNG KAl XPEIAZETAI TTPOCOXN KAl EPTTEIPIA OTOV XEIPIOPS Toug.  Ta TTEPIoCdTEPA ATTO
Ta QAPUAKA QUTA £XOUV QVETTIOUUNTEG EVEPYEIEG TTOU OXETICOVTAI KUPIWG PE TN dpdon TOUg
Kal €ival EUKOAN N QVTIMETWTTION TOUG.
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KAIVIKR ) @appakoAoyia TwV avTIdOTWV TWV AVTITTNKTIKWV

Mewpylog Ntdiog
laBoAoyikn KAivikn lMNavemornuiou O@sooaliag

Ta teAeuTaia xpdvia £xel dNUOCIEUBE P o€Ipd aTTO HEAETEG OPICHEVWV OUCIWYV Ol OTTOIEG AEI-
TOUPYOUV WG AVTIOOTA OTA AVTITINKTIKA. ZUYKEKPIUEVA, £XOUV OVOKOIVWOET aTToTEAETUOTA YIa
TNV dpdon Tou idarucizumab, andexanet-a kai aripazine . AUTEG O OUCIEG UTTOPOUV VA ATTO-
TEAEOOUV £va BACIKO EPYOAEIO OTA XEPIA TWV IOTPWY OTNV AVTIMETWTTION MEICOVWY alJoppa-
YIWV 1 I0XQIMIKWY EYKEQAAIKWY ETTEICODIWY O€ ACOEVEIC UTTO AVTITINKTIKY QyWwyH.

Idarucizumab
To idarucizumab civail éva TTAPWS avBpwTTIivo JOVOKAWVIKO avTicwua ue 300 @opég peya-
AUTEPN CUYYEVEID TTPOG TN daRIyaTpdvn atro Ot €xel N daBiyarpavn Ye Tn BpouBivn.

MNOAC reversal agent Target Kechaniam

g . _p&f‘“\*
. P,
ot . At ,rru R
‘ Uil
T‘ Iiuruszuimab Drabriggtrian ‘\r :I::i“g:bmﬁr
5\ " p
4 : & =

A‘M,?) Yz

To Idarucizumab €xel peAetnBci otnv peAéTn REVERSE-AD 610U @dvnke va odnyei o€ Taxu-
TaTN, EVIOG Aiywv POAIG AETTTWV Kal dlaTtnpnuévn avaoTpo®r TNG AVTITTNKTIKAG dpdong OTo
OUVOAO TWV aoBeVWV TNG HEAETNG XWPIG va TTPOKUWOUV BEUATA AOPAAEING.

]
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f Tortoe swinte v ol s (1) T Titme s vl el it (|
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‘ET01 1O Idarucizumab £yive o TTpwTog TTapdyovTtag 1Tou éAaBe €ykpion atrd 1o FDA kail Tov
EMA kai gival TTAéov DI0BE01IMOG OTA TTEPICOOTEPA VOOOKOUEIO TNG EUupwTTnG Kal TNG APEPIKAG.
210 TTAQiclo auTd, To idarucizumab ptropei va BonBbnoel onuavTikd aoBeveic uttd dabigatran
Kal peidova aipoppayia. Etriong, utropei va £xel pOAO Kal o€ A0BEVEIG PE IOXAIUIKO EYKEPAAIKO
eTe100010 UTTO dabigatran, 61Tou pTTopEi va avaoTpéyel dueca Tnv dpdon Tou dabigatran kai
Va ETTITPEWEI TNV TTPAYPATOTTOINCT £VOOPAERIag BpouoAucng.

Figure |. Flow diagram for thrombolysis or thrombectomy inpatients treated with Dabigatran

No Arterial occlusion accessible by
mechanical thrombectomy in CTA?
Within 4.5 hours after onset ?
Yes
Last intake of
Yes Dabigatran not
known
Within 6 hours after
aPTT/ATT/TT Oures
Dabigatran <24
hours
Yes No
Yes No Yes
o
No attempt for Mechanical
IV rt-PA recanalization thrombectomy
aPPT, & partial w time. CTA, wed grap grography. dTT, dduted Mrombsn time. 1V intravenous.
r-PA recombman tesus pasmnogen ach vae

Andexanet-alpha
To andexanet alfa cival éva avtidoTo yia Toug avaoToAgi¢ Tou Xa. Eival TTapdywyo Tou ava-

OuVvOUOOHEVOU TTapdyovTa Xa To oTToio Oev dIaTNPEi TO KATAAUTIKO KEVTPO TOU QUOIKOU Xa
KABwWG Kal TNV IKAVOTNTA VO OCUVOEETAI OTNV KUTTOPIKA MEUPBPAVN.

Factar Xa

- nhibitors

rfﬁ _r— T—‘j'\.-.:. "J‘..- gl
s w0
de m'a(vj % r‘%ﬂ?

.""I : .-:;'-I" v Factst Xa

Andexaret alcha 2 F"t}hnm

[T e

To andexanet alfa avacTtpépel Tnv avti-Xa dpdon Twv Auecwy avaoToAéEwV rivaroxaban, apix-
aban, betrixaban and edoxaban, kaBwg¢ Kal Twv £EuPEcWV avacToAéwyv Tou FXa 1Tou dpouv
dlapéoou NG avTiBpouRivng Il MeAetriBnke oTig peAéTeg ANNEXA O1T0U avEOTpEWE ypriyopa
Kal oXedOV TTANPWG TNV avTITINKTIKA dpdcn Twv Xa inhibitors.
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End of
bolus

250+ ~@- Placebo (N=9)

- Andexanet (N=24)
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Anti-Factor Xa Activity (ng/ml)
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Hours since Bolus

Aripazine
H aripazine cuvdéetal un ouOIOTTOAIKA e OEOUOUG UdPOYOVOU Kal IOVTIKEG AAANAETTIOPAOCEIG
pe 0Aa Ta NOACSs, kabwg kai pye Tnv nrrapivn kai 1ig LMWH.

Apixaban ,.‘".,
Argatrohan @ .( ;'. .
i R Edoxaban

g S t W 1y Dabigatran
o L S P Dabigatran Cdexaban  Mivaroxaban
] L] - Dabigatran Apixahan
Rivaroxaban Rivaroxaban  Argatroban xatan
Ciraparanag (FERI77) UFH UFHAMWH  UFHAMWH  LIFI K AW Fooxakan
Fondaparnux Faondaparnus [ondap. 1« Apixaban
LMWH

Computer-aided energy minimization medaing
Fondaparinux predicts B non-covalent binding sites on
ciraparantag far NOACs or heparins

Me auTo Tov TPATTO, avaoTpPEPE TaXUTATA TNV OPACT) TOUG.

50+ PER977 ~——+—— 60 mg edoxaban
administered
— @ — Pooled placebo
'§ 25 mg PER977
E ~ -#— - 100 mg PER977
] == &=~ 300 mg PER977
% *P<0.05 vs. placebo
o
£ E - &
Fis N
| §
&8 i
o ~
= . ~
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” - — N e g e e -
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Hours after Edoxaban Administration
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I ulEPlN. H XPHZH TON ®APMAKON T1A THN NIPOAHWH KAI BEPAMEIA TN  EAAHNIKH ETAIPEIA {w
ABHPOIKAHPOIHE e

2uvoyidovTag, Ta TEAeUTaia XpOVIa UTTAPXEI ONUAVTIKA EPEUVNTIKA dpacTNPIOTNTA OTOV TOMEQ
TWV avTIOOTWY TWV AVTITTNKTIKWY Kal Adn éva okeUaoua UTTApxEl O106€01U0 OTA VOOOKOEIQ.
AuTA Ta avTidOTA PTTOPOUV Va gival XPAOIUA OTNV PEICOVWY QINOPPAYIWY A IOXAIMIKWY EYKE-
QAANIKWYV ETTEICODIWY O€ A0OEVEIG UTTO AVTITINKTIKY Qywyn.

Alpoppayia katda tn xprion (N)OAC

Npoabiopiopog TeAeuraiag Aqyne (N)OAC
Ay Setyparog aiparog yua perpron kpeanivivis (kaBapon), apoopaipivig, Asukwy aipoopapiwy
Apgoog npocbiopopdc mapayovrwv milng

* KaBuotépnon f pn Ynoompikmikd pETpa: Xopriynor: '
XOPTynon NG ENOPEVNS « Miavixi} oupmieon ‘ PCC.SO U/kg, karomy
boang + EvBookomiki) aipdoTaocn ot mepinTwon g::?ui%;; kg av

YAOTPEVTEPIKIG aupoppayiag

. [nuv:(i:rluur] « Xeipoupyiks awpdoTaon + rFVIIA, 90mg/kg
ouYXOPOUREVIS aywys I | AvanAfipwon uypiv (kpuotakhoeidi 4 | (MPOZOXH: kavéva
(mBavug al.!&xyn Tov - koAMNoEISH) av XpEInoTEl) B Bebopévo yia emmAéoy
apoppayiké ivbuvo) « dpiéoko kateyuypévo mAdopa bipeAog!)

« Metdyyion aiponeraliwy (av o apiBpdg *Na “'-'_’eWE[i nou
TouC Eival s60x10/L) Aappavouv
Na AaBryarpéve: Aa

- ; idarucizumab 5 g E.p.
« Mlatfjpron enapkoig biodpnang

» Evbexopéviwg aipoxabapon

« Evbexopévig idarucizumab 5¢ £,

» (AipodinBnon e evepyd avBpaka;)
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2xe0100MOG Kal 0pyAvVWOoN KAIVIKWV SOKIMWV

N. Nikag
larpikdg AisuBuvrric Boehringer Ingelheim
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IXESLOOUOC & OPYAVWON KAWVIKWV SOKLUWV
X Hos Py n b AfAwon alykpouong oupdepbVTLV

O Nikog Nikag eivat epyaldpevog tng Boehringer Ingelheim
Nixog Nikag
latpikoe AlevBuverg
Boehringer Ingelheim
30 louviov 2017

Atlévia I{Lm z Ti ovopaZoupe KAwIKN peléTn; I'“"'"‘
IXOAEID IXOAEID
* Opopoi & ohiyn l!l‘toplﬂ---- ) " . KaBe épeuva nou diefiyeral atov Me dAha Adyia...
o ExeSiaopég KAWKmY pEAETOV C'.I n Ical GvBpwno n onoia anofhéne
— 0 alyopibpog... Tria ls +  otnv avakdudn q H ougtnpan npoondBea va
— Tuyaiomo |.l£'.\l'£ mm enaAnBeuon Twv kKAwikwy, anaviioouje os éva KOPLO Kal
ux n < A . dapparoloywav ffkat dAhwy Mo Seutepedovra epwripara:
— Meléteg napatipnong ' PD Spaoewy
— H GUGTHHOTIK AVOOKOTRON KAL PETH- »  #&/xai otov evromiopd Tuxév * Mowelvain mm
avévon AE ¢ appdrou A;
. e e N * Mouw elva n Spagrkérnra tou
- oo v ki e it vt
-0 I(Al\fll‘ég [IE?Cé‘I.‘EI; Tov 21° auiva GAPHAKEUTIKWY TPOLOVTWV * Hummo :mnb Iu?“m
* Opydvwon KWKV HEReT@V e aTéyo Ty tekynpiwon tng ml,; VB Slownn A s
— MNwg opyavivoupe pia PEAETN oTO KEVIPO pag aoddetag f/kat g
wnOE 3 tipsa. QMOTEAECHATIKGTNTAS TOUC.
SOX AWTI/RS292, 1973, 31/12/2003 :mm‘mﬂ:mm Evtpyrin, ADME » ahsomtion, diitriution, mefabodism and
' 0 Medical Research Council, Streptomycin treatment of I'
In EPWTnUﬂ I!E.’.l!'.! pulmonary tuberculosis: a MRC investigation. ﬁ.l!'.%

BM] 1948; 2; 769-82.
Mote SnpoolelTtnKE N TPWTN TUXOLOTOINUEVH HEAETN;

1. 1974
2, 1948
Austin Bradhord Wil (1897.1991) Ronald Aylmer Fisher (1890-1962)
3. 1897 Tame 11.—A of Kadiological Appearance ai Six Manths as
C 1 with Ap on A
4 1795 Radiclogical Group Control Group
' Considzrablz improvement .. 28 s 4 o
Moderate or slight improvement 10 155 ] 8%
No material wr . 2 % 3
Moderate or slight deterioration 3 12 o3
Consideral . L] e L] 1%
Deaths .. v . . 4 ™ 4 i
Total T TR 52 1oe
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H «npoiotopukr» mepiodog yia Tig KAWIKES PeAETEG 0 0
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_ ‘YQ "ZUAANYN" g 18ag — S6unon g epwtnong/undBeong

To yapakmnpLotkd T "kodrg"
epeuvnTknc béag [FINER]

* Edukrr (Feasible)

* EvBadépouoa (Interesting)
* Mpwrdtunn (Novel)

* HBuwr (Ethical)

+ Inuavrikr (Relevant)

(1718-1794)

Aosvooch 5. Cummings. & Wilkis. Oct 2000

Mg va oxedidow tn pelétn pou; l 1 ',-],er,,gy,g 2n epwrnon l',-],er,,g;,g

Mowa eivaw n npwtn anddaocn nou npénel va Adfoupe
otav oxebialoupe pia peétn;

1. Av Ba sival tuyatonotnpévn i 6L

2. Av0a eivan mpoonTiki 1 avadpoptkn

[3. Av Oa eival mapeppartikr 1) Oxt ]

4. AvOa givar KAk 1 TpoKAWVIKN

B Vol 317 31 October 1958, 1136-1239

Tuyaworoinon lgerlmg
* Tuyouomoinon = H Swdwkacia .
koraraéne Ttwv aoBevav  piag
uelétng oe opddeg Bepanelag f —
AEYYOU, XPNOLUOMOLGVTAG TOV e
napdyovra TUXN CTOV OPLOUO TWV M
opdduwv, pe okond tn pelwon tov

guotnuatikou oddAuarog (bias)

* Opaba eléyyov = H opdda twv
aoBevuv n ornola fy Sev Aappavel
Bepanela | AapPavel ewovikd
dbdppako (placebo), 1| Aappavel

tnv kAaowk Bepaneia.
Inn - - BIU 2002;324:1071
Grimes AD etol. The Lance, Vol 358:57-61, 2002 EEEAMS  Gosiory ot i v Trioks e
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0 TomoL tuyatomoupévwv peAetwy pe Baon 0
Placebo TudAog oxedlaouo l“"'"‘ , , ] BEPING
HAOG o) HOG L — $A6 oxedlacps IXOAEID
DAPUAKEVTIKD H Srabikaoia katd v
MAPACKEVAOWQ TO OMoio orola n andboon tng , .
Sev mepLéxel kavéva Bepanetag Swatnpeita TORCTENGUNTNG Avolktéc (open label)
Spaotikd ouoTaTike, elvan ayvwotn of éva ;ahsvxr':pwsq aEM
SpwG NAVOUOLSTURO e TO TEPLOOOTEPA PEPN HeAETEG
npog pehétn papparo. (epeuvnréc, aoBeveic) piag T
widc Sokyc. (TEM) TudAés (blind) TEM

Wosary, Cinical Triak W Tricls, ., 32-32.

3n epwnon

‘Eotw 6T £xoupe va ouykpivoupe SUo Bepameiec:

Mova-tudAec Aumhd-tudAég
(single-blind) TEM (double-blind) TEM

Ann Roven ten guide

lgfu';!!'.! O oxedloopog pe Suthd elkoviko ddappako lgfu';!!'.!
[dummy]

0L aoBeveic Ba AdBouv Bepanceia S0o dopég tnv npépa we ££ig:

Oepaneio A X2 Oepomeia B . X1 Mpwi Bpaisu
Opdbo A
N Ba emitiyoupe Tov TUdAS oxedLaopns; Placebo
oo pem
[ 1. OaXpPNoLHONOLGoOUpE SUTAS ElKoVIKG $éppako Ocpantia B
2. Asv pmopoUpe voL TO METUYOUKE YE Kavévay Tpomo
3. @anpotuiooupe éppean olyKpLon TWY Gappdkwy Opado B -
. . . A . Placebo
4. Oa alAdfoupe tn poppakotexviki popdr Tou evog and ta Slo a::; e
Bepanela A
4n epwtnon lgf.'.!!'.% Tuxauonoinon & tvpAdg oxedLoopog lgf.'.!!'.%
MNow D’UG‘FI]}ICI‘II.K& a¢dl|.|u1:a (biases) I'lEplOpi:El. n *IYETHMATIKO EDAAMA ETHN ENIAOTH BEPANEIAZ
mxﬂmﬂolﬂon; (selection
*EMIAPATH IYTXYTIKON NAPATONTON (confounding
bias)
1. Emoyig @spanciag
Npwv & kard my eioodo tou aoBevolc otn pekém
2. AfloAdynong twv ekpaoswv
Mevd mv eloobo Tou aoBevols atn pekétn
3. EniSpacng ouyxuTiKwv mapayévIwy Ko Xprions o
emunpdoBetwv Bepansiwy *IYETHMATIKO EDAAMA ITHN AZIONOTHEH THE
EKBAIHI (observer, information or ascertainment

. Emloyiig Bspaneiag kot enibpaong suyyutkwy

TopayovIwy

*IYZITHMATIKO EQAAMA ZTH XPHIH ENINPOZOETAN
OEPANEION, XEIPIEMOY TON AZBENQON (co-

] TY@AOE IXEAIASMOX " bias)
intervention bias, management bias)

Iwin Chalmers, Douglas G. Altman. Ann Intern Med. 2002;136:254-258
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Baoikég oTpatnyikés oxediacpol TEM Ig;?.'.!!'.! 5n epwtnon Ig;?.'.!!'.!
__ Neplodog Bgpanelag
NapdMAnAe oudBEe — Oepanela A @éAete va aflohoyrioete v enidpaon evog umoAutSatpkol Kot
(Parallel groups) Oepancla B £vég avtwneptacikol mapdyovta otnv KA voonpétnta kat
Opdba B Bvnoyémra oe acBeveis uPnhol kivsivou. Mwe Ba oxedidoete
R — ™ perétn oag;
. Bepantiag 1 _ _ Bepantiag 2 N
Traupwés OXEBIOONOS  OpasaA . Opandiah _ x  Oaal 1. TuXouomoupévn, avoIKTH, RApGAANAWY opdswy
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a first-line treatment of glycaemic la
control in patients with diabetes
and HF, unless contra-indicated.
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Thiazolidinediones (glitazones) are
not recommended in patients with
HF, as they increase the risk of HF
worsening and HF hospitalization.
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Abstract

Glucagon like peptide-1 (GLP-1) analogs or GLP-1 receptor agonists (GLP-1 RAs) are an
important asset of our type 2 diabetes mellitus (type 2 DM) treatment armamentarium. In-
cretin failure is an important etiopathogenetic feature of type 2 DM and if reversed, a part of
the lost glucose control is regained. GLP-1 analogs are injectable peptides that resemble
the structure and function of endogenous incretin GLP-1, but are not deactivated by the ubig-
uitous enzyme dipeptyl peptidase-4 (DPP-4). As a result they have a prolonged half-life.
Based upon their ability to activate GLP-1 receptor, GLP-1 analogs are classified as short
acting (twice daily exenatide and once daily lixisenatide), and long acting (daily liraglutide
and weekly formulations of exenatide extended release, dulaglutide and albiglutide).
Semaglutide, another long acting GLP-1 analog, has recently been submitted for approval
by FDA and EMA. Although all GLP-1 RAs reduce hemoglobin A1C (HbA1C), there are
unique features and fundamental differences between the GLP-1 analog family which have
to do with fasting and postprandial hyperglycemia reduction, weight loss potency, cardiovas-
cular protection efficacy, and different adverse events profile.

Key words: GLP-1 analogs, GLP-1 Receptor Agonists, Type 2 Diabetes Mellitus, Incretin
therapies, dipeptyl peptidase-4, exenatide, exenatide extended release, lixisenatide, liraglu-
tide, dulaglutide, albiglutide, semaglutide, HbA1C, fasting blood glucose, postprandial hy-
perglycemia, weight loss, cardiovascular protection, adverse events

KAINIKH ®PAPMAKOAOTIA TON ANAAOIQN TOY GLP-1

MepiAnyn

Ta avaloya Tou GLP-1 (Trpocopoidlov TremrTidlo TnG YAukayovng) i aywvioTég Tou GLP-1
UTTOBOXEQ ATTOTEAOUV €va ONUAVTIKO OTOIXEIO TNG PAPPOAKEUTIKNAG QAPETPAS VIO TNV AVTIUE-
TWTTION TOU OOKXaPWdOoUG dIapnTn TUTTOU 2. H aVETTAPKEIO TOU CUCTHHATOG TWV IVKPETIVWOV
gival évag atrd Toug BaciKoUg TTABOYEVETIKOUG UNXAVIOCHOUG TNG VOOOU Kal EQOCOV avaoTpa-
@ei, éva onuavTikO YEPOG TOU ATTOAECOEVTOG YAUXAIUIKOU €AEYXOU UTTOPET va avakTnBei. Ta
avaAoya Tou GLP-1 gival evéoiuya TTeTTTidIa Ta oTT0ia £X0UV TTapouoIa dour Kal Asitoupyia ue
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10 evdoyeveég GLP-1 -opudvn TOUu CUCTHPATOG TWV IVKPETIVWV- UE TN ONUAVTIKA dlogopd NG
AVOEKTIKOTNTAG TOUG TNV KATaBoAIKA dpdon Tou ev{UuouU JITTETTTUAIKN TTETITIdAoN 4 (DPP-
4). Katd ouvétreia Ta avaioya tou GLP-1 €xouv dieupupévo xpdévo nuidwnig. Me Baon tn du-
vaTtoTnTa va evepyotrolouv tov GLP-1 utrodoxéa ptmopoulv va KatnyoploTroinfouv wg
Bpaxeiag dpdong (e¢evaTion dIg NuePNTiIWG Kal AIgiIoevaTion Atrag NUEPNTIWG) Kal JOKPAG
dpaong (AipayAouTidn atag NuePNOiwg KaBwg Kal Ta eBdouadiaia okeudouaTa TNG £€evaTiong
Bpadeiag atrodéopeuong, TNG doUAayAouTidNG Kal TNG aAPTTIYAOUTIONG). H ogpayAouTidn, £va
aKOun gpdopadiaio pakpdg dpdong avaloyo Tou GLP-1 €xel Trpdo@ata uttoBAnBEi yia €y-
kpion atréd Tov FDA kai Tov EMA. MNapdAo 1Tou n oikoyévela Twv avaioywyv Tou GLP-1 1Tepi-
AOUBAVEl @APPOKO TTOU MEIWVOUV ATTOTEAEOUATIKG TN YAUKOCUAIwWHEVN alIgoo@aipivn
(HbA1C), uttdpxouv povadikd oToixeia Kal BepeANIWDEIG DIOPOPES HETAEU TOUG Ol OTTOIEG TA
KaBioTouv povadikd. MNapadeiypata ammoTteAouv n heiwon TG YAUKONG vNOTEIaG, 0 EAEYXOG
TNG METAYEUPATIKAG UTTEPYAUKQIMIAG, N atTwAEIa BAPOUG, N KapdiayyeIaKr TTPO0TACIA KAl TO
TTPOPIA AVETTIBUUNTWY EVEPYEIWV.

Introduction

Diabetes mellitus (DM) refers to a group of metabolic disorders which all have in common
the phenotype of hyperglycemia [1]. As far as the adult population is concerned, diabetes
represents an increasing worldwide health burden as its global prevalence (age standardized)
has almost doubled since 1980 to reach nowadays an 8.5% of the world population. Epi-
demiologic estimates and projections predict that the incidence of the disease will continue
to rise. Back in 2013, 382 million people had diabetes. In 2035 this number is expected to
reach 592 million [2,3].

DM is associated with multiple chronic complications which account for the most of morbidity
and mortality [2-4]. Those can be categorized as vascular and non-vascular. Vascular com-
plications can be further separated into microvascular (diabetic nephropathy, neuropathy,
and retinopathy) and macrovascular (coronary artery disease, peripheral arterial disease,
and stroke) [4]. The increased morbidity and mortality together with the increased financial
costs, underscore DM as an important public health condition [2,4,5].

Classification of DM should be based upon the pathophysiologic processes that lead to glu-
cose homeostasis dysregulation [1]. There are plenty of DM types that can lead to loss of
glucoregulation, and examples are gestational diabetes mellitus (GDM), specific forms of di-
abetes with distinct etiology, such as monogenic diabetes syndromes, diseases of the ex-
ocrine pancreas, and drug-induced diabetes. However, the vast majority of cases have to
do with only two types of disease: Type 1 and Type 2 DM [1]. Type 1 DM is characterized by
absolute insulin deficiency due to pancreatic beta cell destruction [1]. Type 2 DM which is by
far the most prevalent form of the disease (~90-95%) [1] is marked by insulin resistance and
progressive disruption of beta cell function, which ultimately leads to beta cell failure [6,7].
It is important to address some important aspects of type 2 DM pathogenesis. Insulin resist-
ance decreases glucose uptake and utilization by peripheral insulin sensitive tissues and in-
creases hepatic glucose production (because insulin is unable to suppress gluconeogenesis)
[8,9]. Also, insulin resistance leads to hepatic VLDL overproduction [10]. Patients become
hyperinsulinemic as their pancreas tries to overcome insulin resistance [8], and in the pres-
ence of beta cell function deterioration there is a progressive secretory defect. Beta cell loss
is a final common pathway in type 2 DM as eventually beta cell mass decreases [6,7]. An-
other component of type 2 DM pathogenesis is the dysregulation of the incretin system, and
particularly incretin failure. The understanding of incretin hormone physiology and their role
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in type 2 DM pathogenesis, gave rise to two unique treatment approaches: the glucagon like
peptide 1 (GLP-1) analogs, which are also called glucagon like one receptor agonists (GLP-
1 RAs) and the dipeptyl peptidase 4 (DPP-4) inhibitors [11].

GLP-1 Analogs mechanism of action

The term incretin comes from Intestine seCRETIlion INsulin and was used for the first time
by La Barre in 1932 [12]. The incretin phenomenon outlines that insulin secretion is greater
following an oral ingestion of glucose than an intravenous one. Incretins are gut peptides
that are secreted in a nutrient or glucose dependent manner and are responsible for glucose
dependent insulin production [11,13]. Strikingly, 50-70% of the total insulin secretion after an
oral glucose challenge can be attributed to incretin action [11]. The most important parts of
the incretin system are glucagon like peptide-1 (GLP-1) and glucose dependent insulinotropic
polypeptide (GIP). It has been shown that in type 2 DM the incretin effect is reduced. There-
fore, if the incretin system could be potentiated, a part of the lost glucose homeostasis could
be regained. This could be achieved by manipulating only the GLP-1 part of the system, as
type 2 DM patients are unresponsive to GIP increase. Indeed, only GLP-1 and not GIP can
increase insulin and depress glucagon in those patients [14]. After the same mixed meal
challenge, type 2 DM patients secrete less amounts of GLP-1 compared with non-diabetic
controls [15], but insulin response to GLP-1 infusion is preserved up to a 74% [14].

There are also some other fundamental features of the incretin system that are essential for
its further understanding and integration. Proglucagon gene is expressed in alpha pancreatic
cells, intestinal L neuroendocrine cells and neurons in caudal brainstem and hypothalamus.
Asingle mRNA is produced, which is then translated into a 180-amino acid precursor protein.
That precursor protein is then processed and multiple peptides are produced. It is the different
tissue specific post-translational processing of that precursor protein that is responsible for
the different peptides created. Inside central nervous system cells and in the intestinal neu-
roendocrine L cells, GLP-1 is one of these final peptides [16]. In L cells, proglucagon is
processed to glicentin, oxymodulin, GLP-1 and GLP-2 via a procedure that requires prohor-
moneconvertase 1 [13].

Neuroendocrine L cells exist in the distal small bowel and colon and secrete GLP-1 after a
meal ingestion, particularly if the meal is rich in carbohydrates and fat. GLP-1 can be released
after a mixed meal or after individual nutrient ingestion, such as glucose or other sugars,
fatty acids, essential amino acids or dietary fiber [13,16,17]. Its secretion follows a biphasic
pattern of an early phase (10-15 min) and a late phase (30-60 min) [18]. GLP-1 is present in
various forms. GLP-1 [1-37] and GLP-1 [1-36 amide] are thought to be devoid of biological
activity, whereas GLP-1 [7-37] and GLP-1 [7-36 amide] are the two bioactive forms of the
peptide with similar insulinotropic activity [19]. The most abundant form is GLP-1 [7-36 amide]
[20]. Bioactive GLP-1 peptides have a very short half-life (less than 2 minutes). This is be-
cause both GLP-1 [7-37] and GLP-1 [7-36 amide] are rapidly deactivated after their secretion
by the enzyme dipeptyl peptidase-4 (DPP-4) [21]. Peptides that have an alanine or proline
in the second site of their polypeptide chain are excellent substrates for the serine protease
DPP-4, which cleaves off the first two amino acids of their polypeptide chain, thus inactivating
them. The second residue of both GLP-1 [7-37] and GLP-1 [7-36 amide] is an alanine, so
DPP-4 converts them to the inactive GLP-1 [9-37] and GLP-1 [9-36 amide] forms [22,23].
DPP-4 is an ubiquitous enzyme expressed in many tissues and cell types, either as a mem-
brane bound protein form (such as the kidney, lung, adrenal gland, liver, intestine, spleen,
testis, pancreas, the central nervous system [CNS], the surface of lymphocytes and
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macrophages and the endothelial lining of blood vessels) or as a soluble circulating form
[16].

As was mentioned, there are two main pharmacologic strategies by which we can manipulate
the incretin system in type 2 DM: 1. DPP-4 inhibitors (e.g., sitagliptin, vildagliptin, saxagliptin,
alogliptin), which inhibit the deactivation of endogenous incretin hormones and 2. GLP-1
analogs, which are injectable peptides that resemble the structure and function of endoge-
nous GLP-1, but are DPP-4 resistant, and consequently have a greater half-life [23,24]. In
1992, exendin-4 (Ex4), a peptide with significant amino-terminal homology to native GLP-1,
was extracted from the venom of gila monster (Heloderma suspectum). Glycine and not ala-
nine is the second residue of Ex4 and therefore that peptide is DPP-4 resistant and subse-
quently has a greater half-life of approximately 2 to 3 h. The first GLP-1 analog that went live
was exenatide, a recombinant version of Ex4 and since then a whole new drug family has
been evolving. Up to date there are 6 formulations approved for subcutaneous injections in
USA and Europe. Based on their ability to activate GLP-1 receptor, they fall into two classes:
1. Short acting GLP-1 analogs which are twice daily exenatide and once daily lixisenatide
and 2. Long acting GLP-1 analogs which are daily liraglutide and once weekly formulations
of exenatide extended release, albiglutide and dulaglutide [25]. Semaglutide is another once
weekly, long acting GLP-1 analog that was submitted for approval by FDA and EMA in De-
cember 5, 2016 [26].

One common feature of all GLP-1 analogs is their structural similarity to endogenous GLP-
1 and their resistance to DPP-4 cleavage that leads to longer half-lives than native GLP-1
[27]. GLP-1 analogs just like native GLP-1 exert their actions via the GLP-1 receptor which
is a 7 transmembrane (7 TM) spanning G-protein coupled receptor [28]. Interestingly enough,
there are some additional indirect actions by CNS signaling pathway activation [13,29]. GLP-
1 receptor is found in multiple sites and systems. Its concentration is high on the beta cell
but it is also present on alpha and delta cells as well as the heart, kidney, central and periph-
eral nervous system, liver and gastrointestinal tract [13].

In the pancreas, GLP-1 receptor agonists act on their beta cell receptor and induce glucose-
dependent insulin secretion and glucose-dependent insulin biosynthesis [30]. That way they
preserve beta cell insulin stores [31]. In addition, they increase beta cell proliferation and re-
duce apoptosis, thereby protecting beta cell mass [32]. Furthermore, direct binding on delta
cell receptor increases somatostatin secretion [33]. On the contrary, glucagon secretion by
alpha cells is reduced, but the mechanism of this action is less clear and may involve direct
GLP-1 receptor activation and/or insulin or somatostatin secretion increase [16]. Because
insulin secretion is glucose-dependent and glucagon inhibition occurs mostly in hyper-
glycemic states, hypoglycemia is minimized [34].

GLP-1 receptor stimulation in CNS, peripheral nervous system (PNS) and gastrointestinal
system result in slowed gastric emptying, reduced intestinal motility, decreased post-prandial
glucose levels, weight loss and increased satiety [34, 16]. As far as the cardiovascular system
is concerned GLP-1 RAs lower blood pressure and increase mildly the heart rate. This in-
crease is of unknown clinical relevance [34]. Preclinical studies have shown that GLP-1 RAs
exert anti-inflammatory actions in the cardiovascular system, protect from ischemic cardiac
injury, reduce intestinal chylomicron production, inhibit platelet aggregation and thrombus
formation, improve endothelial function, increase cardiac ejection fraction in diverse models
of ventricular dysfunction and heart failure and improve blood flow [35]. Clinical trial data
showed that liraglutide reduces major CV events, specifically first occurrence of cardiovas-
cular death, non-fatal myocardial infarction, or non-fatal stroke, as well as cardiovascular
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mortality and all-cause mortality in high-risk patients [36]. Moreover, recent clinical trial data
demonstrated that semaglutide lowers the rate of primary composite endpoint of cardiovas-
cular death, nonfatal myocardial infarction and nonfatal stroke but not cardiovascular death
rates compared with placebo [37].

GLP-1 RAs place in the treatment of type 2 DM

Metformin, if not contraindicated and if tolerated is the preferred initial agent for treatment of
type 2 DM. However, if HbA1C 210%, and/or blood glucose = 300 mg/dL, and/or the patient
is symptomatic, initiating combination injectable insulin therapy should be considered [38]. If
HbA1C 29%, initiation of dual combination therapy should be considered [38]. In those pa-
tients, initial metformin-based combination therapy at diagnosis may help achieve HbA1C
targets more rapidly. In patients where metformin monotherapy has been initiated and the
HbA1C goal is not achieved after 3 months, the addition of a second agent should be con-
sidered. GLP-1 analogs are an option here together with sulfonylureas, thiazolinediones,
sodium-glucose transporter inhibitors type 2 (SGLT-2), DPP-4 inhibitors and basal insulin. If
after 3 months the HbA1C target is still unachieved, a third agent should be added. Again, if
after 3 months of triple therapy the HbA1C is still not at goal, combination injectable therapy
should be initiated. Combination injectable therapy refers to basal insulin administration to-
gether with prandial insulin or GLP-1 RAs, or premixed insulin twice daily (before breakfast
and supper) [38]. Patients whose diabetes is still uncontrolled despite treatment with basal
insulin and one or more oral agents, including metformin, should be treated with the addition
of a GLP-1 RA or prandial insulin [39]. It is suggested that liraglutide could be used in pref-
erence in patients with established atherosclerotic CV disease because it has been shown
to reduce cardiovascular and all-cause mortality [38]. Also, GLP-1 RAs can be used as first-
line monotherapy in patients who are unable to take or tolerate metformin [38]. GLP-1 RAs
can be used alone or in various combinations that include metformin, sulfonylureas, thiazo-
linediones, basal insulin (exenatide twice daily, liraglutide or albiglutide), SGLT-2 inhibitors,
or prandial insulin (dulaglutide only), but they cannot be used with DPP-4 inhibitors [34].

As far as the combination of basal insulin with GLP-1 RAs is concerned, a recent meta-analy-
sis of 26 RCTs has shown that there is no significant advantage on glycemic control (HbA1C
reduction from baseline and percentage of patients at HbA1C target <7%), when the combi-
nation of GLP-1 RAs and basal insulin was compared with basal-plus (2 comparisons,
HbA1C decrease in favor of combination therapy = -0.2%, p = 0.057), or basal-bolus insulin
regiments (7 comparisons, HbA1C decrease = -0.08%, p = 0.171) [40]. Hence, insulin com-
bination therapy is non inferior to basal insulin plus GLP-1 analog. The combination of basal
insulin and GLP-1 RAs has the benefit of greater weight loss and decreased occurrence of
hypoglycemia [40]. When in the same study, subgroup analysis was performed, comparing
combinations of basal insulin plus short- or long-acting GLP-1 RAs, short-acting agonists re-
duced HbA1C by 0.32% and long-acting agonists by 0.60%, compared with respective con-
trol subjects, which is in agreement with their overall impact on HbA1C [40]. However, the
final accomplished HbA1C levels after short- or long-acting GLP-1RAs as groups were quite
similar (7.0 vs. 6.9% respectively), as HbA1C decrease during treatment is determined by
many variables such as baseline HbA1C levels, study design, etc. Furthermore, titrable fixed
ratio combinations (IDegLira and |IGlarLixi) are available and are found to be superior in
HbA1C lowering (0.56% more) when compared with other therapies, mainly insulin uptitra-
tions [40]. IDegLira reduced HbA1C by 0.68% and IglarLixi by 0.44% when compared to con-
trols. Again, the final HbA1C levels accomplished were the same (6.5%) with both fixed ratio
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combinations. Up to now, there is no study available comparing fixed ratio combination ther-
apies with intensified insulin regimens, either basal-bolus or basal-plus [40]. So as to diminish
the possibility of hypoglycemia, it is proposed that patients who are treated with a stable in-
sulin dose and their HbA1C is £8.0% should have their basal dose decreased by 20% when
a GLP-1 RAregimen is added on their therapeutic scheme. If HbA1C is >8.0% a GLP-1 RA
can be added without that dose reduction [41,42].

All of GLP-1 RAs provide improved glycemic control, reduce HbA1C, basal and postprandial
hyperglycemia, with the added benefit of weight loss and minimized risk of hypoglycemia.
HbA1C levels are influenced by both basal and prandial constituents of hyperglycemia. As a
generality, GLP-1 RAs decrease HbA1C by approximately 1% (0.3-1.3%), fasting plasma
glucose by 3.6-37.8 mg/dL, and postprandial hyperglycemia by 32.4-111.6 mg/dL [43,44].
Long-acting agonists reduce HbA1C and basal hyperglycemia more than short-acting ago-
nists, while short-acting analogs are superior in reducing postprandial hyperglycemia when
administered directly after a meal [43].

Clinical effects and pharmacokinetic/pharmacodynamic differences of GLP-1 RAs
The different effects of GLP-1 RAs have been analyzed in phase lll clinical studies such as
AMIGO (exenatide), DURATION (exenatide-LAR), Get Goal (lixisenatide), LEAD (liraglutide),
HARMONY (albiglutide), AWARD (dulaglutide), and SUSTAIN (semaglutide).

Exenatide

Exenatide, a short-acting GLP-1 analog, is the recombinant form of exendin-4 (Ex4), a pep-
tide with significant amino-terminal homology to native GLP-1, which was isolated from the
venom of gila monster (Heloderma suspectum) [45]. Exenatide is a 39-amino acid peptide
amide with a glycine instead of alanine in the second position of its polypeptide chain. As a
consequence exenatide is DPP-4 resistant and has a greater half-life of 2.4h [23,46]. Exe-
natide is available for subcutaneus injections as Byetta (5-10 pg twice daily), and Bydureon
(2.0 mg once weekly) [23].

Short-acting, twice daily, 5-10 ug exenatide, reduced HbA1C, fasting plasma glucose (FPG)
and body weight in three 30-week AMIGO trials (AC2993 Diabetes Management for Improv-
ing Glucose Outcomes). Those studies evaluated the ability of short-acting exenatide to im-
prove glycemic control in patients with type 2 DM failing maximally effective doses of
sulfonylureas, or metformin, or those who were unable to establish euglycemia after met-
formin-sulfonylurea combination therapy [47-49]. In those 3 double-blind, placebo-controlled
trials, the net weight reduction ranged from 0.9 kg to 2.8 kg after 30 weeks [50]. In clinical
trials ranging in duration from 16 to 30 weeks, twice-daily exenatide 5 or 10 ug given as
monotherapy was associated with HbA1C reductions between 0.4 to 1.5% from baseline,
and with reductions in fasting plasma glucose ranging from 7 mg/dL to 18.7 mg/dL [50]. Hy-
poglycemia was more frequent (19-36%) in studies where sulfonylurea was used as com-
pared with only metformin (5%) [47-49].

Exenatide extended release (Bydureon, 2.0 mg once weekly) is constructed by means of
microsphere technology and particularly by exenatide fusion with poly(D,L-lactide-co-glycolic
acid). That way absorption from the injection site is slowed down [51]. The DURATION (Di-
abetes Therapy Utilization: Researching Weight and Other Factors Through Intervention With
Exenatide Once Weekly) clinical trial, depicted that exenatide extended release, either as
monotherapy, or as part of combination therapy over treatment durations of 24 to 30 weeks,
improved glycemic control, reduced body weight and improved moderately systolic blood
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pressure [34]. The DURATION-1 study, directly compared the weekly long acting formulation
(2 mg) to short acting twice daily exenatide (10 ug). At enroliment, patients were naive to
drug therapy, or on one or more oral antidiabetic agents. At 30 weeks, the weekly formulation
was superior in HbA1C lowering than twice daily formulation (-1.9 [SE 0.1%] vs -1.5[0.1%],
95% CI-0.54% to -0.12%; p = 0.0023). Weekly exenatide was also superior in lowering fast-
ing plasma glucose. On the other hand, twice daily exenatide reduced more the postprandial
glucose values. Also, a significantly greater proportion of patients treated with once weekly
versus twice daily formulation achieved target HbA1C levels of 7.0% or less (77% vs 61%,
p = 0.0039). Weight decreased similarly with reductions of 4.0 and 3.8 kg for weekly and
twice daily exenatide, respectively. At week 30, weight loss from baseline was 3.6% with ex-
enatide once a week, and 3.7% with treatment twice a day (p>0.05). Furthermore, weekly
exenatide was superior in reducing total and low-density lipoprotein (LDL)-cholesterol from
baseline, triglycerides were reduced with both treatment formulations (-15% for once a week
and -11% for twice a day), and both treatments similarly and significantly improved systolic
and diastolic blood pressures.

The most common reported adverse effects were nausea and vomiting. Weekly exenatide
caused less nausea (26.4%) and less vomiting (10.8%) than twice daily formulation (34.5%
nausea and 18.6% vomiting). Weekly exenatide, on the other hand, caused more injection
site pruritus (17.6%), than twice daily injections (1.4%). For both regiments there were no
major hypoglycemia episodes reported, only minor ones, mostly in patients with concomitant
sulfonylurea use [52].

Liraglutide

Liraglutide is available as Victoza (1.2 to 1.8 mg subcutaneous injections daily) for the treat-
ment of type 2 DM, and Saxenda (up to 3.0 mg daily) as a therapy for overweight and obese
patients, with or without type 2 DM. High-dose liraglutide is the only GLP-1 RA approved for
that use, and is available for patients with a body mass index (BMI) over 30 or 27 kg/m? with
comorbidities like hypertension, dyslipidemia, or type 2 DM [23]. Liraglutide was obtained by
using a GLP-1 [7-37] backbone where lysine 34 is replaced with arginine and a palmitoyl
(C16) fatty acid is added at position 26 using a glutamic acid spacer [53]. Pharmacokinetics
of liraglutide are suitable for once-daily administration. Liraglutide has a half-life of 13h, sig-
nificantly prolonged, and this is achieved by albumin binding in the circulation, aggregation
at the injection site, and reduced DPP-4 degradation [53].

The effects of liraglutide have been studied in the 6 phase Il LEAD (Liraglutide Effect and
Action in Diabetes) trials as part of monotherapy or in combination with other oral antidiabetic
agents. In these clinical trials it was shown that the maximum titrated dose of liraglutide (1.8
mg once daily), over 26 to 52 weeks, resulted in reductions from baseline in HbA1C, fasting
plasma glucose, weight and systolic blood pressure [34]. LEAD 6 trial, compared the efficacy
of 1.8 mg daily liraglutide with 10 pg twice daily exenatide in patients with inadequately con-
trolled type 2 DM after maximally tolerated doses of metformin, sulfonylurea, or both. Liraglu-
tide reduced mean HbA1C significantly more than did exenatide (-1.12% [SE 0,8] vs -0.79
[0,08]; estimated treatment difference -0.33; 95% CI -0.47 to -0.18; p<0.0001). Both drugs
reduced similarly body weight (liraglutide -3.24 kg vs exenatide -2.87 kg) [54]. Again, in the
DURATION 6 study, liraglutide was found to be superior in HbA1C lowering than weekly ex-
enatide (-1.48% compared with -1.28%, p = 0.0018), and more potent in inducing weight
loss (-3.57 compared with -2.68 kg, p = 0.0005) [55].

The SCALE trial, investigated the efficacy and safety of liraglutide vs placebo for weight man-
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agement in overweight or obese adults with type 2 DM. Among overweight and obese par-
ticipants with type 2 DM, use of subcutaneous liraglutide (3.0 mg daily), compared with
placebo, resulted in weight loss over 56 weeks. Lifestyle intervention was combined with
once daily liraglutide 3.0 mg (n = 412), liraglutide 1.8 mg (n = 204), or placebo (n = 211).
Achieved weight loss was 6.0% (6.4 kg) with liraglutide (3.0 mg dose), 4.7% (5.0 kg) with li-
raglutide (1.8 mg dose) and 2.0% (2.2 kg) with placebo [56]. A key clinical trial that studied
liraglutide (3 mg) in obese or overweight patients without type 2 DM is SCALE Obesity and
Pre-Diabetes trial. In this study, 3.0 mg of liraglutide, as an adjunct to diet and exercise, was
associated with reduced body weight and improved metabolic control. More precisely, weight
was decreased significantly: At week 56, patients in the liraglutide group had lost a mean of
8.417.3 kg of body weight, and those in the placebo group had lost a mean of 2.8+6.5 kg (a
difference of -5.6 kg; 95% confidence interval, -6.0 to -5.1; p<0.001, with last-observation-
carried-forward imputation). Furthermore, it was observed that in both normoglycemic and
pre-diabetic participants, oral glucose tolerance test (OGTT) results improved, the percent-
age of pre-diabetic patients at baseline was reduced by 70%, compared to 33% for placebo,
and the conversion to pre-diabetes also declined from 20.7% to 7.2% [57].

The LEADER trial (Liraglutide Effect and Action in Diabetes: Evaluation of Cardiovascular
Outcome Results), studied the cardiovascular safety of liraglutide. A total of 9340 patients
with type 2 DM and high cardiovascular risk (more than 50 years of age with known cardio-
vascular disease, chronic kidney disease, or chronic heart failure, or patients more than 60
years of age with cardiovascular risk factors), underwent randomization and were followed
for 3.8 years. The primary composite outcome (first occurrence of death from cardiovascular
causes, nonfatal myocardial infarction, or nonfatal stroke), occurred in significantly fewer pa-
tients in the liraglutide group (608/4668 [13.0%]) than in the placebo group (694/4672
[14.9%]) (hazard ratio, 0.87; 95% confidence interval [CI], 0.78 to 0.97; p<0.001 for noninfe-
riority; p=0.01 for superiority). Fewer patients died from cardiovascular causes in the liraglu-
tide group (219 patients [4.7%]) than in the placebo group (278 [6.0%]) (hazard ratio, 0.78;
95% Cl, 0.66 to 0.93; p=0.007). The rate of death from any cause was lower in the liraglutide
group (381 patients [8.2%]) than in the placebo group (447 [9.6%]) (hazard ratio, 0.85; 95%
Cl, 0.74 to 0.97; p=0.02). The rates of nonfatal myocardial infarction, nonfatal stroke, and
hospitalization for heart failure were non-significantly lower in the liraglutide group than in
the placebo group [36].

Albiglutide

Albiglutide, available in Europe as Eperzan and in USA as Tanzeum, is a long acting GLP-1
analog, for subcutaneous injection once weekly with a recommended dose of 30-50 mg [58].
Albiglutide is produced by recombinant DNA technology in the yeast species Saccharomyces
cerevisiae. Two sequential copies of modified human GLP-1 [7,36] are merged in sequence
with human albumin. The second alanine of those GLP-1 [7,36] peptides is substituted with
glycine, and, subsequently the second amino acid of albiglutide is glycine. As a consequence
albiglutide is DPP-4 resistant and has an increased half-life of 5 days. Albiglutide has been
studied in the HARMONY clinical trial program where it reduced HbA1C by 0.8-1.0%. It was
also associated with a significant reduction from baseline in fasting plasma glucose [58]. The
HARMONY 7 trial, a 32 week randomized open label trial compared albiglutide 50 mg weekly
to liraglutide 1.8 mg daily in patients with type 2 diabetes inadequately controlled on oral an-
tidiabetic drugs. Patients who were treated with liraglutide had greater reductions in HbA1C
than did those who received albiglutide, while gastrointestinal side effects were less in the
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albiglutide group. Model-adjusted change in HbA1C from baseline to week 32 was -0.78%
(95% CI -0.87 to -0.69) in the albigludite group and -0.99% (-1.08 to -0.90) in the liraglutide
group; treatment difference was 0.21% (0.08-0.34; non-inferiority p =0.0846). The opposite
was the case for gastrointestinal events, which occurred in 49.0% of patients in the liraglutide
group vs 35.9% in the albiglutide group (treatment difference -13.1% [95% CI -19.9 to -6.4];
p=0.00013). Weight loss was significantly greater with liraglutide (-2.19 kg, 95% CI -2.55 to
-1.83) than with albiglutide (-0.64 kg, -1.00 to -0.28), with a treatment difference at 32 weeks
of 1.55 kg (95% CI 1.05-2.06; p<0.0001) [59]. Albiglutide is also inferior to exenatide in body
weight lowering [60]. This could be explained by the fact that albiglutide’s ability to cross
blood brain barrier is limited because of its large size, which is possibly restricting the drug’s
ability to reach feeding centers and increase satiety [58].

Dulaglutide

Dulaglutide, marketed as Trulicity, is a long acting GLP-1 analog available for weekly subcu-
taneous injections of 0.75 mg or 1.5 mg [61]. The dulaglutide molecule is comprised by 2
modified DPP-4 resistant GLP-1 [7-37] peptides fused to a modified IgG4 Fc fragment via a
small peptide linker. The modified GLP-1 [7-37] peptide contains 3 amino acid substitutions
which make it DPP-4 resistant, more soluble and less competent to induce an immune reac-
tion [62]. Valine instead of alanine in the second position is responsible for DPP-4 resistance
[63]. The Fc fragment of IgG4 is also modified to prevent antibody formation and immunologic
toxicity. The fusion protein maintains insulinotropic activity of native GLP-1 with decreased
clearance and an extended half-life of 4.7 days, allowing for weekly injections [62].

The efficacy and safety of dulaglutide has been examined in the AWARD (Assesment of
Weekly AdministRation of dulaglutide in Diabetes) clinical trials. The AWARD-3, 52 week,
clinical trial compared the efficacy and safety of monotherapy with dulaglutide to metformin
treated type 2 diabetic patients. Dulaglutide 1.5 mg (-0.76%) and 0.75 mg (-0.71%) were su-
perior to metformin (-0.56%) for HbA1C reduction [64]. The 52 week AWARD-5 clinical trial
demonstrated that both dulaglutide doses of 1.5 mg and 0.75 mg were superior to sitagliptin
in HbA1C reduction. Moreover, both dulaglutide doses were associated with significantly
greater reductions in body weight (-3.03 kg for the 1.5 mg dose and -2.60 kg for the 0.75 kg
dose) than sitagliptin (-1.53 kg, p<0.001 for both comparisons) [65]. In AWARD-6 trial, pa-
tients with inadequately controlled type 2 DM already on metformin (21500 mg/day) were
randomly assigned to receive once-weekly dulaglutide (1.5 mg) or once-daily liraglutide (1.8
mgq). Least-squares mean reduction in HbA1C was —-1.42% in the dulaglutide group and
-1.36% in the liraglutide group. Mean treatment difference in HbA1C was —-0.06% (95% ClI
-0.19 to 0.07, p for non-inferiority <0.0001) between the 2 groups. Dulaglutide is the only
weekly GLP-1 analog that shows non-inferiority to liraglutide in HbA1C lowering. Gastroin-
testinal side effects presented with similar rates and there was a mild but significant superi-
ority of liraglutide in body weight lowering [66].

Lixisenatide

Lixisenatide, a short acting, once daily, prandial GLP-1 analog, is marketed as Lyxumia in
Europe and Adlyxin in USA. Lixisenatide is a 44 amino acid peptide amidated at the C-ter-
minal amino acid. Compared with exendin-4, lixisenatide contains a C-terminal modification
of the addition of 6 lysine residues and deletion of a proline that increases its binding activity
to the GLP-1 receptor and increases its circulating half-life to approximately 3 h. The starting
dose of lisixenatide is 10 pg subcutaneously once daily for 14 days, followed by increase to
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the maintenance dose of 20 ug once daily starting on day 15 [67,68].

Lixisenatide has been studied in phase 3 GetGoal trials (GLP-1 Receptor Agonist Lixisenatide
in Patients with Type 2 Diabetes for Glycemic Control and Safety Evaluation). The 12 week
GetGoal-Mono clinical trial assessed the efficacy and safety of lixisenatide monotherapy.
Lixisenatide 2-step (10 pg for 1 week, 15 ug for 1 week, and then 20 pg), or 1-step (10 ug
for 2 weeks and then 20 pg) was compared with placebo. Once daily lixisenatide significantly
improved HbA1C in both groups (least squares mean change vs. placebo: —0.54% for 2-
step, —0.66% for 1-step; p<0.0001). Furthermore, lixisenatide significantly improved the 2-h
postprandial glucose levels and blood glucose excursions (by 75%). Also, a significant de-
crease in fasting plasma glucose was observed. Mean decreases in body weight (~2 kg)
were observed in all groups (including placebo) [69]. GetGoal-X compared lixisenatide once
daily vs exenatide twice daily in type 2 DM patients inadequately controlled with metformin.
Lixisenatide once daily was non inferior in HbA1C reduction versus exenatide twice daily.
The least square mean change was -0.79% (mean decrease 7.97 to 7.17%) for lisixenatide
versus -0.96% (mean £ SD 7.96 to 7.01%) for exenatide, and treatment difference was 0.17%
(95% ClI, 0.033-0.297), meeting a predefined non-inferiority upper Cl margin of 0.4%. More-
over, add-on lixisenatide demonstrated slightly lower mean weight loss, lower incidence of
hypoglycemia, and better gastrointestinal tolerability compared with exenatide twice daily
[70]. The Evaluation of Lixisenatide in Acute Coronary Syndrome (ELIXA) trial was a multi-
center, randomized, double-blind, placebo-controlled trial that involved type 2 DM patients
who had a recent acute coronary syndrome. In those patients, treatment with lixisenatide
showed no cardiovascular benefit or harm as it resulted in similar rates of major cardiovas-
cular events, including heart failure and death from any cause [71].

Semaglutide

Semaglutide is currently in phase 3 clinical development and was submitted for approval by
FDA and EMA in December 5, 2016 [26]. Semaglutide structure is based on liraglutide with
2 modifications: Gly in the second position is replaced by a-aminoisobutyric acid (Aib 8) and
lysine 26 residue is acylated with a stearic diacid instead of liraglutide’s palmitate. The GLP-
1 receptor affinity of semaglutide is 3-fold decreased compared with liraglutide, whereas the
albumin affinity is increased. These modifications lead to a human half-life of ~160 h, allowing
for weekly injections [72-74]. An oral semaglutide formulation is also under development [75].
The SUSTAIN-1 clinical trial assessed the efficacy and safety of subcutaneously injected
semaglutide (0.5 mg or 1.0 mg) vs placebo in patients with type 2 DM who were drug naive.
At week 30, semaglutide significantly reduced HbA1C with 0.5 mg dose (estimated treatment
difference vs placebo -1.43% [95% CI -1.71 to -1.15; p<0.0001]), and with the 1.0 mg dose
(-1.53%, -1.81 to -1.25; p<0.0001). Also, it reduced body weight (estimated treatment differ-
ence vs placebo -2.75 kg [95% CI -3.92 to -1.58, p<0.0001] with the 0.5 mg dose and -3.56
kg [-4.74 to -2.38; p<0.0001] with the 1.0 mg dose). The safety profile of semaglutide was
similar to other GLP-1 RAs [76].

The SUSTAIN-6 trial showed that in patients with type 2 DM who were at high cardiovascular
risk, the rate of composite endpoint of cardiovascular death, nonfatal myocardial infarction,
or nonfatal stroke was significantly lower among patients receiving semaglutide than among
those receiving placebo (6.6% and 8.9% respectively, hazard ratio, 0.74; 95% confidence
interval [CI], 0.58 to 0.95; p<0.001 for non-inferiority). Rates of death from cardiovascular
causes were similar in the 2 groups, rates of new worsening nephropathy were lower in the
semaglutide group, but rates of retinopathy complications (vitreous hemorrhage, blindness,



Vi : , European @ International
Yno.mmv aryiSa zoov @ Atherosclerosis Society Atherosclerosis Society

29 louviou= 0 1 louhiou 201 7 Zevodoxeio Royal Olympic, ABrva

BIBAIO EIZHIHZEQN

or conditions requiring treatment with an intravitreal agent or photocoagulation) were signif-
icantly higher (hazard ratio, 1.76; 95% ClI, 1.11 to 2.78; p = 0.02). As far as glycemic control
is concerned, at week 104, HbA1C reduced by 1.1% in the 0.5 mg group and by 1.4% in the
1.0 mg group. In the placebo group HbA1C reduced by 0.4%. Thus, the estimated treatment
difference was a 0.7% reduction in the 0.5 mg semaglutide group, and an 1.0% reduction in
the 1.0 mg semaglutide group (p<0.001 for both comparisons). Also, as compared with the
placebo group, body weight was 2.9 kg lower in the group receiving 0.5 mg semaglutide and
4.3 kg lower in 1.0 mg treatment group (p<0.001 for both comparisons) [37].

Cautions

Although cases of acute pancreatitis have been reported in patients using GLP-1 RAs, ret-
rospective observational studies found virtually no correlation [77]. A recent meta-analysis
showed that the incidence of pancreatitis and pancreatic cancer with GLP-1 RAs was not
significantly different from that observed in comparators (Mantel-Haenszel odds ratio [95%
Cl1]1 0.93 [0.65-1.34], p=0.71, and 0.94 [0.52-1.70], p=0.84, respectively), whereas a signif-
icantly increased risk of cholelithiasis (Mantel-Haenszel odds ratio [95% CI] 1.30 [1.01-1.68],
p=0.041) was detected [78].

Long acting GLP-1 use has been associated with increase in thyroid C-cell hyperplasia, ade-
nomas, and medullary thyroid carcinomas in mice, but not in humans. Rodent C-cells have
significantly more GLP-1 receptors than humans, which may explain these findings in some
animal studies [77]. However, there is an FDA “black box” warning for GLP-1 RAs to be
avoided in patients with known history of medullary thyroid carcinoma, or multiple endocrine
neoplasias type 2A and 2B [79].

Another issue with regard to GLP-1 analogs is immunogenicity and antibody formation.The
most immunogenic of the two exenatide formulations is weekly exenatide. Data from 17 clin-
ical trials with exenatide reported that 36.7% of exenatide twice daily patients were antibody
positive, 31.7% with low titers and 5.0% with higher titers. Antibody incidence declined to
16.9% after 3 years. With weekly exenatide, 56.8% of patients were antibody positive, in-
cluding 45.0% with low titers and 11.8% with high titers, which declined to 45.4% positive at
52 weeks [77]. From six phase 3 studies, 8.7 and 8.3% of participants had low-titer antibodies
to liraglutide 1.2 and 1.8 mg, respectively, after 26 weeks [80]. Treatment with lixisenatide
20 pg once daily resulted in antibody formation in 56-60% of patients whereas treatment with
10 pg once daily in 43% [69,81]. Antibodies developed in 3.7% of participants treated with
albiglutide, and 1% of dulaglutide [59,66].

Table Main characteristics of GLP-1 Receptor agonists

Therapy Subcutaneous | Molecular structure Half Phase 3 | Unique features
dose life clinical
trials
Exenatide 5-10 pg twice | Recombinant form of | 2.4h AMIGO First marketed GLP-1 analog
daily (Byetta) exendin-4 from

Helodermasuspectum: DPP-
4 resistant, 39 amino acid
peptide amide, with a
glycine instead of alanine in

the second position of its

polypeptide chain
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Up to 3.0 mg 13h SCALE, | Great efficacy in weight loss
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brial obese or overweighlt patients with or
without type 2 DM
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weekly GLP-1 [7-37] peplides are analeg that shows non inferiority to
[Tnulicsty) fused to a modified lgG4 Fo lragiufide in HbATC
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Conclusions

In conclusion, GLP-1 analogs improve glycemic control with the added benefits of weight
loss and minimized risk of hypoglycemia. HbA1C is reduced by approximately 1% (0.3% -
1.3%), fasting plasma glucose by 3.6-37.8 mg/dL, and postprandial hyperglycemia by 32.4-
111.6 md/dL. Long acting GLP-1 analogs are superior in HbA1C and basal hyperglycemia
lowering, while short acting ones are more effective in postprandial glucose reduction. In
order to achieve glycemic control targets in patients with type 2 DM, GLP-1 RAs can be used
as an adjunct to metformin therapy, as first line monotherapy if metformin is contraindicated
or not tolerated, as part of combination therapy together with various other glucose lowering
agents or in conjunction with basal insulin. The different unique properties of the available
GLP-1 RAs might enable clinicians to organize an individualized therapeutic approach with
regard to individual needs of each patient.

101




I u'EPIN. H XPHZH TON ®APMAKON T1A THN NIPOAHWH KAI BEPAMEIA TN  EAAHNIKH ETAIPEIA {?}
ABHPOIKAHPOIHE e

KAPAIATTEIAKON NOZHMATON ITHN KAGHMEPINH KAINIKH NIPA=H
LXOAEIOD

EvBelteic-Avievbe(Eeic-ANnAeniBpdoeic - AvemBUpntec evépyeiec - KAvikA xprion www.atherosclerosis.gr

References
1. American Diabetes Association. 2. Classification and diagnosis of diabetes. Diabetes Care
2017, 40(Suppl 1):11-24.

2. World Health Organization.Global report on diabetes. World Health Organization, 2016.

3. Guariguata L, Whiting DR, Hambleton | et al. Global estimates of diabetes prevalence for
2013 and projections for 2035. Diabetes Res ClinPract 2014, 103:137-149.

4. Fowler MJ. Microvascular and macrovascular complications of diabetes. Clin Diabetes
2008, 26:77-82.

5. Forouhi NG, Wareham NJ. Epidemiology of diabetes. Medicine (Abingdon) 2014, 42:698-
702.

6. Halban PA, Polonsky KS, Bowden DW et al. “B-cell failure in type 2 diabetes: postulated
mechanisms and prospects for prevention and treatment. Diabetes Care 2014, 37:1751-
1758.

7. Kahn SE, Cooper ME, Del Prato S. Pathophysiology and treatment of type 2 diabetes:
perspectives on the past, present, and the future. Lancet 2014, 383:1068-1083.

8. Goldstein BJ. Insulin resistance as the core defect in type 2 diabetes mellitus. Am J Cardiol
2002, 90:3-10.

9. Michael MD, Kulkarni RN, Postic C et al. Loss of insulin signaling in hepatocytes leads to
severe insulin resistance and progressive hepatic dysfunction. Mol Cell 2000, 6:87-97.

10. Sparks JD, Sparks CE, Adeli K. Selective hepatic insulin resistance, VLDL overproduc-
tion, and hypertriglyceridemia. ArteriosclerThrombVascBiol 2012, 32:2104-2112.

11. Freeman JS. A physiologic and pharmacological basis for implementation of incretin hor-
mones in the treatment of type 2 diabetes mellitus. Mayo ClinProc 2010, 85(Suppl):5-14.

12. La Barre J. Sur les possibilités d’'un traitement du diabéte par l'incrétine. Bull Acad R
Med Belg 1932, 12:620-634.

13. Drucker DJ. The biology of incretin hormones. Cell Metab 2006, 3:153-165.

14. Nauck MA, Heimesaat MM, Orskov C et al. Preserved incretin activity of glucagon-like
peptide 1 [7-36 amide] but not of synthetic human gastric inhibitory polypeptide in patients
with type-2 diabetes mellitus. J Clin Invest 1993, 91:301-307.

15. Toft-Nielsen MB, Damholt MB, Madsbad S et al. Determinates of the impaired secretion

of glucagon-like peptide-1 in type 2 diabetes patients. J ClinEndocrinolMetab2001, 86:3717-
3723.

102



Vi : , European @ International
Yno.mmv aryiSa zoov @ Atherosclerosis Society Atherosclerosis Society

29 louviou= 0 1 louhiou 201 7 Zevodoxeio Royal Olympic, ABrva

BIBAIO EIZHIHZEQN

16. Baggio LL, Drucker DJ. Biology of incretins: GLP-1 and GIP. Gastroenterology 2007,
132:2131-2157.

17. BrubakerPL. The Glucagon-Like Peptides. Ann N Y AcadSci 2006, 1070:10-26.

18. Herrmann C, Goke R, Richter G et al. Glucagon-like peptide-1 and glucose-dependent
insulin-releasing polypeptide plasma levels in response to nutrients. Digestion 1995, 56:117-
126.

19. Drskov C, Wettergren A, Holst JJ. Biological effects and metabolic rates of glucagonlike
peptide-1 7-36 amide and glucagonlike peptide-1 7-37 in healthy subjects are indistinguish-
able. Diabetes 1993, 42:658-661.

20. drskov C, Rabenhgj L, WettergrenA et al. Tissue and plasma concentrations of amidated
and glycine-extended glucagon-like peptide | in humans. Diabetes 1994, 43:535-539.

21. Deacon CF, Nauck MA, Toft-Nielsen M et al. Both subcutaneously and intravenously ad-
ministered glucagon-like peptide | are rapidly degraded from the NH2-terminus in type Il di-
abetic patients and in healthy subjects. Diabetes 1995, 44:1126-1131.

22. Mentlein R, GALLWITZ B, SCHMIDT WE. Dipeptidyl-peptidase IV hydrolyses gastric in-
hibitory polypeptide, glucagon-like peptide-1 (7-36) amide, peptide histidine methionine and
is responsible for their degradation in human serum. FEBS J 1993, 214:829-835.

23. Samson SL, Garber AJ. A plethora of GLP-1 agonists: decisions about what to use and
when. CurrDiab Rep 2016, 16:120.

24. Aroda VR, Henry RR, Han J et al. Efficacy of GLP-1 receptor agonists and DPP-4 in-
hibitors: meta-analysis and systematic review. ClinTher 2012, 34:1247-1258.

25. Madsbad S. Review of head-to-head comparisons of glucagon-like peptide-1 receptor
agonists. Diabetes ObesMetab 2015, 18:317-332.

26. http://press.novonordisk-us.com/2016-12-05-Novo-Nordisk-Files-for-Regulatory-Ap-
proval-of-Once-Weekly-Semaglutide-with-the-FDA-for-the-Treatment-of-Type-2-Diabetes.

27. Lund A, Knop FK, Vilsbgll T. Glucagon-like peptide-1 receptor agonists for the treatment
of type 2 diabetes: differences and similarities. Eur J InternMed 2014, 25:407-414.

28. Mayo KE, Miller LJ, Bataille D. International union of pharmacology. XXXV. The glucagon
receptor family. Pharmacol Rev 2003, 55:167-194.

29. Campbell JE, Drucker DJ. Pharmacology, physiology, and mechanisms of incretin hor-
mone action. Cell Metab 2013, 17:819-837.

30. Kreymann B, Ghatei MA, Williams G et al. Glucagon-like peptide-1 7-36: a physiological
incretin in man. Lancet 1987, 330:1300-1304.

103




g Jo
I u.EPIN. H XPHZH TON @APMAKON T1A THN MPOAHWH KAI GEPAIEIA TON  EAAHNIKH ETAIPEIA i;\}
ABHPOIKAHPOEHE ‘:aie:

KAPAIATTEIAKON NOSHMATON TTHN KABHMEPINH KAINIKH NIPA=H
LXOAEIO

Evbel€eig-AvievBel€eic-ANNAENIBPATELS - AveEnIBUpNTES evEpyeleg - Khvikh xprion www.atherosclerosis.gr

31. Alarcon C, Wicksteed B, Rhodes CJ. Exendin 4 controls insulin production in rat islet
beta cells predominantly by potentiation of glucose-stimulated proinsulin biosynthesis at the
translational level. Diabetologia 2006, 49:2920-2929.

32. Yabe D, Seino Y. Two incretin hormones GLP-1 and GIP: comparison of their actions in
insulin secretion and 3 cell preservation. ProgBiophysMolBiol 2011, 107:248-256.

33. Fehmann HC, Habener JF. Functional receptors for the insulinotropic hormone glucagon-
like peptide-I(7-37) on a somatostatin secreting cell line. FEBS Lett1991, 279:335-340.

34. Triplitt C, Solis-Herrera C. GLP-1 receptor agonists practical considerations for clinical
practice. Diabetes Educ 2015, 41(Suppl):32-46.

35. Drucker DJ. The cardiovascular biology of glucagon-like peptide-1. Cell Metab 2016,
24:15-30.

36. Marso SP, Daniels GH, Brown-Frandsen K et al. Liraglutide and cardiovascular outcomes
in type 2 diabetes. N Engl J Med 2016, 375:311-322.

37. Marso SP, Bain SC, Consoli A et al. Semaglutide and cardiovascular outcomes in patients
with type 2 diabetes. N Engl J Med 2016, 375:1843-1844.

38. American Diabetes Association. 8. Pharmacologic approaches to glycemic treatment. Di-
abetes Care 2017, 40(Suppl 1):64-74.

39. Inzucchi SE, Bergenstal RM, Buse JB et al. Management of hyperglycemia in type 2 di-
abetes, 2015: a patient-centered approach: update to a position statement of the American
Diabetes Association and the European Association for the Study of Diabetes. Diabetes Care
2015, 38:140-149.

40. Maiorino MI, Chiodini P, Bellastella G et al. Insulin and glucagon-like peptide 1 receptor
agonist combination therapy in type 2 diabetes: a systematic review and meta-analysis of
randomized controlled trials. Diabetes Care 2017, 40:614-624.

41. Carris NW, Taylor JR, Gums JG. Combining a GLP-1 receptor agonist and basal insulin:
study evidence and practical considerations. Drugs 2014, 74:2141-2152.

42. Eng C, Kramer CK, Zinman B et al. Glucagon-like peptide-1 receptor agonist and basal
insulin combination treatment for the management of type 2 diabetes: a systematic review
and meta-analysis. Lancet 2015, 384:2228-2234.

43. Mifiambres |, Pérez A. Is there a justification for classifying GLP-1 receptor agonists as
basal and prandial?.Diabetol Metab Syndr 2017, 9:6.

44. Owens DR, Monnier L, Bolli GB. Differential effects of GLP-1 agonists on components of
dysglycaemia in individuals with type 2 diabetes mellitus. Diabetes Metab 2013, 39:485-496.

104



Yno tnv atyida twv fi‘q?

@ International
¥ Atherosclerosis Society Atherosclerosis Society

BIBAIO EIZHIHZEQN
29 1ouviou- 0 1 louhiou 201 7 Zevosoxeio Royal Olympic, ABrva

45. Eng J, Kleinman WA, Singh L et al. Isolation and characterization of exendin-4, an ex-
endin-3 analogue, from Helodermasuspectum venom. Further evidence for an exendin re-
ceptor on dispersed acini from guinea pig pancreas. J Bio Chem1992, 267:7402-7405.

46. Furman BL. The development of Byetta (exenatide) from the venom of the Gila monster
as an anti-diabetic agent. Toxicon 2012, 59:464-471.

47. Buse JB, Henry RR, Han J et al. Effects of exenatide (exendin-4) on glycemic control
over 30 weeks in sulfonylurea-treated patients with type 2 diabetes. Diabetes Care 2004,
27:2628-2635.

48. DeFronzo RA, Ratner RE, Han J et al. Effects of exenatide (exendin-4) on glycemic con-
trol and weight over 30 weeks in metformin-treated patients with type 2 diabetes. Diabetes
Care 2005, 28:1092-1100.

49. Kendall DM, Riddle MC, Rosenstock J et al. Effects of exenatide (exendin-4) on glycemic
control over 30 weeks in patients with type 2 diabetes treated with metformin and a sulfony-
lurea. Diabetes Care 2005, 28:1083-1091.

50. NauckMA. Incretin-based therapies for type 2 diabetes mellitus: properties, functions,
and clinical implications. Am J Med 2011, 124(Suppl):3-18.

51. Aroda VR, DeYoung MB. Clinical implications of exenatide as a twice-daily or once-
weekly therapy for type 2 diabetes. Postgrad Med 2011, 123:228-238.

52. Drucker DJ, Buse JB, Taylor K et al. Exenatide once weekly versus twice daily for the
treatment of type 2 diabetes: a randomised, open-label, non-inferiority study. Lancet 2008,
372:1240-1250.

53. Russell-Jones D. Molecular, pharmacological and clinical aspects of liraglutide, a once-
daily human GLP-1 analogue. Mol Cell Endocrinol 2009, 297:137-140.

54. Buse JB, Rosenstock J, Sesti G et al. Liraglutide once a day versus exenatide twice a
day foe type 2 diabetes: a 26-week randomised, parallel-group, multinational, open-label trial
(LEAD 6). Lancet 2009, 374:39-47.

55. Buse JB, Nauck M, Forst T et al. Exenatide once weekly versus liraglutide once daily in
patients with type 2 diabetes (DURATION 6): a randomised, open-label study. Lancet 2013,
381:117-124.

56. Davies MJ, Bergenstal R, Bode B et al. Efficacy of liraglutide for weight loss among pa-
tients with type 2 diabetes: the SCALE diabetes randomized clinical trial. JAMA 2015,
314:687-699.

57. Pi-Sunyer X, Astrup A, Fujioka K et al. A randomized, controlled trial of 3.0 mg of liraglu-
tide in weight management. N Engl J Med 2015, 373:11-22.

105




I u'EPIN. H XPHZH TON ®APMAKON T1A THN NIPOAHWH KAI BEPAMEIA TN  EAAHNIKH ETAIPEIA {?}
ABHPOIKAHPOIHE e

KAPAIATTEIAKON NOZHMATON ITHN KAGHMEPINH KAINIKH NIPA=H
LXOAEIOD

EvBelteic-Avievbe(Eeic-ANnAeniBpdoeic - AvemBUpntec evépyeiec - KAvikA xprion www.atherosclerosis.gr

58. Brenden A, Knop FK, Christensen MB. Clinical pharmacokinetics and pharmacodynamics
of albiglutide. ClinPharmacokinet 2017, 56:719-731.

59. Pratley RE, Nauck MA, Barnett AH et al. Once-weekly albiglutide versus once-daily li-
raglutide in patients with type 2 diabetes inadequately controlled on oral drugs (HARMONY
7): a randomised, open-label, multicentre, non-inferiority phase 3 study. Lancet Diabetes En-
docrinol 2014, 2:289-297.

60. Rosenstock J, Reusch J, Bush M et al. Potential of albiglutide, a long-acting GLP-1 re-
ceptor agonist, in type 2 diabetes. Diabetes Care 2009, 32:1880-1886.

61. Anderson JE, Thieu VT, Boye KS et al. Dulaglutide in the treatment of adult type 2 dia-
betes: a perspective for primary care providers. Postgrad Med 2016, 128:810-821.

62. Jendle J, Grunberger G, Blevins T et al. Efficacy and safety of dulaglutide in the treatment
of type 2 diabetes:a comprehensive review of the dulaglutide clinical data focusing on the
AWARD phase 3 clinical trial program. Diabetes Metab Res Rev 2016, 32:776-790.

63. Glaesner W, Mark Vick A, Millican R et al. Engineering and characterization of the long-
acting glucagon-like peptide-1 analogue LY2189265, an Fc fusion protein. Diabetes Metab
Res Rev 2010, 26:287-296.

64. Umpierrez G, Povedano ST, Manghi FP et al. Efficacy and safety of dulaglutide monother-
apy versus metformin in type 2 diabetes in a randomized controlled trial (AWARD-3). Dia-
betes Care 2014, 37:2168-2176.

65. Nauck M, Weinstock RS, Umpierrez GE et al. Efficacy and safety of dulaglutide versus
sitagliptin after 52 weeks in type 2 diabetes in a randomized controlled trial (AWARD-5). Di-
abetes Care 2014, 37:2149-2158.

66. Dungan KM, Povedano ST, Forst T et al. Once-weekly dulaglutide versus once-daily li-
raglutide in metformin-treated patients with type 2 diabetes (AWARD-6): a randomised, open-
label, phase 3, non-inferiority trial. Lancet 2014, 384:1349-1357.

67. US Lixisenatide label (PDF). FDA. July 2016. Retrieved September 21, 2016.

68. Anderson SL, Trujillo JM. Lixisenatide in type 2 diabetes:latest evidence and clinical use-
fulness. TherAdv Chronic Dis 2016, 7:4-17.

69. Fonseca VA, Alvarado-Ruiz R, Raccah D et al. Efficacy and safety of the once-daily GLP-
1 receptor agonist lixisenatide in monotherapy. Diabetes Care 2012, 35:1225-1231.

70. Rosenstock J, Raccah D, Koranyi L et al. Efficacy and safety of lixisenatide once daily
versus exenatide twice daily in type 2 diabetes inadequately controlled on metformin. Dia-
betes Care 2013, 36:2945-2951.

71. Pfeffer MA, Claggett B, Diaz R et al. Lixisenatide in patients with type 2 diabetes and
106



Yno tnv atyida twv @?

@ International
¥ Atherosclerosis Society Atherosclerosis Society

BIBAIO EIZHIHZEQN
29 1ouviou- 0 1 louhiou 201 7 Zevosoxeio Royal Olympic, ABrva

acute coronary syndrome. N Engl J Med 2015, 373:2247-2257.

72. Lorenz M, Evers A, Wagner M. Recent progress and future options in the development
of GLP-1 receptor agonists for the treatment of diabesity. Bioorg Med ChemLett 2013,
23:4011-4018.

73. Lau J, Bloch P, Schaffer L et al. Discovery of the once-weekly glucagon-like peptide-1
(GLP-1) analogue semaglutide. J Med Chem 2015, 58:7370-7380.

74. Gotfredsen CF, Mglck AM, Thorup | et al. The human GLP-1 analogs liraglutide and
semaglutide: absence of histopathological effects on the pancreas in nonhuman primates.
Diabetes 2014, 63:2486-2497.

75. Mullard A. Oral GLP-1 analogue rounds Phase Il corner. Nat Rev Drug Discov 2015,
14:227.

76. Scheen AJ. Semaglutide: a promising new glucagon-like peptide-1 receptor agonist.
Lancet Diabetes Endocrinol 2017, 5:236-238.

77. Prasad-Reddy L, Isaacs D. A clinical review of GLP-1 receptor agonists: efficacy and
safety in diabetes and beyond. Drugs Context 2015, 4.

78. Monami M, Nreu B, Scatena A et al. Safety issues with glucagon-like peptide-1 receptor
agonists: pancreatitis, pancreatic cancer, and cholelithiasis. data from randomised controlled
trials. Diabetes ObesMetab 2017.

79. Drucker DJ, Sherman Sl, Bergenstal RM et al. The safety of incretin-based therapies—
review of the scientific evidence. J ClinEndocrinolMetab 2011, 96:2027-2031.

80. Buse JB, Garber A, Rosenstock J et al. Liraglutide treatment is associated with a low fre-
quency and magnitude of antibody formation with no apparent impact on glycemic response
or increased frequency of adverse events: results from the Liraglutide Effect and Action in
Diabetes (LEAD) trials. J ClinEndocrinolMetab 2011, 96:1695-1702.

81. Ratner RE, Rosenstock J, Boka G. Dose-dependent effects of the once-daily GLP-1 re-

ceptor agonist lixisenatide in patients with type 2 diabetes inadequately controlled with met-
formin: a randomized, double-blind, placebo-controlled trial. Diabet Med 2010, 27:1024-1032.

107




I u'EPINl H XPHEH TON OAPMAKON 1A THN MPOAHWH KAI GEPATIEIA TON ~ Ennwica erareein {75
ABHPOLKAHPOEHE s

KAPAIATTEIAKON NOZHMATON ITHN KAGHMEPINH KAINIKH NIPA=H
LXOAEIOD

EvBelteic-Avievbe(Eeic-ANnAeniBpdoeic - AvemBUpntec evépyeiec - KAvikA xprion www.atherosclerosis.gr

KAIvik) @appakoAoyia SGLT2 avaoToAéwv
CLINICAL PHARMACOLOGY OF SODIUM GLUCOSE COTRANSPORTER
2 INHIBITORS

M. EMicdae
V. Tsimihodimos, T. Panagiotopoulou, E. Tzavella. M. Elisaf

Department of Internal Medicine, Medical School, University of loannina, loannina Greece

Address for correspondence:
Professor Moses Elisaf
University of loannina

Medical School

Department of Internal Medicine
451 10 loannina

Greece

Tel: +30-2651-0-07509

Fax: +30-2651-0-07016

e-mail: melisaf54@gmail.com

Running title: Clinical pharmacology of SGLT2 inhibitors

ABSTRACT

SGLT2 inhibitors represent a new class of glucose-lowering drugs that act through the inhi-
bition of glucose reabsorption at the proximal tubular cells of the kidney. There are 3 drugs
of this class currently available in Europe and United States of America: empagliflozin, da-
pagliflozin and canagliflozin. These compounds selectively inhibit the reabsorption of glucose
in the kidney by almost 30-50% and the resulting glycosuria is translated to meaningful re-
ductions is serum glucose. Apart from their effects on carbohydrate homeostasis these drugs
also affect human metabolism in various ways. Thus, they reduce blood pressure, arterial
stiffness and body weight, decrease serum concentrations of insulin and increase those of
glucagon and shift energy metabolism towards the utilization of ketone bodies. In a recent
clinical trial empagliflozin was found to reduce cardiovascular mortality and to preserve renal
function in patients with type 2 diabetes and established cardiovascular disease. In this re-
view, we summarize the knowledge on the metabolic effects of SGLT2 inhibitors, discuss the
potential mechanisms that underlie the cardioprotective and renoprotective effect of these
drugs and present their side effects and the possible contraindications to their use.

Keywords: SGLT2 inhibitors; dapagliflozin; empagliflozin; canagliflozin, ketone bodies; eu-
glycemic ketoacidosis; glycosuria

MepiAnyn

O1 SGLT2 avaoTtoAgig atmoteAoUV pia véa KaTnyopia avTidIaBnTIKWY QapPAKwWY TToU dpouv
Slauéow TNE AVAOTOANG TNG ETTAVAPPOPNONG YAUKOLNG OTA KUTTAPO TWV £YYUG ECTTEIPOAUME-
VWV CWANVApiwy Twv VEQPWV. TPEIG EKTTPOCWTTOI AUTHG TNG KATNYOPIAag KUKAOPOPOUV auTh
TN oTiyunl otnv Eupwtn kai Tnv APEPIKR: N eptrayAipAodivn, n kavayAipAodivn kai n vrata-
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YAIQAOCivn. AUTEG 01 ouaieg avaoTEANOUV EKAEKTIKA TNV TTAVAPPOPNON YAUKOLNG OTOUG Ve-
@poug Katd 30-50% kai n yAukoloupia TTOU TTPOKUTITEI JE AUTO TOV TPOTTO PETAPPACETAI €
KAIVIKG onuavTIK Peiwon TNG YAUKOZNG Tou opou. EKTOG atrd Tnv £TTidpacT) TOug GTnV OUOI-
00TaCIa TWV UBATAVOPAKWY a«Td Ta APPAKA ETTNPEACOUV TOV AVOPWTTIVO UETABOAOCHO HE
TTOAAOUG TpdTTOUG. ETOI, PEIWVOUV TRV apTnPIOKH TTiECH, TRV APTNPIOKK OKANpPIia Kal T0 ow-
MaTIKO BAPOG, MEIWVOUV TA ETTITTEDA TNG IVOOUAIVNG TOU 0pOU Kal auédvouv auTd TnG YAUKa-
yovng Kal TTPOKAAOUV JIa EKTPOTTH TOU KUTTAPIKOU PETABOAICHOU TTPOG TN XPHRON KETOVIKWYV
OWHATWY WG EVEPYEIAKWY UTTOOTPWHATWY. Mia TTpdo@aTtn JEAETN £D€IEE TTWG O A0BEVEIG
ME dIaBNATN Kal EyKATEOTAPEVN KAPDIAYYEIAKT) VOOO N EUTTAYAIQAOLiV PJEIWVEI ONUAVTIKA TNV
Kapdlayyelakn BvntdétnTa Kal cUUBAAAEl 0T dIATAPNON TNG VEQPIKAG AEITOUPYIOG. 2TNV TTO-
poUCa avAoKOTTNON TTAPOUCIACoUUE TN BIABECIUN yvwaon yia TIG HETARBOAMIKES ETTIOPATEIG TWV
GLT2 avacTtoAéwyv, oulnTaue Toug TMOAvVoUS UNXaviopoug TTou BpiokovTal TTiow aTrd TIG Kap-
OIOTTPOOCTETEUTIKEG KOI VEQPOTTPOOTATEUTIKEG ETTIOPACEIG AUTWYV TWV QAPUAKWY KAl TTAPOU-
O14CoUE TIG AVETTIBUUNTEG EVEPYEIEG KAl TIG TTIOAVES AVTEVOEIEEIS OTN XOPryNoT TOUG.

Keywords: SGLT2 inhibitors; dapagliflozin; empagliflozin; canagliflozin, ketone bodies; eu-
glycemic ketoacidosis; glycosuria

INTRODUCTION

Every day approximately 180gr of glucose are filtered in the renal glomeruli. However, under
normal circumstances only traces of this metabolite are found in the urine since the greater
proportion of the filtered load of glucose is actively reabsorbed by sodium-coupled transport
across the brush border membrane of the proximal tubule and then returned to the circulation
by glucose transporters. This active transfer is facilitated mainly by a low affinity, high capacity
system controlled by sodium glucose transporter-2 (SGLT2) in the early convoluted segment
of the proximal tubule[1].

In hyperglycemic conditions the filtered load of glucose is increased. When the reabsortive
capacity of the proximal tubule is surpassed glycosuria ensues and considerable amounts
of glucose are lost in the urine. In patients with diabetes the glucose reabsorption capacity
in the proximal tubule is upregulated. These changes in renal glucose reabsorption are con-
sidered to significantly contribute to the maintenance of hyperglycaemia in patients with di-
abetes and provide a strong rationale for inhibition of SGLT2as a means to better control
glucose levels[1].

The understanding of the renal handling of glucose in diabetic individuals led to the devel-
opment of specific SGLT2 inhibitors that recently reached the clinical practice. There are 3
drugs of this class currently available in Europe and United States of America: empagliflozin,
dapagliflozin and canagliflozin. These compounds selectively inhibit the reabsorption of glu-
cose in the kidney by almost 30-50% and the resulting glycosuria is translated to meaningful
reductions is serum glucose. Indeed, the administration of these drugs reduce HbA1c by ap-
proximately 0,6-0,9% and this reduction reflects a decrease in both fasting and postprandial
hyperglycemia. The resulting decrease in glucotoxicity leads to an improvement in endoge-
nous insulin production and to an increase in tissue insulin sensitivity. In addition, the loss of
calories attributable to glucose into the urine results in a moderate weight loss of about 3-5
Kar[2].

A study that resulted in a paradigm change in the treatment of type 2 diabetes was the EMPA-
REG trial. This study enrolled 7020 patients with type 2 diabetes and established cardiovas-
cular disease which randomized to receive empagliflozin 10 and 25mg or placebo[3,4]. The
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median observation time was 3,1 years. The incidence of the primary outcome was 10.5%
in the empagliflozin group and 12.1% in the placebo group (relative risk 0.86; 95.02% CI
0.74 to 0.99, p<0,04). No significant difference was observed in the incidence of myocardial
infarctions or stroke. However, empagliflozin reduced cardiovascular mortality (3.7%, vs.
5.9%; 38% relative risk reduction), heart failure hospitalizations (2.7% vs 4.1%, 35% relative
risk reduction), and total mortality by 32%. In addition, the subsequent analysis of the EMPA-
REG data reveled a reduction in the incidence or the renal composite outcome (progression
to macroalbuminuria, doubling of the serum creatinine level, initiation of renal-replacement
therapy, or death from renal disease) by 39%[5].

These drugs can decrease blood pressure (BP) by 5-6 mmHg/ 1-2 mmHg. [6] A post- hoc
analysis of a clinical study suggested that this reduction of BP is greater in diabetic patients
treated with calcium channel blockers and (-blockers but not with diuretics, a finding which
implies that natriuresis may play a prominent role in the drugs’ antihypertensive effect. [7]
In table 1 the underlying mechanisms of the reduction in BP are shown. [6,8] It has been
suggested that this reduction in BP can, at least in part, contribute to the beneficial cardio-
renal effects observed in the EMPA-REG trial.[9]

A significant weight loss by approximately 2-3kg is commonly found after SGLT2 inhibitors
administration which is associated with visceral fat reduction. [10] However, this decrease is
lower than anticipated from the loss of calories due to glucosuria since an increase in energy
intake has been described. [11] In table 2 the underlying mechanisms of the drugs’-associ-
ated weight loss are shown. Small decreases in triglyceride (TRG) levels and increases in
HDL cholesterol levels are commonly observed after SGLT2 inhibitors administration possibly
due to weight loss. [12,13] However, no change in HDL functionality was recently found. [14]
A small increase in LDL cholesterol is noticed after SGLT2 inhibitors administration. Even
though it was initially thought to be related to diuresis—induced hemoconcentration, this small
increase is possibly due to a decrease in LDL receptors activity (figure 1) [15]

As shown in table 3, SGLT2 inhibitors despite their diuretic effects are not associated with
electrolytes depletion. On the contrary, small increases in serum potassium and magnesium
concentrations have been found in clinical trials, which are more evident in patients with re-
duced renal function as well as in patients consuming drugs affecting potassium homeosta-
sis. [13, 16, 17] It has been proposed that the canagliflozin—associated normalization of
serum magnesium in hypomagnesemic patients may potentially associated with improved
cardiometabolic outcomes.[18] Interestingly a small increase in serum phosphate levels due
to increased phosphate reabsorption along with sodium in the renal tubules via the Na*-PO4*
cotransporters is observed leading to increased PTH levels and subsequently to a detrimental
effect on bone homeostasis. [19-21] Even though some studies have shown an increase in
bone fractures after drugs’ administration, this finding has not been confirmed in a recently
published meta-analysis. [22] Thus, the increased fracture risk observed in some clinical
trials with canagliflozin may be related to weight loss, as well as to drug-associated hypoten-
sion. [23-25] However, FDA suggests that canagliflozin should be used with caution in high
risk patients for bone fractures.[26]

As shown in figure 2 the SGLT2 inhibition-associated decreased glycemia results in a de-
creased glucotoxicity leading to both improvement of insulin resistance and insulin secre-
tion.[27-29] Furthermore, increased glucagon secretion by the pancreatic alpha cells has
been repeatedly reported due to both decreased glycemia but also to a direct effect of SGLT2
inhibition on these cells. The result hyperglucagonemia—associated increased hepatic glu-
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cose production limits the hypoglycemic potential of these drugs but also minimises the risk
of hypoglycemia. [27-29] In fact, a significant advantage of these drugs is the absence of hy-
poglycemia (table 4). [29] In table 5, the adaptive metabolic responses to SGLT2 inhibitors
are shown. Thus, these drugs can increase glucose reabsorption in distal parts of the prox-
imal renal tubules to avoid excess glucosuria through an increase in SGLT-1 activity, increase
the carbohydrate intake, increase the hepatic glucose production as well as fat oxidation.
[11,27-30]

As previously mentioned EMPA-REG has clearly demonstrated the renoprotective effects of
empagliflozin. [5] Initially, the administration of the drugs of this class is followed by a de-
crease in glomerular filtration rate (figure 3a) due to both natriuresis-induced hypovolemia
and to the increased sodium supply to the macula densa-induced vasoconstriction of the af-
ferent arterioles. [5, 31] However, chronic administration is associated with nephroprotection
(decrease in albuminuria and decrease in the rate of the decline of renal function) due to
both glucose dependent and glucose independent mechanisms. (figure 3b) [23,31-33]

The increased tubuloglomerular balance associated with SGLT2 inhibitors is considered the
main nephroprotective mechanism. Thus, the drug- associated increase in the sodium supply
to the macula densa is followed by vasoconstriction of the afferent arterioles leading to a de-
crease in the intraglomerular pressure and subsequently to a long-term nephroprotection.
[23, 31-33] However, a drug-related decrease in renal hypoxia due to the increased erythro-
poietin (EPO) concentrations and mainly to the increased ketogenesis (see below for details)
are also considered as major nephroprotective mechanisms. In fact, 3-hydroxybutyrate is
considered as an effective renal energy fuel which may improve the oxygenation of renal tis-
sues. [34,35]

The adverse effects of SGLTZ2 inhibitors are shown in table 6. Urinary tract infections and
mainly genital infections are by far the most common adverse effects of these drugs. [23,
36, 37] Even though the long-term nephroprotection of these drugs has been confirmed,
acute deterioration of renal function, especially in elderly patients with underlying nephropa-
thy, in individuals with coexistent volume depletion as well as in those receiving drugs affect-
ing renal hemodynamics has been repeatedly reported and noticed by both FDA and EMEA.
[23, 36, 37, 38, 39] Arare but important side effect of these drugs is the development of eu-
glycemic diabetic ketoacidosis [DKA] (which is also reported such as ketoacidosis with less
than anticipated glucose levels) characterized by a high anion gap metabolic acidosis without
profound hyperglycemia. DKA is mainly due to increased liver ketogenesis and increased
renal ketones reabsorption (the latter mechanism has not been verified). Increased liver ke-
togenesis is due to increased glucagon/ insulin ratio in the liver cells as well as to increased
lipolysis in the adipose tissue.[40-42]. Both EMEA and FDA have recently released clear rec-
ommendations concerning the prevention, the early diagnosis and the appropriate treatment
of DKA. Thus, these drugs should not be used in patients predisposed to ketoacids produc-
tion (such as patients with acute infections, trauma, surgical patients as well as patients with
acute diseases) as well as in patients with type | diabetes mellitus. Furthermore, drug ces-
sation is indicated when nonspecific symptoms suggestive of DKA are present. Additionally,
these drugs should not be used in patients with decreased eGFR (<45-60ml/min) due to their
limited efficacy but also in patients with extracellular volume depletion and especially in those
receiving drugs affecting renal function (table 7).[43,44]

The EMPA-REG trial also clearly showed the cardioprotective effects of empagliflozin (de-
creased cardiovascular mortality and decreased hospitalization for heart failure). [3,4] How-
ever, no change in the incidence of non-fatal myocardial infarction or stroke was noticed

111




I u'EPIN. H XPHEH TON OAPMAKON TIA THN MTPOAHVH KAI GEPATIEIA TON  Enaswuca erarpein {75

KAPAIATTEIAKON NOHMATON ITHN KABHMEPINH KAINIKH npAcy ~ ABMPOIKAHPAZHE - “<aso:
IXOAEIO

EvBelteic-Avievbe(Eeic-ANnAeniBpdoeic - AvemBUpntec evépyeiec - KAvikA xprion www.atherosclerosis.gr

suggesting that the beneficial cardiovascular effects are not related to the drugs’ effects on
the atherosclerotic process but to other mechanisms. The proposed mechanisms are shown
in table 8 and include their diuretic action, which is not associated with electrolyte abnormal-
ities or increased symphathetic drive, leading to a decrease in preload, myocardial stretch
and ventricular arrhythmias, the restoration of euvolemia along with a decrease of intracellular
sodium levels, the decrease in blood pressure along with a restoration of a dipping profile in
BP, and the improvement of myocardial cells oxygenation due to the increased ketogenesis,
to increased erythropoietin concentrations as well as to decreased Na*-H* exchanger (NHC)
activity in myocardial cells. However, other mechanisms may be implicated including the de-
crease of glucose levels and subsequently the reduced glycotoxicity as well as the decreased
insulin resistance, the decrease in body weight and visceral fat including epicardial fat, the
decrease in uric acid levels, the increase in serum magnesium levels, as well as the hyper-
glucagonemia.[23,32, 33, 45-47]
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Table 1

Mechanisms of the antihypertensive effects of SGLT2 inhibitors

Natriuresis leading to volume depletion and conversion of a non

dipping salt sensitive profile to a dipping non salt sensitive one
Decrease of glucose levels and insulin resistance
Improvement in arterial stiffness

Decrease in body weight

Decrease in sympathetic nervous system activity

Decrease in serum uric acid levels

Local inhibition of the renal renin- angiotensin axis

Table 2

Mechanisms of weight loss observed with SGLT2 inhibitors

Loss of calories due to glucosuria
Natriuresis and osmotic diuresis-induced volume depletion

Increased fatty acid oxidation for energy supply

Table 3

Effects of SGLT 2 inhibitors on serum electrolytes

Small increases in serum potassium levels possibly due to decreased
insulin levels, mainly observed in patients with reduced renal function or
those receiving drugs affecting potassium homeostasis, such as ACE
inhibitors, sartans, heparin, spironolactone, non-steroidal anti-

inflammatory drugs, etc.
Small increases in serum magnesium levels

Small increase in serum phosphate levels due to an increase of
phosphate reabsorption in the proximal tubules leading to increased PTH
secretion and possibly to detrimental effects on bone metabolism ( not

confirmed)
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Table 4

SGLT2 inhibitors and absence of hypoglycaemia: underlying mechanisms

¢ They do not increase insulin secretion
¢« The increase in SGLT-1 activity limits the excess glucosuria
+ The resulting hyperglucagonemia can increase liver glucose production

+ The increased lipolysis increases the glucose availability to the cerebral

tissue

Table 5

SGLT2 inhibitors and metabolic adaptive responses

¢ Increased SGLT-1 mediated glucose reabsorption in the distal parts of

the proximal renal tubules
+ Increased hepatic glucose production (due to the hyperglucagonemia)
¢ Increased dietary intake of carbohydrates

+ Increased fat oxidation leading to the production of ketones

Table 6

SGLT2 inhibitors: Side effects

¢ |Increased incidence of genital infections (mycotic infections due to

candida)
¢ Increased incidence of urinary tract infections
» Euglycemic diabetic ketoacidosis

e |Increased incidence of bone fractures (?) associated with small

increases in serum phosphate and PTH levels but also with weight loss

e Acute deterioration of renal function, especially in elderly patients with
extracellular velume depletion as well as in patients receiving drugs
affecting renal function, including diuretics (mainly furosemide), RAS
blockers or NSAIDS

e Small increases in LDL cholesterol levels

¢ Increased risk of leg amputations (?)

117




|

1 A aEplnn H XPHIH TON OAPMAKON T1A THN NIPOAHWH KAl BEPANEIA TON
i i KAPAIATTEIAKQON NOZHMATON LTHN KABHMEPINH KAINIKH MPA=H

EvBelEeic-AvievbelEeic-AMnAenibpdoeig - AvemBUpNTES eVEPYELEE - KAIVIKA Xprion

RAS: renin angiotensin system
NSAIDs: non steroid anti-inflammatory drugs
PTH: parathormone

Table 7

SGLT2 inhibitors: contraindications

Decreased GFR ( <45-60ml/min): decreased efficacy

Conditions predisposing to diabetic ketoacidosis (surgery, trauma,

infection, acute diseases, etc.)

Coexistent hypovolemia, especially in patients administered drugs
affecting renal function, such as diuretics (mainly furosemide), renin-

angiotensin blockers or nonsteroidal anti-inflammatory agents

Patients with Type 1 diabetes mellitus

Table 8

SGLT

118

2 inhibitors and cardioprotection: potential mechanisms

Decrease of glucose levels and insulin resistance without associated

hypoglycemia

Drug-induced diuresis leading to decreased cardiac preload, decreased
myocardial wall tension, and ventricular arrhythmias, without SNS

overactivity as well as without electrolyte abnormalities

Maintenance of euvolemia leading to decreased risk of hospitalization for

heart failure

Decrease of body weight and visceral fat as well as of epicardial fat with
potential beneficial effects (decrease of fibrosis and inflammation,

improvement of cardiac function, decrease of cardiac arrhythmias)

Decrease of BP and arterial stiffness as well as restoration of the dipping

profile of BP resulting in a decrease of cardiac afterload
Decrease in serum uric acid levels
Nephroprotection leading to cardioprotection

Increased glucagon levels resulting in an improvement of myocardial

cells function
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Increased ketogenesis leading to an improvement of tissue hypoxia (shift

in fuel energetics)

¢ Increased hematocrit (due to hemoconcentration or to a direct drugs’
effect on erythropoietin production) leading to an improvement in

myocardial and renal tissue oxygenation

¢ Increased activity of SGLT-1 in the heart leading to an improvement of
myocardial function and to a decrease in cardiac arrhythmias

« Small increase in serum magnesium levels, which can decrease the

incidence of cardiac arrhythmias

¢ Decreased NHE activity in myocardial cells leading to increased calcium

in mitochondria and increased energy supply

¢ |Increased activation of AT2 receptors and angiotensin 1-7 pathway

leading to vasodilation (in patients also receiving RAS blockers)
¢ Antioxidant , anti-inflammatory and anti-apoptotic properties

s Decreased intracellular sodium in the myocardium leading to decreased
risk of arrhythmias and to an improvement in myocardial function (effects

on mitochondrial function)

NHE: Na*/H* exchanger
AT2: angiotensin Il receptor type |l
RAS: renin angiotensin system

Figure 1:
MECHANISM OF THE SGLT2 INHIBITORS —MEDIATED INCREASE OF LDL CHOLES-
TEROL LEVELS

SGLT2 inhibitors
Decreased g#ucose levels
Increased lipid catabolism for energy supply
Increased fatty acids in the liver cells
Increased synthesis of acetyl-CoA
Increased cholesterol%evels in the liver cells
Decreased LDL+eceptors activity

Acetyl-coA: acetyl-coenzyme A
Increased LDL cholesterol levels
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Figure 2: EFFECTS OF SGLT2 INHIBITORS ON THE CARBOHYDRATE METABOLISM
SGLT 2 inhibitors

Glucosuria
a-cells SGLT2 iniM |

Decreased body weight Decreasegpin glycemia
Increased sicrelion Wn l l
Improvement of insulin resisi&nce Decreased glucotoxicity

l l Inceased

hepatic glucose production
Improvement of insulin secretion

Decreased insulin concentrations

Figure 3a: EFFECT OF SGLT2 INHIBITRS ON RENAL FUNCTION
(ACUTE ADMINISTRATION)

SGLT 2 inhibitors (acute administration)

—N=a®riuresis
Increased rla" supply

to
the macula densa

Hypovolemia

Vasoconstr|ction of the

afferent arterioles

Decreased GFR
4—
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Figure 3b: EFFECTS OF SGLT2 INHIBITORS ON RENAL FUNCTION (CHRONIC ADMIN-
ISTRATION)

Decreased glucose levels and subsequently reduced

glucotoxicity especially in the proximal renal tubules

Decreased BP

and sodium sensitivity
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KAIvIK} @appuakoAoyia BaciKwV IVOOUAIVWYV Kal ETOINWY CUVOUAO WYV
Baoikng ivoouAivng pe GLP-1 avdAoyo

B. Aaptradidpn
Combination of Basal insulin and GLP-1 analogue
F. Kousathana, V. Lambadiari

2" Dept. of Internal Medicine — Propaedeutic,

Research Institute and Diabetes Center

Attikon University Hospital

Medical School, National and Kapodistrian University of Athens, Greece

Type 2 diabetes is characterised by low insulin secretion and insulin resistance, which leads
to hyperglycemia (1). The treatment of T2DM aims to the prevention of acute and chronic
complications and to the promotion of a good quality of life (2). HbA1c reflects the glycemic
control. High levels of HbA1c are related to an increase in complications of T2DM, mortality
and, consequently increases the healthcare costs (3). HbA1c <7 is a commonly accepted
goal to achieve. However, it is crucial in this effort to avoid hypoglycemia, since hypoglycemia
affects badly a patient’s every day life (4) and even more, can result to coma and death (5).
Another consequence of hypoglycemia is gain of weight which can lead to cardiovascular
disease, increased mortality and healthcare costs (6).

Basal insulin analogues provide a good glycemic control through continuous insulin exposure
with stable glucose levels, avoiding variability of glycemic status and episodes of hypo-
glycemia (7), (8). However, more than 50% of diabetic patients do not achieve HbA1c<7%
(9). Patients with T2DM often hesitate to basal bolus therapy since they are afraid of of hy-
poglycemia, gain body weight, and of starting new complicated therapies (10), so they have
a poor compliance to the basal bolus therapy (11).

According to EASD guidelines for the management of hyperglycemia (8) the therapy of
T2DM aims to be individualized. The target is to achieve HbA1c<7%, having avoided glucose
levels great variations and episodes of hypoglycemia. In patients who do not respond to ther-
apy after three months on metforfim and a healthy lifestyle, a second antidiabetic drug should
be added (i.e. a sulfonylurea, thiazolidinedione, DPP-4 inhibitor or a GLP-1 receptor agonist)
or basal insulin. Patients taking basal insulin and still remaining uncontrolled have three op-
tions: switch on basal bolus therapy, mixted insulin therapy or add-on a GLP-1 receptor ag-
onist.

GLP-1 receptor agonists, such as liraglutide, exenatide, lixisenatide and dulaglutide, de-
crease fasting and prosprandial glucose levels without the risk of hypoglycemia (12). They
imitate the action of GLP-1, a gut-derived hormone which promotes insulin action and sup-
presses glucagon (13).

Liraglutide promotes insulin secretion in a glucose depent way (so reduces the risk of hypo-
glycemia) and, in the same time, restricts glucagon secretion (14). It also reduces gastric
emptying, leading to the sense of hunger and to weigh loss (14).

A combination of basal insulin and GLP-1 analogue improves glycemic control since the two
components of this combination complete each other in a simultaneous regulation of both
prostprandial and fasting glucose levels (15). Particularly, basal insulin analogues have ad-
ditive affects to GLP-1 receptor agonists since they control nocturnal and fasting glucose,
lower the hypoglycemia risk compared to NPH and provoke a modest weight increase. On
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the other hand, GLP-1 receptor agonists have complementary actions to basal insulin ana-
logues, since they control postprandial glucose levels, they do not provoke hyproglycemia
and they decrease body weight (16). The combinations of liraglutide, exenatide, lixisenatide
and dulaglutide are confirmed. The ombination of weekly exenatide and insulin has not yet
been confirmed by the FDA.

Exenatide add-on insulin glargine has been shown to lead to better glycemic responses than
glucose levels achieved with insulin glargine alone, in patients with >9 years of diabetes (17).
It is also shown that patients taking insulin glargine alone gained weight, while those who
were added with exenatide too, lost weight. Those differences where more obvious in patients
with higher BMI, HbA1c and a longer duration of diabetes (17). Devries et al. have demon-
strated that adding detemir basal insulin to patients taking liraglutide and metformin led to a
greater decrease in HbA1c than in the patients taking only liraglutide and metformin (18).
Aroda et al, have also indicated that adding insulin degludec in liraglutide decreased HbA1c
level and body weight compared to liraglutide monotherapy (19). On the other hand, addition
of liraglutide to basal insulin was followed by a dramatic low to HbA1c and body weight rather
that basal insulin achieved all alone (20).

HbA1c and postprandial glucose levels decrease seemed to be greater when lixisanatide
was added in patients taking basal insulin with or without metformin (21) or when added to
the patients who took basal insulin with or without sulphonulourias than those who stayed to
basal insulin monotherapy (22). Riddle MC et al., have also demonstrated that lixisenatide
helps insulin action because it lowers the dose of basal insulin needed (23). The add-on of
lixisenatide achieved HbA1c<7% (without episode of hypoglycemia or weight gain) to a 29%
of patients who were treated with basal insulin, compared to only a 15,5 % of patients who
were treated with basal insulin and once daily rapid-acting insulin (24). Once weekly dulaglu-
tide versus placebo, both added to titrated daily insulin glargine, was found also to improve
glycemic control and weight loss, compared to placebo, after 28 weeks of treatment (25).

Fixed-dose combinations

IDegLira

Basal insulin plus Liraglutide fixed-dose (IDegLira) is a new treatment for use in combination
with oral glucose-lowering agents when these alone or combined with a GLP-1 receptor ag-
onist or basal insulin fail to regulate glucose levels in patients with T2DM. IDegLira injection
is once daily. Deglutec forms in the subcutaneous tissue multihexamers that are absorbed
by the circulation slowly and steadily (26). It is metabolized like human insulin (27). Its elim-
ination half-life (t1/2) is ~ 25 h, which is independent of dose and it is depended by the rate
of absorption from subcutaneous tissue (28).

Liraglutide forms an heptameric form which is slowly absorbed in circulation and restricts the
action of DPP-4 (14) and its bioavility is ~55% (29). It is metabolized like large proteins. The
clearance of Liraglutide is calculated to be ~ 1.2 L/h and its plasma half life (t1/2) is about~
13h (29).

IDegLira is not recommended in moderate or final stage of renal dysfunction and hepatic
disease, because though Deglutec has no contraindications, Liraglutide use is restricted and
no studies have taken place with reference to IDeglira in hepatic disease (27).
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Therapeutic efficacy of IDegLira

Degludec/Liraglutide combination through the complementary mechanisms of action of basal
insulin and GLP-1 agonist may provide patients with improved glycaemic control (12). In this
combination, the GLP-1 analogue reduces the need for high dose of basal insulin, does not
suggest a lot of monitoring of glucose levels since it does not lead to hypoglycemia and helps
to lose weight (30). Add-on therapy with once daily subcutaneous insulin degludec/liraglutide
is an effective and generally well tolerated option for adult patients with inadequately con-
trolled type 2 diabetes, providing the benefits of improved glycaemic control and bodyweight
loss, while decreasing the risk of hypoglycaemia associated with insulin therapy (31).
DUAL | study has indicated a superiority of IDegLira to Liraglutide and a non inferiority to in-
sulin Deglutec, as to HbA1c decrease, after 26 weeks of treatment , in 1663 patients with
T2DM, treated already with metformin and/or pioglitazone (32).

Fewer participants taking IDegLira reported less gastrointestinal adverse events than Liraglu-
tide, while Deglutec showed a superiority. There was no difference between the three groups
as to safety. Serious adverse events occurred in 19 (2%) of 825 patients in the IDegLira
group, eight (2%) of 412 in the insulin degludec group, and 14 (3%) of 412 in the liraglutide
group. Moreover, add-on IDeglira led to reduction in mean systolic blood pressure (BP) of
1.8 mmHg from baseline in insulin-naive patients, compared with 0.7 mmHg for add-on in-
sulin degludec and 2.7 mmHg for add-on liraglutide (27). In the DUAL Il study, add-on
IDegLira noted a greater reduction in BP of insulin experienced T2DM patients than add-on
Deglutec itself (27).

DUAL | stydy has shown that at week 26, in insulin treatment naive patients with T2DM add-
on IDegLira has achieved a higher reduce of HbA1c to <7% or <6,5% than with Deglutec or
Liraglutide alone with 81 and 70 % of add-on insulin degludec/liraglutide recipients achieving
these HbA1c targets vs. 65 and 47 % of add-on insulin degludec and 60 and 41 % of add-
on liraglutide recipients (32). IDeglira achieved a greater reduce in the mean bodyweight
than Deglutec or Liraglutide alone. The proportion of patients who achieved an HbA1c < 7.0
or < 6.5 % without bodyweight gain and/or hypoglycaemia was higher with add-on insulin
degludec/liraglutide than add-on insulin degludec(p< 0.0001) (32). At week 52, reduction of
HbA1c to <7% or <6,5% levels was significantly greater in add-on IDegLira than the other
two groups, and the proportion of patients who achieved an HbA1c < 7.0 or < 6.5 % without
bodyweight gain and/or hypoglycaemia was similar with add-on insulin degludec/liraglutide
and add-on insulin degludec (32).

DUAL Ill study has shown that in patients taking GLP-1 receptor agonist, had uncontrolled
diabetes and were switched to IDegLira, had greater reduction of HbA1c levels than in thse
who remained to GLP-1 agonist at week 26 (33). They had also greater reduction of the
mean FPG levels and the mean nine-point SMBG profiles (p<0.001). However, they had an
increase of body weight, comparatively to those who remained to GLP-1 therapy.

DUAL IV study indicated that in diabetic patients taking sulphonylouria (+/- metformin) who
had uncontrolled glucose levels, an add-on IDegLira led to a higher decrease in FPG levels
and HbA1c than an add-on placebo at week 26 (34). They had also greater reduction of the
nine-point SMBG profiles than in those taking placebo, but the latter presented greater re-
duction of weight than those who swithed to IDegLira.

DUAL Il study compared the patients being badly controlled with basal insulin and metformin
with or without soulfonylourias or glinides who switched on IDegLira versus those who
switched to Deglutec (35). In week 26, patients taking IDegLira had a greater decrease in
HbA1c levels, greater reduction in mean FPG levels and body weight and of the nine-point
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SMBG levels than those taking Deglutec.

DUAL V showed that diabetic patients treated with Glargine with uncontrolled diabetes who
switched on IDegLira, had a higher reduce in HbA1c and in body weight, rather than those
who remained to Glargine, but the two groups did not have a statistically important difference
with reference to reduction of FPG levels (36). After 26 weeks, a significantly greater pro-
portion of add-on IDegLira than glargine recipients achieved the HbA1c target of < 7.0 %
with significantly (p<0.001) greater proportions of patients in the IDegLira than in the insulin
glargine group achieving the two composite endpoints of an HbA1c target of <7.0 % without
hypoglycaemia or an HbA1c target of< 7.0 % without hypoglycaemia and bodyweight gain.

Lixisenatide plus glargine

LixiLan

Lixisenatide plus glargine (LixiLan) is also a new fixed-dose combination which is prospec-
tively coming. Lixisenatide has been recently used in combination with basal insulin therapy
(37), (38) Short-acting exenatide appears more effective in controlling postprandial glucose
PPG (39), whereas long-acting preparations, such as liraglutide and once-weekly exenatide,
have greater effects on fasting hyperglycemia (40). Lixisenatide is a novel GLP-1RA that
shares the main features of these agents but has a profile of action that appears intermediate
between short-acting exenatide and longer-acting agents (40). Lixisenatide is effective ad-
ministered once-daily, yet. retains the ability to reduce PPG, an effect associated with slowing
of gastric emptying (41). According to Rosenstock et al., LixiLan achieved a reduction of
HbA1c -1.7 % compared to only -1,3 % using glargine (42). In overweight patients with long-
standing uncontrolled type 2 diabetes despite several years on basal insulin and up to two
OADs iGlarLixi achieved superior improvements in glycemic control with beneficial effects
on body weight, no additional risk of hypoglycemia compared with iGlar, and low rate of gas-
trointestinal AEs compared to data from prior studies with lixisenatide (43). LixiLan is more
effective in achieving meaningful improvements in glycemic control than iGlar or Lixi alone,
reaching a normal HbA1c level of 6,5%), which was attained with no weight gain and without
increasing the risk of hypoglycemia, thus contrasting with the known outcomes in insulin
naive patients with type 2 diabetes initiating basal insulin treatment (44).

Cost effectiveness of basal insulin / GLP-1 analogue

A’sa Ericsson et al. have indicated that IDegLira is estimated to be cost-effective compared
with commonly used intensification treatments for patients with T2DM uncontrolled with basal
insulin (45). Particularly, the analysis of IDegLira versus up-titrated basal insulin in patients
who had not achieved HbA1c control with basal insulin showed a QALY difference of 0.97
compared with both insulin glargine and NPH insulin. Althought IDegLira was more expen-
sive, the cost of complications were higher in these groups rather than with the combination
Degludec/Liraglutide.

IDegLira was superior to basal bolus indicated a difference in QUALY 2.13, when compared
with Glargine or NPH, because it led to fewer complications, fewer hypoglycemic epeisodes
and less complexity of therapy.

With reference to the comparison of cost between IDegLira versus the basal insulin and Li-
raglutide the overall cost associated with IDeglLira was SEK3500 lower than with liraglutide
added to insulin glargine, suggesting that IDegL.ira treatment was dominant (45).
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duoioloyia Kal TTaBo@uaoioloyia TNG METAYEUMATIKAG pUBUIONG TG YAUKOENG

O1twg gival yvwoTo, eKTOG aTTd TIG AIXMES EKKPIONG TNG IVOOUAIVNG PE Ta yeUPaTA, Ta B-KUT-
TAPQ EKKPIVOUV CUVEXWG Kal UE OTABEPS PUBUO PIKPEG TTOOOTNTEG IVOOUAIVNG OAO TO 24WwpP0
(Baoikn IvoouAivaipia). H Baoikr €Kkpion TNG IVOOUAIVNG €ival EEAIPETIKA CNPAVTIKE YIO TV
ETTITEVEN PUOIOAOYIKNG opoIdoTAONG TNG YAUKOZNG KaTA Tn dIdpKela Tou 24wpou dIOTI KaTa-
OTENAEI TNV evdoyevh TTapaywyn YAUKOZNG atro To ATTap Kal d1aTnpEi TNV EUYAUKQIWIa OTIG TTE-
PI6OOUG PETAEU TWV YEUPATWY Kal 10IaiTepa KAt TN didpkela g vuxtag (Eikéva 1). H
IVOOUAIVN KATAOTEAAEI TV NTTOTIKA TTapaywyr] YAUKOZNG: (1) yE EMPECOUG HNXAVIOHOUG (KO-
TAOTOAN TNG €KKPIONG YAUKAyOvNG, KataoToA TNG AITTéAuong oTo AImmwdn 1016 Kal TNG TTpw-
TEOAUONG OTO WUIKO 1I0TO KAl PEIWON TWV UTTOOTPWHATWY TNG YAUKOVEOYEVEDNG, KABWG Kal
MEOW TOU UTTOBOAANOU, (2) uE AUECOUG MNXAVIOHOUG (UETABOAEG OTN OPACTIKOTNTA TWV EV-
CUPWV PUBUIONG TNG YAUKOVEOYEVEDNG).

2710V 0OKYXapwdn d1aBATN TUTTOU 2 (ZA2) N BACIKN €KKPION IVOOUAIVNG UTTOAEITTETAI KAI T ETTI-
TeEdA YAUKQYOVNG Kal EAeUBEpWV AITTAPWYV 0EEWV vNOTEIAG ival UPNAA e aTToTEAECPA N NTTA-
TIKA TTapaywyn YAUKOZnG va au&dvel. H xopriynon avaAdywv IvoouAivng Bpadeiag dpdong
KATaoTEAAEI TNV augnuévn TTapaywyr] YAUKOLNG pe dueon dpdon oTo ATTOP KAl EYPECT UE PEI-
won NG YAukaydévng kai TG AimmroAuong. I autd 1o Adyo, o1 aAyopiBuol TG AJEPIKAVIKAG KAl
NG Eupwtraikng Etaipeiag yia tnv BepatreuTikni avtiyetwiion tou 2A2 (ADA/EASD 2017)
aAAG kal TNG EAANVIKAG AlaBnToAoyikhg ETaipeiag (KateuBuvtripieg Odnyieg yia tn Alaxeipion
Tou AlanTikou AoBevoug 2017) cuoTrivouv Thv £yKaipn TTPooBKn BAaCIKNG IVOOUAivNG OTA
avTIdIaRNTIKA dIoKia (akOua Kal o€ OeUTEPO OTADIO PUETA TN METPOPHIVN) AV AUTA ATTOTUXOUV
va dlarnproouv TNV HbA1¢c<7%.

MeTd Ta yeUpaTta, ol unxaviopoi puBPIoONG TNG OMOIOOTACNG TNG YAUKOLNG €ival TTIO TTEPITTAO-
KOI KOl a@QOopOouV évav eCAIPETIKA OUVTOVIOUEVO OUVOUAOHO TNG EKKPIONG Kal TG dpaong TNG
IVOOUAIVNG OTOUG I0TOUG-0TOXOUG. H €kKpion TnG IvoouAivng aufdvel Taxutata PeE TNV
évapén Tou yeUPATOG Kal TAVEI OTO PEYIOTO Péoa o€ 45 trepitrou AeTTd. H dpeon avratmo-
KPIoN TWV B-KUTTAPpWY OTNV €i0000 TNG YAUKOLNG OTNV KUKAOQOpPIa PETA TNV aTTOppOPnon
aTTO TOV YOOTPEVTEPIKO CWAAVA Kal N TaxUTaTn au§non TnG IVoouAivng Traiouv KaBopioTikd
POAO OTOV £AEYXO TNG METAYEUMATIKAG UTTEPYAUKQIMiag d16TI: (1) egao@alilouv xaunAég dia-
KUMAVOEIG TWV ETTITTEOWV TNG YAUKOZNG OTNV KUKAOQOPIQ KOTA Th METAYEUUATIKN TTEPIODO, (2)
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KataoTEAAOUV TaxuTaTa TNV EKKPION YAUKAyOvNG atTo Ta a-KUTTAPA PE TOTTIKO (TTAPAKPIVIKO)
MNxaviopd ota vnoidia, (3) kataoTEAAOUV Tnv evdoyevh TTapaywyn YAuKOZng, (4) augdvouv
TN dpacTIKATATA TNG NITTOTTPWTEIVIKAG AITTAONG N OTToia KaBaipel T TPIYAUKEPIDIA TOU YEUPOTOG
aTTO TNV KUKAOQOPIa Kal KATAOTEAAOUV TNV OpUOVOo-£uaioBnTn AITTdon Kai TRV EVOOYEVK) ATTO-
Auon, (5) e€ao@alidouv Tnv oTadlakr augnon TN KatavaAwaong TNG YAUKOZNG aTTd ToV PUIKO
I0TO PE ATTOTEAEOHA TNV ETTAVODO TNG YAUKOLNG OTA QUOIOAOYIKA (TTPOYEUMATIKA) ETTITTEDQ
péoa o€ 3-4 wpeg PeTA TO yeupa (Eikdva 2). 2tnv e€ao@AAion TNG eUyAUKAIUIOG PETA TO
YEUMQ, onuavTIKO poAo TTaidel kal N augnon TnG ékkpiong Tou GLP-1 n otroia dieukoAUvel TV
YAUKOZO-£EapTWHEVN augnaon TNG IVOOUAIVNG evw TTapdAAnAa puBuicel Tov puBuod Tng yaoTpl-
KNG KEVWONG WOTE va ETTITUYXAVETAI OTADIOKI (KATA WOEIG) KAl OXI AdIKr €i0000G TWV TPO-
PWV OTOV YOOTPEVTEPIKO CWARvA.

H dpdon TnG IvoouAivng KATd TNV YETAYEUUATIKI TTEPIODO €XEI VA KAVEI KUPIWG PE TNV aU-
¢non TG KaravaAwong YAUKOZNG atrd tov YUIKO 10TO (80%) kal TTOAU AiyoTepo atrd Tov Al-
TTwdnN (20%). KabopioTik onuacia yia tnv dpdaon NG IVOOUAIVNG OTOV PUIKO 1I0TO PETA TO
YeUpa €xel n KataoToAR TNG AITTGAuong oTov AITTwdnN 10TG Kal N JEIWON TWV CUYKEVTPWOEWV
TWV €AEUBEPWV AITTAPWYV OEEWV OTO aipa.

H 1TaBo@uaoioloyia TNG METAYEUHMATIKAG UTTEPYAUKAIPiag dlapEpEl OTOUG duo TUTTOUG dIa-
BNATN. Z1ov cakyxapwdn d1aBATN TUTTOU 1 (ZA1) o@eileTal ATTOKAEIOTIKA O€ AtTOAUTN EAAEIWN
IVOOUAIVNG AOYWw KATAOTPOPAG TWV B-KUTTAPWYV PE avoooTroINTIKO PNXAVIOWO. 210 A2, n Je-
TAYEUMATIKY UTTEPYAUKAIUia o@EileTal:

(1) Ze dlatapayr oTnv £KKPION TNG IVOOUAIVNG PE TTABOAOYIKY avTaTTOKpIon TWV B-KUTTAPpWY
oTa epeliopara (YAuKOEn, apivoééa kal eAeuBepa AItapd ogéa). H €kkpion TnG IVOOUAivNg
oTnNV apxr Tou YEUUATOG KABUOTEPE (KATAPYNON TNG TTPWTNG ACNG) YE ATTOTEAECUA TNV AU-
¢non Tng deUTEPNG PACNG Kal TN dnuioupyia utrepivoouAivaipiag (Eikéva 3). H onuacia tng
TTPWTNG PAONG £KKPIONG TNG IVOOUAivNG attodeixbnke o€ aoBeveic ye A2, 0TOUG OTTOIOUG
xopnynenke vateyAividn (ekkpitaywyo TnG IVOOUAIVNG PE TOXEIQ avTATTOKPION) UE ATTOTEAECUA
TN MEIWON TNG PETAYEUPATIKAG UTTEPYAUKQIUIOG.KAI TNV KATACTOAN TNG £vOoyevoUg AITTOAUCNG
oTov AITTwdn 10T0.

(2) Ztnv avtioTaon Twv I0TWV (KUPIWG TOU JUIKoU) aTnV IVOOUAIVN n OTToia oQeiAeTal O€ JE-
yaAo BaBud otnv augnon NG ANITéAucng atov AITTwdn 1016 pe eTTaKOAOUBN augnon Twyv ETTI-
TTEOWV TWV EAEUBEPWV NITTAPWV OEEWV OTO aipa.

PUOuION TNG METAYEUHMATIKAG UTTEPYAUKAIMIOG

O1 oTpaTtnyIKEG yIa TN BEATIWON TNG HETAYEUUATIKAG UTTEPYAUKQIUIag oTov ZA €ival:
1. Zradiakn TTPooBnKn avaAdywyv IVOoUuAivng Taxeiag dpaong

2. AvaAoya IvoouAivng TaxuTEPNG attoppoPnong Kal dpaong

3. Avaloya GLP-1 (ta yeupaTiKa aAAd Kal Ta okpdag dpdong)

4. AvaoToAgic Twv a-yAukoo1daowv (akapBoln)

Ooov agopd T xopriynon IvoouAivng otov 2A1 kal ZA2, n puBuIon TNG METAYEUUATIKAG UTTEP-
YAukaiuiag TTpoUTToBETEl TH CWOTH 660N (avAAoya e TO YEUPQ) KAl TOV CWOTO XPOVO XO-
pPYNONG TNG YEUPATIKAG IVOOUAiIVNG. Ol unNXaviouoi Y€ TOUG OTTOIOUG N IVOOUAIVN JEIWVEI TA
eTTiTTeda YAUKOLNG cival: (1) n BaAoIKr IVGOUAIVN PEIWVEI TRV UTTEPYAUKAIUIO VNOTEIQG PJE KaTa-
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OTOAA TNG €vdoyevoUGS TTapaywyns YAUKOZNG oTo ATTaP Kal Peiwon TG ANITTéAuong oTov Al-
TTWoN 1076, (2) N IvOoUAivn Taxeiog dpAong MEIWVEI TRV JETAYEUPATIKA UTTEPYAUKQIMIA hE au-
¢non TG KaTavaAwong YAUKOZNG oTov PUIKO KUpiwg 10TO Kal peiwon TG AimréAuong oTov
ANITTwdN 1016 (Eikéva 4).

Taxeiag dpaong (YEUUATIKEG) IVOOUAIVEG gival:

(1) n avBpwTTivn IVvOOUAivn n otroia TTapdyeTal BIOCUVOETIKA Kal TO HOPIO TNG €ival TAUTO-
OnNMO HE TNV evOoyeVr IVOOUAIVN. MEIOVEKTNUA gival N apyr] atToppdPnaon atrd Tov UTTodopIo
I0TO WETA TNV €veon (Ta POPIA TNG IVOOUAIVNG BpiokovTal OTO €VECIUO dIGAUNA UTTO JOPO®N
ECAPEPWV) ME ATTOTEAECHA N GAPUAKOKIVATIKY TNG VA SIAPEPEI ATTO TNV KIVNTIKA TNG £vOOyE-
vOoUG IVOOUAIVNG OTnV KUKAo@opia PETA TO yeuua (Eikéva 5) Kal eTTopéVwG n Xperon tng yia
TNV KAAUWN TWV YEUPATWYV va gival TTpoBANUaTIKN. MNa va emTUXEl KAVEIG IKAVOTTOINTIKO ATTO-
TEAEOHA PE TNV avBpwTTIvn IVOOUAivN TTpETTel va TN Xopnynoel 30 ) kal 60 AeTTTd TTpIv aTtro TO
yeuua (Eikéva 6) pe KivOouvo TTpo-yeupaTikAG UTToyAukaipiag. ETriong, n ueydaAn didpkeia dpd-
ong (Gvw Twv 6 WPWwvV avaloya pe TN dO0N) TTPOJINBETEI O€ PETAYEUMATIKEG UTTOYAUKAIUIEG.

(2) Ta avaAloya ivoouAivng Taxeiag dpaong £Xouv TTPOKUYWEI ATTO TNV AVTIKATACTAON OpI-
OMEVWV QUIVOEEWY OTO POPIO TNG IVOOUAIVNG ME AAAD Ta OTTOIO OEV £XOUV TTOAIKOTNTA UE ATTO-
TEAEOMQ TNV ATTOUCTA ECAUEPWY OTO EVECIMO OIGAUMA Kal TV TaXUTEPN ATTOPPOPNON ATTO TOV
UTTO0O0PI0 10TO PETA TNV £veon (Eikova 8). Ta TTAEOVEKTANATA TWV avaAOYywV Taxeiag dpdaong
EvavTl TNG avOpwTTIVNG IVOOUAIVNG gival: (a) Xopnyouvtal oTnv apxrf Tou yeupatog, (B) Hi-
MoUvTal OXeOOV TO PUOCIOAOYIKO TTPOPIA TNG IVOOUAIVNG, (Y) ETTITUYXAVOUV OXEOOV QUOIOAOYIKN
YAUKQIUIKR pUBPIoN PETA TO YEUPA Kal (©) JEIWVOUV TOV KivOUVO UTTOYAUKaAIWiag oTa dIaoThH-
MOTA JETAEU TWV YEUPATWV.

Edv n Baoikr IvoouAivn eTITUXEI va puBuioel TNV YAUKOZN vNOoTEIOG OAAG OTTOTUXEI VA PEILOEI
TNV HbA1c<7% (évdeItn OTI au&Avouv oI JETAYEUNATIKES TIMEG YAUKOLNG) TTPOOTIOETAI OTO B¢-
POTTEUTIKO OXNMA YIa €VEOT avaAOyOU TaxEiag dpAaong TTpIv To KUPIO YeUua TnG nuépag (basal
plus). ETTi atTOTUXIOG AUTOU TOU OXAMATOG TTPOXWPANE O€ TTAN PN eviaTikoTroinon (basal bolus)
ME pIa €veon avaAdyou Taxeiag dpaong TTpIv atro KABe KUpIo yeuua. Adyw Tou QUGCIOAOYIKOU
PAPPOAKOKIVNTIKOU TOUG TTPOPIA Ta avaAoya Taxeiag dpdong gival TTOAU TTI0 SPACTIKA aTTO TV
avlpwTTIvN IVOOUAIVN. Agv UTTAPXOUV KAVOVEG Yia TNV O0COAOYIa N OTToIa TTPETTEI VA ECATOI-
KeveTal (e€apTaTal aTrd TO €i00G TOU PAyNTOU, TNV PUOIKI KATACTACH, TRV NAIKIQ, TNV WP TNG
NUEPAG KATT). Mia yevikry oUOTOON YA va apxioel Kaveig Tn Bepartreia ival 4 povadeg avaio-
you, 1} 0.1 povadeg ava xIAidypaupo Badpoug cwpartog 3 1o 10% tng 86ong TNG BACIKAG Iv-
OOUAIVNG avd yeuua.

2NMAVTIKOG TTapAywV dIaKUPAvVONG TwV ETTITTEDWYV TNG IVOOUAIVNG OTNV KUKAOQOPIa PETA TNV
éveon (o otroiog kaBopicel og PeydAo BaBPo Kal TIG HETAYEUMATIKEG DIAKUMAVOEIG TNG YAUKO-
{NnG) cival n TaxuTnTa atmroppd®nong atrd Tov UTTOdOPIO 1I0TO N oTToia ETTNPEACETAI OTTO TTOA-
Aoug Trapayovteg (Eikéva 9). ToviCetarl 101aitepa n AITTo-UTTEPTPOYIA N OTTOIA Eival APKETA
OUXVI 0€ a0BEVEIG TTOU KAVOUV EVTATIKOTTOINUEVA OXHHATA IVOOUAIVOBEPQTTEIQG.

(3) TeAeuTaia, avaTTUOOOVTAI OKEUAOUOTA YEUUATIKWY IVOOUAIVWV UE UTTEP-TaXEia dpdon
N oTroia €CaO@AAIeTaI UE TNV AUENON TNG TAXUTNTOG ATTOPPOPNONG ATTO TOV UTTOBOPIO 10TO
META TNV €veon. MnxavioTikoi TPATToI 01 OTToioI dOKINAZoVTAl WOTE va augnBei n TaxutnTa
aTropPOPNONG TNG IVOOUAIVNG €ival N TOTTIKI aUgnon TNG PONG TOU QiATOG OTNV TTEPIOXH TNG
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€VEONG, N XPNOIMOTTOINON €1I0IKWV PIKPO-BEAOVWV WOTE va XOPNYEITal N IVOOUAivn OTO XOPI0
QVTi OTOV UTTOBOPIO I0TO, N EICTIVEOPEVN IVOOUAIVN KAl N XOprynon Tng IvoouAivng dI0dEPUIKA
utTd TTieon ue ouokeuég (jet injectors) avTi yia BeAdveS. ANAEG TTPOOTIABEIEG APOPOUV TNV
TTPOOONKN EKOOXWV OTO £VECIYO dIGAUMA Ta oTToia BonBouv va diatneouvTal Ta JopIa TNG Iv-
OOUAIVNG O€ HOPPH HOVONEPWYV £EACPANICOVTAG TNV APECT ATTOPPOPNON TOUG UETA TNV €vEDN,
€xel 0€ dOKINaOBEI Kal N TTPOCBKN uaAoupoviddong n otroia dIEUKOAUVEI TN didxuon aTTd ToV
UTTOBOPIO 1I0TO TTPOG TNV KUKAOQOPIa.

Mpdoearta, avatrTuxdnke n TTPWTN UTTEP-TaXEIag dpaong IvoouAivn “faster-acting insulin as-
part” ue Tnv TPooBnikn ekddxwv (L-apyivivn kail viaoivauion). To véo autd okelaoua doKI-
pNaoBnke o aocBeveig pe A1 kal €0€1Ee TaXUTATN AUENON TNG IVOOUAIVNG OTNV KUKAOQOpia
(Méoa o€ 30 AeTrTd peTd TNV €veon) KAl ATTOAUTA QUOIOAOYIKO QAPUAKOKIVNTIKO TTPOPIA KOBWG
KAl HEYOAUTEPN MEIWON TNG METAYEUUATIKAG UTTEPYAUKAIYIOG 0€ OUYKPION PE Ta avaloya Iv-
OOUAIVNG Taxeiag dpaong.

2TIG OEPATTEUTIKEG ETTIAOYEG UTTAPXOUV KAl T HiyMATa IVOOUAIVNG Ta OTToia €ival avAapign duo
IVOOUAIVWYV péoa oTo id1o didAupa, Tng NPH (IvoouAivn evdidueong dpaaong) Kail evOg avaAo-
you Taxeiag dpaong. To yeyovog OUwG 0TI CUVUTTAPXOUV dUO IVOOUAIVEG PE EVTEAWG dIaPO-
PETIKA QAPUOKOKIVNTIKI KAl QAPUAKODUVAMIKI) CUPTTEPIPOPA, KAVEI TA PiyuaTa £CAIPETIKA
duoxpnoTa oTNV KAIVIK TTpA¢n. Evw n ouvyxopriynon avaAdywv Bacikig IVOOUAiIVNG Kal ava-
ASywV IvOouAivng Taxeiag dpaong EXel atTodeIXOei EEAIPETIKA dPATCTIKY OTA EVTATIKOTIOINUEVA
oxAMaTa, OV I0XUEI TO idI0 P Ta piypaTa IvoouAivng. H NPH gival ivoouAivn pe 12wpn didp-
KEIQ KAl ETTOPEVWG TTPETTEI VA XOPNYEITAI TO AlyOTEPO BUO POPES TNV NUEPA (TTPWI Kal BPAdu).
Etriong, n NPH atréxel oAU a1rd 10 va XapaktnploBei Baoikr d10TI £xel kopu®r dpdong n
oTT0ia €ival 4-6 WPEG PETA TNV XOPHYNON KAl ETTOPEVWG TTPOOINOETEI O UTTOYAUKAIUIEG TTOAAEG
WPEG META TO YeUPa (Eikdva 9). Ta MEIOVEKTAMOTA TWV PIYHATWY IVOOUAIVNG €ival ONUAVTIKA:
(1) TO N PUOIOAOYIKO PAPHUAKOKIVNTIKO KAl POPUAKOOUVAUIKO TTPOQIA 0dnyEi 0€ UTTEPIVOOU-
Aivaipia, augnon Tou KivoUuvou ooBapwV UTTOYAUKAIMIWY (TO geonPéPl aAAG Kal TNV vUxTa
KaTtd Tn dIGPKEIQ TOU UTTVOU Ol OTTOIEG €ival IDIAITEPA ETTIKIVOUVEG) KAl augnon Tou BApoug ow-
MOTOG, (2) dev gival EUKOAN N TITAOTTOINON yIA TNV £TTITEUEN TOU OTOXOU TNG YAUKAIUIKAG pUB-
Miong. MNa Tapddelypa, yia va TITAOTTOINCOUUE HIa £€vEOn HiyMaTOG TTPIV TO Bpadivo yeuua, n
pev NPH Ba trpétrel va TITAOTTOINGEi e BAoN TIG TTPWIVES TINES YAUKOLNG vnoTEiag To d€ ava-
Aoyo Taxeiag Opaong Pe PACN TIG HETAYEUMATIKEG TIMEG YAUKOCNG. AUTO OPWG Eival TTPAKTIKA
aduvaTto étav oTnv idia dOoN TTaipvel KAVEIG Kal TIG U0 IVOOUAIVEG OuyXpOvwG. (3) H ouvu-
TTapgn Kal Twv dUO IVOOUAIVWYV OTO id10 dIGAupa dnIoUPYE iCnua Kal atraiTeital eEAIPETIKA
KOAN avauign Trpiv TNV €veon. Z& avTiBeTn TepiTTTwon n 600N TWV IVCOUAIVWV TNV OTToia Ad-
Bavel 0 aoBevAG PTTopEi va aAAGlel atro Tn pia Eveon oTnv GAAN pe OAEBpIa aTToTeAéopaTa
yla TNV YAUKQIUIKR pUBuION.

Ta piypata IvVOouAivng PTTopE va gival XpAOIUA O OPICUEVEG TTEPITITWOEIG OTIG OTTOIEG O 000E-
VAG: (1) éxe1 KaBopIopEVa wPApIa YEUPATWY, OTOBEPES DIATPOPIKEG OCUVABEIES, XWPIG IBIAITEPA
MeTaBaANOpEVES TTOOOTNTEG UBATAVOPAKWY OTA YEUUATA, (2) £Xel Un METABOAAOUEVEG dpa-
OTNPIOTNTEG ATTO YEPQ O€ PEPQA, PE OTABEPA Kal TTPORAEWINO wpdpla €000V, Kivnong Kal
armmaoxoAnong, (3) ival dropo peyadAng nAikiag étrou o1 atoxol TG HbA1c dev gival Idiaitepa
XOUNAOI.
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OepaTreuTiKEG ETTIAOYEG Yia Th Slaxeipion TG uTrepyAuKaipiag oto A2

Ooov agopd TN puBUIoN TNG CUVOAIKAG UTTEPYAUKAIUIOG KATA TN dIdpKEIa ToUu 24Wpou, TPEIG
TTapPAyovTeG TTPETTEI VA AauBavovTtal uttown: (1) n Baoikr) utrepyAuKaiyia, (2) N JETAYEUMATIK
utTEpYAUKaIJia, (3) n dlakupavon Twv eITTEdWYV TNG YAUKOZNG OTO aipa 010 24wp0. Av Kai N
HbA1c éxel kaBiepwBei 010 2A2 WG 0 KUPIOG BEIKTNG TOU BaBUOU €KBEONG TWV I0TWV OTN YAU-
KON, N METPNON TNG B¢ divel EIBIKEG TTANPOQPOPIES YIA TO TTOI0G ATTO TOUG TPEIG auToUG TTAPA-
YOVTEG €UBUVETAI TTEPICOOTEPO YIA TN PETABOAIKN aTToppubuion o€ KABe aoBevr) WOTE va
oxedI000¢i ECATOUIKEUPEVN KAl QTTOTEAEOUATIKN Bepatreia. MeAéTeG o€ aoBeveig pe ZA2 £€0¢l-
¢av oti: (1) étrav n HbA1c gival <8%, N cuveloPopd TNG METAYEUUATIKAG UTTEPYAUKQIMIAG OTn
OUVOAIKA UTTEPYAUKQIUIa €ival TTIO ONPAVTIKI aTTd TN OUVEICQOPA TNG BACIKAG UTTEPYAUKOQI-
Miag, (2) étav n HbA1c gival 8-9% n geTayeupaTIKr Kal N BACIKr) UTTEPYAUKAIUIO CUPPETEXOUV
1ooTIa (3) o€ HbA1c>9% n ouvelo@opd TnG BacikAg uttepyAukaipiag utrepéxel. Or TTAnpo-
QOpIEC AUTEG gival KAIVIKA XPACIUES YIA TIG ATTOPACEIG TWV BEPATTEUTIKWY ETTIAOYWYV OTNV
évapén ¢ Bepatreiog aocBevwy pe XA2.

2€ aoToxia TwV avTl-dIaRNTIKWY BIoKiwV va pubpicouv Tn YAUKOLN, 0 KAAOOIKOG TPOTTOG V-
TATIKOTTOINONG TNG Bepartreiag eival ye TNV TTPOoBAKN Bacikng IvoouAivng. ETTi atroTuyiag
QuTOU TOU OUVOUAOHOU, N KAAOOIKA €TTIAOYN (CUP@WVA PE Toug aAydpiBuoug TG EAANVIKAG
AlapntoloyikAg Etaipeiag 2017 kai Twv ADA/EASD 2017) ival n TpooBrikn avaAdywv Iv-
ooulivng Taxeiag dpdaong (lispro, glulisine, aspart) apxikd pia @opa TTPIV TO KUPIO YEUUQ
(basal plus) ka1 0Tn ouvéxela o€ TTAAPN EVTATIKOTTOINON PE TN XOPryNnon Toug TTpIv atro OAa
Ta yeupaTa (basal bolus). H ouyxpovn kai 1o ac@aAig evaAAakTIKA AUCN 0€ auTo TO OUV-
duaco o gival n TTpooBrikn avaAdywv Tou GLP1 oTn Bacikr IvoouAivn avTi Twv avaAdywv Iv-
OOUAIVNG Taxeiag dpaong.

ZUPTTEPACHATIKA, OrUEPA UTTAPXOUV EEAIPETIKEG KATNYOPIEG GAPUAKWY Ol CUVOUACHOI TWV
OTTOIWV PTTOPOUV VA TTETUXOUV ApIoTn pUBPIoN 0TO ZA2. nPavTIKO OUWG gival va BUPOUaoTe
O1I: (1) Ta BgpéNIa yia TNV eTITUXIA OAWY TwV BEPATTEUTIKWY ETTIAOYWV €ival n diaiTa Kai n
aoknon (2) av Kai ol aAyOpIOUOoI TIPOCPEPOUV ONUAVTIKR BoNBEIa OTIC BEPATTEUTIKES ETTIAOYEG,
EKEIVO TTOU £xEI TN JEYAAUTEPN ONuacia gival n e§arTodikeuon TG Bepatreiag. H KaAA yvwon
TWV TTABOQUCIOAOYIKWY PNXAVIOUWY O KABE oTAdIO TOU A2 Kal TwV IBIAITEPOTATWY KABE
d1apnTIKOU aoBevoug ival ekeiva TTou Ba cuuBAAAOUV KABOPIOTIKA OTNV ETTIAOYHA TWV KATAA-
ANAWV BEPATTEUTIKWY OUVOUAC WY, Ol 0TTOI0I Ba 0dNyroouV 0€ KAAr JETABOAIKA puBuIon Kai
ATTOPUYR TWV XPOVIWV ETTITTAOKWV.
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KAIVIK ) @apuaKoAoyia TwV avTIOpPUBUIKWY QapHAKWY

Mavayiwtng I. Kopavt{émroulog
Emikoupo¢ Kabnyntig¢ KapdioAoyiag, AppuBuioAdyog, A’ KapdioAoyikn KAIVIKA laTpikn¢
2X0Ang MNaverriotnuiou lwavvivwv

2o@ia . NMAakoUToN
NoonAeutpia T.E. Aluoduvauikou Epyaortnpiou lNavemortnuiakoU Noookoueiou lwavvivwy,
Merarmrruxiakn @oirntpia MNavemornuiou lwavvivwv

Eicaywyn

O1 KapdIakES appuBuieg ATTOTEAOUV GNPAVTIKR AITia vOonpoTnTag Kal BvntétnTtag oTov ava-
TITUYMEVO KOOMO Kal CUPBAAAOUV OTNV TTEPITTAOKOTNTA TNG QVTIUETWTTIONG AOBEVWV PE KApP-
dlayyelokd vooruaTta aAAd kal aoBevwyv pe o&éa Taboloyikad TTpoBAnuarta. Mapd Tnv
EKTETAPEVN EQAPUOYH ETTEUPRATIKWYV HEBOGOWV OTTWG TNG KATAAUONG KAl TNG EMPUTEUCNG ATTI-
VIOIOTWYV Kal BNUATOd0TWYV OTNV QVTIMETWTTION ApPUBMIWY, N XPHoN avTIapPUBPIKWY @apud-
Kwv (A®P) cuveyiCel va atroteAei onuavTikr BepatreuTikr YEBODO, €iTE YEPOVWHEVA EITE
OUPTTANPWUATIKA OTIG TTPOAVAQEPOEITEG ETTEPPRATIKEG OTPATNYIKES. ETTIONG, TTOAU XPAOIUN
gival n xopriynon A® o€ eTreiyouceg KataoTAoEIG OTTOU N APEDT EQPAPUOYNA ETTEUPRATIKWY HE-
000wV gival avEPIKTN.

Ta AD xpnoiyoTToIoUVTal KUPIWG VI TOV TEPHATIONO KAPSIAKWY appubuiwv aAAd Kai yia Tnv
TIPOANWYN UTTOTPOTIAG AUTWY KaBWG Kal yia Tnv emRpaduvon TnG KapdIakAG ouxvoTnTag 0TN
di1dpkeia Toug. Zmraviotepa, AP xopnyouvTtal yia EAeyX0 CUUTITWUATWY. ETriong pepikd atrd
QuUTA BIEUKOAUVOUV TNV NAEKTPIKA avaTagn appubuiwy. Ta repioadTtepa atrd Ta KAaooikd AP
OpouUV UTTAOKAPOVTAG IOVTIKA KAVAAIQ OTO KAPBIOPUOKUTTAPA 1} AAANAETTIOPWVTAG YE PEM-
BpavikoUg uTTod0XEIG TTOU PUBUICOUV NAEKTPOPUGCIOANOYIKEG IDIOTNTEG.

Mepiopiopoi otn Xprion Avtiappuduikwy Qapudkwyv

evikd Ta AD £xouv TTEPIOPIOUEVN ATTOTEAEOUATIKOTNTA. AnAadr) akOua Kal av divovTal PE Ka-
TAAANAN €vdeign otn owoT 860N UTTOPEI va aTToTUXOUV 0TO KAIVIKO atroTéAeopa. ETtiong n
OlI0TAPNON OTABEPWV BEPATTEUTIKWYV ETTITTEDWV YIa TTOAAG atrd auTd gival SUOKOAN. ETTITTA¢oV,
€XOUV OUXVEG TTOPEVEPYEIEG KOI AVETTIBUUNTEG OPATEIG OTTOTE XPEIACETAI TOKTIKI) TTAPAKOAOU-
Bnon katd Tn didpKeIa Xopriynong Toug. AAAN pia ‘okoTeivr) TTAeupd’ Twv AD givail n duvnTiKA
TTPOAPPUBUIKN TOUG dpAOon. ZUYKEKPIUEVA, TTOANG AD UTTOPET JEPIKEG POPES VA ETTIOEIVWOOUV
f va TTPOKAAECOUV appuUBies IDIWG oe aoBevEIG ue DOUIKEG KapPDIOTTABEIEG. AUTH N TTpOap-
puUBUIKA Opdan aTroTeAEl onUAvTIKG UTTOdI0 OTNV euptia Xprion Twv Ad.

KAivik Ta§ivéunon
Z¢ auTtr) TNV Tagivopnon 1a A® xwpifovtal o€ 3 ouadeg cUPPWVA UE Ta KUPIA onueEia dpaong
oTnv AaBIkTn Kapdid.

Znueio Apdaong Mapadeiypata AvVTiIappuBpIKwv

KoAtokolNakog koupBog | B-avaotoAcic, Bepatmapiin, AIATiaZéun,

AayTuAiTida
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Kolhieg Aidokdivn, Meglhetivn

KO ATol1, KolAieg, Kividivn, AlgoTrupaion, Apiwdapdvn,

MapatTAnpwpaTika P Aekaividn, Mpotagaivévn, Mpokdivapidn,

depana Z0TaAGAN

HAekTpouoioloyiki Tagivounon Vaughan Williams

KAdon PdppaKa Buaoikdg HAEKTPOQUOIOAOVYIKI
UNXaviopog midpacn
| ATTOKAEITUOG EAQTTWON KAIONG TG
KavaAiov Na* eaong 0 kal ng
KOPUPHC TOU
SuvapIikoU evepyeiag
la Kividivn, Mérpia emidpaon | Métpia psiwon kAiong
Mokdivapiodn ota kavahia Na* | g edaonc 0/ 1
AlcoTrupapion Bigpkelag duvapIkoU
gvepyeiag Kal
SpacTIKAG avepEBIoTNG
mTePIdDoU
Ib AIGokdivn AgBevig MikpR peiwon kAiong
davuroivn ETIdpaACH oTU ¢ edong 0/ |
Me&lAeTivn kavahia Na* Bidpkelag duvapikou
evepyeiag Kal
BPACTIKAG avepéBIoTng
meEPIGSOU
Ic Mpomagavovn, loxupn emidpacn | Eviovn peiwon kKAigng
P hekdividn ota kavdahia Na® | ¢ @dong 0 / kauid
eMidpacn oT1o
duvapikd gvepyeiag Kal
o1n OpacTIKn
avepéBiotn Tepiodo
] MNpoTpavoAbAn, | ATokAeIoHbg B- ATOKACITNOC
MetoTpoAdAn, | utmodoyéwy CUMTTEONTIKAS
BicompoAdAn, Spactnpiotniag/ |
KapBedIAoAn, kapdiakng ouxvotntag
NeuTIBoASAN Kal KOATTOKOIAIQKAG
aywyng
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ZOTaAOAN, ATTOKAEITHOC KaBuatepnuévn

Apwdapévn EEWTPOTTLIV gTavamToAwaon (pdon

IBouTIAIdN ETTAVATOAWTIKWY | 3) / 11 Bidpkelag
peupdrwy K duvapikoU gvepyeiag

Kal dpACTIKAG

avepéBioTng TeEPIOdOU

v Bepatrapiin, ATTOKAEICHSG ATokAcIoée L-type
AIATIaZEpN kavaAidy Ca*? kavaAioy Ca*?/ o
SpacTika ot emiTedo
PAEOKOBOU Kal
KOATroKoIAIQKOU
KOMBou / peiwon
KapJIQKNE cuXvOTNTAS
Kal aywynAg oTov

KOHBo

AvTiappuBpuikd KAdaong la

XpNOIYOTTOIOUVTAI KUPIWG VIO TNV QVTIMETWTTION KOATTIKWY TaXuappubuiwy. H Kividivn gaiveTtal
va €x€l BEon o€ UTTEPKOIAIOKEG KAl KOIANIOKEG Taxukapdieg €TTi cuvdpouou Brugada kal Kakor-
Boug ouvdpdpou J wave. H rpokaivapidn gival xprioiun £1mi ouvopdépou rpodiéyepong WPW
(MEILVEI TNV aywyn O€ TTOPATTANPWHATIKA dEUATIA) EVW Opa KAl O€ KOIANIOKEG TaXuKapdies. H
dlooTTUpaUidn AOYyw 10XUPAGS BayoAuTIKAG dpdong eival XprioIun O€ BAYOTOVIKI) KOATTIKA Hap-
Hapuyn.

Ta A® kAdong la 'Exouv PETpIo Kivdouvo TTpoappuBuiag Adyw SieukdAuvong eTTaveicddou
ato emPBpaduvon TG aywyng i Adyw pITTidoEIdoUG KOIAIOKNG Taxukapdiag (torsades de
pointes) e¢aiTiag TTAPATAONG EKTTOAWONG/ETTAVATIOAWONG. AVTEVOEIKVUVTAI OE DOMIKH KAPOIO-
TTABEIa TTEPIAAUBAVONEVWV UTTEPTPOYPIAG APIOTEPNG KOIAIAG KAl EVEPYOU OTE@AVIAiag vOoOu.

KUPIEG TTAPEVEPYEIEG

Kividivn: yaoTpeVTEPIKES DIATAPAXEG, dIApPOIA, £6avOnua, BpoupoTrevia, NTTaTitida, TTapATaon
QT, Torsades de pointes.

Aicorrupapion: Ndyw avTiXOAIVEPYIKNG OpAoNG, POUCKWHA, OUCKOIAIOTNTA, KATAKPATNON
oUupwyv, ¢npooTopia, emOEiVWON YAQUKWHATOG. ZTTavioTepa uttoyAukaipia, Torsades de
pointes.

lMpokaivauidn: vauTia, avopegia, eNeTOC, e€avOnua. EVOOQAERiwg TTpokaAei uttdoTaon. Avri-
dpaon TTOU POIACEl e CUOTNUATIKO £puBnuaTtwdn AUKO gival ouxvr) o€ xpovia xpron. MNapa-
Taon QT, ommavidtepa Torsades de pointes.

AvTtiappuBuika KAdong Ib

O1 dpdaon TouG €ival TTIO EKOECNPAOUEVN O€ EKTTOAWMEVOUG I0TOUG | 0 UYNAEG KAPOIAKES
ouxvoTnTeG OTTWG cupPaivel og Taxuappubuics (use dependence). Agv TTaparteivouv 10 QT
d1doTnua Kal €xouv PIKPO Kivouvo TTpoappubuiag. H Aidokaivn gival Xprioiun o€ KOIANIAKEG Ta-
XUKapPOieG atrd evepyd 10XaIIO OTTWG PETEUPPAYUATIKA. H PECIAETIVN BewpeiTal N p.os. yopen
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NG AIdoKdivng Kal XPNOIKOTTIOIEITAlI OTTAVIA O€ KOIAIGKEG appuBuieg kal oTo guvdpopo LQT3.
H @aivuTtoivn gival XpAoIun o€ UTTEPKOIAIGKES KAl KOIAIOKES TaXUKapPdieg atrd TOEIKO OOKTUAI-
TIBIONO.

KUpIEG TTAPEVEPYEIEG

Nidokaivn: TogikdtnTa 610 KNZ OTTWwG OTTACHOI, QvaTTVEUCOTIKY KATAOTOAR, Kwua. Bpadukap-
dia, emMTAXUVON TNG KOIANIAKAG avTaTTOKPIONG O€ KOATTIKA UPMAPUYRH/TTTEPUYICHO.
MeéiAetivn: TaoTpeVTEPIKES DIATAPAXEG OTTWG VAUTIA, OTOPAXOTTOVOG, EPETOG, didppola. O6-
Awan 6paong, TPOUOG, TTOVOKEPAAOG, aTagia, ouyxuon.

@aivuroivn: KataotoAq KNZ, uttdtaon, KOATTOKOIAIOKOG QTTOKAEIOHOG, QINOTOAOYIKEG dlaTa-
paxég, VEKpwaon d€pPaTog, ouvdpouo Stevens-Johnson.

AvTiappuBuikd KAdong lc

lMpokaAouv onuavTikA augnon Ta dIAPKEING TOU OUVAUIKOU EVEPYEIOG OTOUG KOATTOUG O€ Uyn)-
AEG OUXVOTNTEG OTTOTE €ival XPOIUA O€ KOATTIKEG TAXUKAPOIES, KOATTIKN) papuapuyr aAAd Kai
o€ UTTEPKOIAIOKEG Taxukapdicg. ETriong xpnoipoTtrolouvtal o€ ouvdpoua Tpodiéyepons- WPW
KAl 0€ KOAONBEIG KOIANIOKEG TaXUKAPDIEG XWPIG BOUIKA KAapdIOTTABEIa OTTWG XwpPou £66d0u de-
¢1ag 1 apIoTEPAG KOIAIOG. H @Aekaividn €xel EVOEIEN Kal OTNV KATEXOAQUIVEPYIKY) TTOAULOP®N
KoIAlakn Taxukapdia. H Trpotragpaivovn £xel kal ATTIEG dpAoEelg B-avaoToAéa. AvTevoeikvuvTal
o€ aoBeveig pe dOoMIKA KaPdIOTTABEIa OTTWG KAPDIOKK QVETTAPKEIQ, OTEQavIaia vOoo, UTTEP-
TPOYIia apIoTEPNG KOIAIAG yIaTi epgaviceTal TTpoappubuIKh dpdon. ETTiong avrevdeikvuvTal o€
aoB¢eveic ye ouvdpopo Brugada. MNMpoooyn o vooo @AeBokduPBouU Kal diaTtapaxEg aywyng.
Etre1dn ptropei va au&fjoouv Tnv KoIAIGK ouXvoTnTa 0€ KOATTIKO TITEPUYIOKO CUVIOTATAI O
OuUVOUAO OGS TOUG PE TTAPAYOVTEG TTOU UTTAOKAPOUV TOV KOATTOKOIAIOKG KOUBO.

KUpIEG TTAPEVEPYEIEG

®Aekaividn: Mpoappubuia, emdeivwon KapdIakAg aveTTAPKEIAG, dIATAPAXES aywyng, augnon
oUdWV BNuUaATodoTnoNg oe aoBeveic Pe PNUaToddoTn, B6Awon dpaong, (aAn, TTapalodNaTictg,
TTOVOKEPAAOG, vauTia, SUOKOIAIOTNTA.

lMporragaivovn: Mpoappubuia, emdeivwon KapdIaKNG AVETTAPKEIAS, DIATAPAXES AYWYNAG, aU-
¢non oudwv BnuatodoTnong oe aoBeveic Pe PUaToddoTn, diatapayr yeuong, vauTia, (AAn,
duoTrvola, 80Awon 6pacng.

AvTiappuBpuikd KAdaong Il

MpokeiTal yia Toug B-avaoToAgig. MNa avTiappuBuIKh xprion TTPoTIHWVTAl B1 EKAEKTIKOI ava-
oToAgig. XpnolyoTtrolouvTal 0€ TTOAEG appuBpieg OTTWG O€ UTTEPKOINIOKES TaXUKAPDIES, KOA-
TNIKEG TAOXUKAPOIES, KOATTIKI) JOPUOPUYH Kal TITEPUYICHO, OUVOPOUA OUYYEVOUG pHakpou QT
(kupiwg LQT1, LQT2), KOINIAKES TAOXUKAPDIES KUPIWG IOXAIMIKAS AITIOAOYIOG, TTPOANYN QIPVI-
diou BavdATou OTNV I0XAIUIKI KAPSIAKK QVETTAPKEIA, KAAONBEIG KOIANIAKES TAXUKAPDIESG XWPWV
€€0dou. ETTiong €xel évOeItn 0TV KATEXOAAUIVEPYIKI TTOAUPOP®N KOIAIOKK) Tayxukapdia. Av-
TevOEikvuvTal o€ BPdukapdia, TTPOXWPNHEVOUG KOATTOKOIAIOKOUG OTTOKAEIONOUG, UTTOTaON,
ogeia kapdiakr) aveTrdpkela, Bpoyxikd acBua, ayysloouoTraoTik oTnBayxn (Prinzmetal), kpi-
TIKA 1O0XaIdia KATW AKpwyv, ouvdpopo Reynaud.

KUPIEC TTAPEVEPYEIEC: KOTTWON — aduvapia KATw Akpwyv, KATaBAIyn, auTrvia, OTUTIKI) QUCAEI-
Toupyia, Bpadukapdia, emMOEivwon BPOYXOOTTACHOU.
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AvTiappuBpuika KAaong lll

Au&dvouv Tn diIdpKela TOU QUVAUIKOU EVEPYEING KUPIWG O XAMNAEG KAPOIOKEG TUXVOTNTEG
(reverse use dependence) kal augavouyv €TTiong TN dIAPKEIA TNG £TTAvVATTOAWONG Gpa TTapa-
Teivouv 10 QT didoTnua. Au¢dvouv Tov Kivouvo TTpoappuBuiag Adyw OWIPWYV JETEKTTOAWOEWV
KOl OUVOOOU ETTAVEICODOU OXETICOUEVNG PE EKOECNPAOUEVN ETEPOYEVEID OTNV TTAPATACN TNG
eTTavVATTOAWONG. H apiwdapdvn €xel TTOAU PIKPOTEPO KivOUVO TTPOAPPUBUIaG YIOTI TTaPATEIVEI
TNV ETTAVATTOAWON OPOIOYEVWG OTO JUOKAPDIO.

Apiwdapévn

H apiwdapdvn €xel 1816TNTES Kal aTTd TIG 4 KAACEIG AVTIOPPUBUIKWY Qapudakwy. Ouolddel do-
MIK& e TN Bupogivn. Augavel TNV avepEBIoTn TTEPIOdO 0€ OAOUG TOUG KAPDdIAKOUG I0TOUG VW
Tapareivel To QT didoTnua XwpPig va €XEl 101AITEPN TTPOAPPUBUIKA dpAacT. XpnoIUOTIOIETal
KUPIWG yIa avaTtagn Kal TTpo@UAAEN aTTd UTTOTPOTTI) KOATTIKNG HAPHAPUYNAG, KOATTIKOU TITEPU-
YIOUOU, UTTEPKOINIOKWY TaXUKOPdIWV aAAd Kal KOIANIGKWY Taxukapdiwyv. 'Exel évdeitn kal o€
TTapammAnpwuatiké depdmia — WPW kaBwg Kal o€ KOATTIKEG Taxukapdieg. MNepihauBaveral oTa
TTPWTOKOAAQ KAPOIOKNG AVOKOTTNG TTOU TTPOKAAELITAI ATTO KOIAIAKN JAPPAPUYT. ZTTaVIOTEPA
XPNOIYOTIOIEITAI HOVN A € CUVOUAOHO YIa EAEYXO KAPOIOKNG OUXVOTNTAG TT.X. € JOVIUN KOA-
MK Japuapuyn OTav Ol TTAPAYOVTEG TTOU PITTAOKAPOUV TOV KOATTOKOIAIOKO KOUPBO avTevOEi-
KvuvTal | atmrotuyxdavouv. [evikd utropei va ouyxopnyeital pe B-avaoTtoAeic A AD kAdaong V.
2€ eVOOQAEBIa @OPTION XopnyEiTal 0€ PEYAAEG DOOEIG (EVOOPAERIO UTTOPEI va TTPOKAAETEI
uttéTaon). Eival NITrodiaAuToé @ApuaKo PE apyr QAPPOKOKIVATIKA Kal XPOVo nuicoeiag (wAg
40-120 nuépeg.

[Mpoooxn: cuyxopriynon pe dakTUuAimida augdvel TTOAU Ta eTTiTreda TNG TEAeUTaiag. ETriong ouy-
Xoprnynon JE KOUPApPIVIKA avTITTINKTIKA augavel TTOAU Tov alpgoppayiko Kivouvo — augnon INR.
2€ a0Beveic TTou AauBavouv apiwdapdvn CUVICTATAI TOKTIKY EKTINNON BUPEOEIBIKNAG AEITOUP-
yiag, Trveupdvwy, o@BaApwy, NTTaTikAg Asitoupyiag (BA. TTapevépyeleg). H apiwdapovn pe-
TaBoAifeTal OTO ATTOP — PTTOPEI VO XOPNYEITAI OE VEQPIKI AVETTAPKEIA.

Kupieg TTapeveépyeles: Oupeoeldikh duaAsitoupyia (2-5%/€T0G¢ xopriynong) — KUpiwg utroBu-
PEOEIDIONOG. Z€ BupeoTOLiKWON N apIwdapdvn dIOKOTITETAI, EVW O€ UTTOBUPEOEIDIOUO OUVE-
Xi¢eTal ye peiwpévn doon kal xopriynon Bupogivng. MNMveupovikr TOEIKOTNTA, QVATIVEUCTIKI)
QVETTAPKEIA, TIVEUPOVIKH ivwon. FaoTpevTEPIKES dlaTapax£G, NTTATIKA dUCAEIToUpyia, NTTaTi-
TIda. Aépua: wTosuaiodnaoia, PTTAE-ykp1 Xpwor. O@OaAuIKd: JIKPOEVATTOBECEIG OTOV KEPQ-
TO€I0N, OTITIKA veupoTTtdBeia/veupiTida, @wTocuaiocOnoia. NeupoAoyikd: TPOPOG, ATOKTEG
KIVIOEIG, MEIWPEVOG OUVTOVIOUOG KIVAOEWY, TTEPIPEPIKI VEUPOTTABEIA. ZTTAVIO AAWTTEKIA.

20TaAGAN

KAdong [l edappako TTou TTapaTeivel TRV avepEBIOTN TTEPIODO KAl TNV ETTAVATIOAWOCN EVW EXEI
Kal dpdoeig B-avaoToAéa. Mapateivel 10 QT dIAOTAPA KAl PUTTOPEI VA €XEI TTPOAPPUBUIKN
Opdon / Torsades de pointes. XpnoIYOTIOIEITAI KUPIWG IO TTPOANWN UTTOTPOTTWYV KOATTIKNG
MOPUAPUYNG 0€ aoBeVEIG XwPig KAPDIAKK AVETTAPKEIA KAl YIA TTPOANWN UTTOTPOTTWY KOIAIAKWY
appuBpiwv. MNMpoooxr o€ VEPPIKH aveTTAPKEI €TTEION ATTORAAAETAI OTTO TOUG VEQPOUG (uda-
TOOIOAUTO @AppoKo). ETriong dev ptropei va xopnynBei o€ pakpu QT (OuyyevEG 1 €TTIKTNTO),
o€ QAeBokouBikn Bpadukapdia A uwnAoU BaBuoU KOATTOKOIAIOKO aTTOKAEIOUO. Eival eTTIKiv-
duvn yia TTpoappubpia 1T Bpadukapdiag, uTTokaAlalpiag. e TTapdaTtacn Tou QTc >500ms n)
>15% TOU BOOCIKOU TTPETTEI VA YiveTal OIOKOTTH.

Kupleg Tapevépyeleg: KOTTwaon, Bpadukapdia, duoTrvola, (AAn, vauTia, EJETOG, diappola.
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IBouTIAidN

H 1BouTIAidn TTaparteivel TNV KOATTIKR Kal KOIAIOKK avepEBIOTn TTEPI0dO Xwpig TTIOPACEIS OTO
PAEPOKOPBO Kal 0TOV KOATTOKOIAIOKS KOPBO. XpnolyoTroleital o€ evOOPAERIa £yxuon yia avd-
Ta&N TOU KOATTIKOU TITEPUYICHOU KAl TNG KOATTIKNAG NOPUAPUYAG £xovTag dueon évapén dpa-
ong. Maparteivel To QT dIGOTNUA TO OTTOIO KAl TTPETTEI VA EAEYXETAI TTPIV TN XOPNYyNon. YTTAPXEI
Kiviuvog TTpoappubpiag- Torsades de pointes otn didpkeia NG £yxuong (4-8%) yr autd xo-
pnyeital ye ouvexn NAEKTPoKapdIoypaPIK) TTapaKoAoUOnaon. Zuyxoprynon Jayvnaoiou exat-
TWVEI TOV KivOUVO TTpoappuduiag.

AvTiappuBuika kKAdong IV

AuTd 10 @apuaka ptrAokdpovTtag Ta L-type kavaAia Ca*? kataoTéAAouV Tn @Acon 4 TNG EKTTO-
Awong Kal TTapateivouv TNV avepeBIoINOTNTA. Apa KATOOTEAAOUV TOV QUTOPATIOUO KAl UEI-
WVOUV TNV TaxUTNTA aywyng KUPiwg oTo GAELOKOPBO Kal 0TOV KOATTOKOIAIOKO KOpBo. Ta
QAPPOKA QUTA XPNOIKMOTTOIOUVTAl OTOV €AEYXO TNG KOIAIAKNG OUXVOTNTOG O KOATTIKI) HAPUA-
pUYR/ KOATTIKO TITEPUYIOUO KOBWG KAl 0TNV avaTtagn Kal TTpo@UAagn atro UTToTPOTTr) UTTEPKOI-
ANaKWwV Taxukapdiwyv pe otevd cupttAéypata QRS. ETtriong ptropei va xpnoigotroinbouv o€
E0TIAKEG KOATTIKEG TaXUKAPDIES. AOYW ayyelodIAoTAATIKNG OPAONG Eival ATTOTEAECOUATIKA O€
appuBpieg TTou TTpoKaAouvTal aTTd OTEQAVIAIO OTTACUO. AVTEVREIKVUVTAI € OUVOPOUA TTPO-
diEyepong — WPW, og ouyxopAynon Pe B-avaoToAEiG Kal o€ UTTOTAON (EXOUV KAl OpVNTIKN
IvéTpoT1To dpdon). H BepatrauiAn gival eTTiong xprioiun o€ HEPIKEG EVAIoONTEG O€ AUTH KAAO-
B¢e1g KoIAloKkEG Taxukapdieg (verapamil-sensitive ventricular tachycardias) 61mwg o€ deOUIBIK
(fascicular) Taxukapdia.

KUPIEG TTAPEVEPYEIEG

BeparrauiAn: Bpadukapdia, uywnAoU BaBuou KOATTOKOIAIOKOG ATTOKAEIOUOG, UTTOTOON, ETTIOEI-
VWOT KapdIaknig aveTtdpKelag, OUOKOIAIOTNTA.

AiAnialéun: Bpadukapdia, uynAou BaBuoU KOATTOKOIAIGKOG ATTOKAEIOUOG, UTTOTAOT, £TTIOEI-
VWO KAapdIaKnG AVETTAPKEIAG, OIONUATA KATW AKPWV.

Atutra - Atagivounta AvtiappuBuikd Pdppaka

Aiyoéivn

H diyogivn kKataoTEAAEI TNV aywyr] OTOV KOATTOKOIAIGKO KOUBO PMEow €uGdWONG TOU TTaPa-
oupTTadnTikou (BayoTovikA etTidpacn). O1 dpdoeig Tng diyogivng avatTuooovTal apyd Kal Tra-
partetapéva. ‘ETo1 xpnolyoTrolEiTal KUpiwg o€ Xpovia BAcn yia Tov EAEyXO TNG KOINIAKAG
OuUXvOTNTOG OTN MOVIUN KOATTIKA hapuapuyr). ETTiong xpnoIWOTToIEiITAl OTAV TTPOXWPNUEVN
Kapdlakr aveTtdpkela. To BepatreuTikO EUPOG TNG dIYOLivNng gival OTEVO WE 1I0AVIKA BEPATTEUTIKA
etritreda 0.5-1 ng/ml. Avrevdeiéeic: UTTEPTPOPIKA ATTOPPOKTIK KAPOIOPUOTTABEIN, KOATTIK)
Mapuapuyn pe ouvdpopo WPW, onuavTikou BaBuoU KOATTOKOIAIAKOG ATTOKAEIOUOG.
Emritreda > 2 ng/ml TrpokaAoUv cuvrBwg ToEIKO SAKTUNITIOIONO e CUTITWPATA atro To KNZ,
Ta pana/diarapaxég 6paong kail 7o NEX (vautia, éuetol, KATT). TUTTIKR €IKOVA TOEIKOU OAKTU-
AITIBIOPOU a@opd OUVABWG YuvaiKeg, NAIKIWUEVEG, JE KAPOIAKN QVETTAPKEIA, Bpadukapdia
KOl VEQPIKI QVETTAPKEIA. H utToKaAIQIpia TTiONG TTPOdIABETEI € AUTH TNV ETTITTAOKK. ZTOV TO-
¢IkO BAKTUNITIDIONS UTTOPE Va ep@avIoTE TTANBWPA Bapduappubuiwv AOYW EKOECNUACUEVNG
BayoTtoviag aAAG Kal TaXuappuBuIwWY Adyw ETTAYOUEVWY OTTO TO ACRECTIO OWIPNWY PETEKTTO-
AOEwV. Oeparreutika pérpa: AlOKOTT) SAKTUAITIONG, BPAdUKAPDIKWY QAPPAKWY, AVATTAN-
pwon KaAiou, €I0IKA avTiowuaTta déoueuong (Digibind).
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Adevooivn

H adevoaivn dpa avTiappuBuIKa péow Twv A1 utTodoxEwv diavoiyovTag To euaiocbnto oTnv
adevoaivn peupa K* etrdyovtag BayoTovikh dpdon Kal OUCIOOTIKA TTPOKAAWVTAG ATTOKAEITHO
oTOV KOATTOKOIAIOKG KOUPBO. H adevoaivn £xel TTOAU Bpayu xpdvo nuicoesiag (wng Kal dpa ou-
VNBwGg evTtog 15-30 deuTtepoAéTTwy. Eival @apuako eKAOYAG yia TOV TEPUATIOUO UTTEPKOIAIO-
KWV Taxukapdiwv pe otevo QRS. Xpnoipotroigital €tmiong otn dla@opikry didyvwon
TaXukapdIiwyv e eupéa cUPTTAEypaTa QRS. Akoun otn didyvwaon Aaveavoviwy cuvOpouwy
Tpodiéyepong (latent WPW).

H adevooivn péow Twv A2 uttodoxEwv TTPOKOAET ayyelodIooToA. ETTONEVWG KOIVES TTapE-
VEPYEIEG, OAAG TTOAU Bpaxeiag didpkelag, ival TTovokEQAAOG, £Eawn, Bwpakikr duoyopia,
vauTia. ZTraviétepa, TTPOKANCN BPoyXOoTTaouoU peyaAuTePNG DIAPKEIAG 0€ aoOuaTIKA ATouA.
AMNAeTIdPATEIC: aywVIOTEG TWV UTTOOOXEWV adevVoaivng OTTwG ol ueBuAoEavBiveg (Kageivn,
Beo@uAAivn) avtaywvidovTal Tn dpdon TG O0ToUG UTTOdOXEIG. Avrevdeiéeis: BPoyXIKO aocBua,
2°V A 3% BaBPOU KOATTOKOIAIOKOG ATTOKAEIONOG, GUVOPOUO VOOOUVTOG GAEBOKOUBOU.

EmiAoyn} avTiIappuBuIKWV @AapUAKwWY oTNV KAIVIKE TTPAgn

ApkeToi TrTapdyovTeg emnpeadouv Tnv Aoy Twv AD 6TTwg o TUTTOG TNG appubuiag, To eTTEi-
YOV TNG UTTOKEIPEVNG KATAOTAONG, N avAykn yia Bpaxeia i yia Jakpd Bgpartreia, n apouacia
OOUIKAG KAPBIOTTABEING OTTWG OTEPAVIAIOG VOOOU ri/Kal KApdIaKAG AVETTAPKEIAGS, N TTAPOUTia
vOoOoU QAEBOKOUBOU 1 avwPaANng KOATTOKOIAIOKAG aywyng. ETriong onuavTiké gival va ekTi-
MATAl N TTapoUCia NAEKTPOAUTIKWY dIATAPAXWY OTTWG KAl Ol oUvvVoonpOTNTEG KABWGS Kal Ta

ouyxXopnyoupeva @AapuaKa.
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MaAaid kal VEOTEPA @APHUAKA OTNV KAPSIAKN AVETTAPKEIN

X. Mitoafog
Kabnynti¢ KapdioAoyiag, Tuniua larpikng, EOviko & KarrodioTpiakd MNavemoThuio ABnvwy,
KapdioAoyikn KAivikn, I'evikd Noookopeio ABnvwv “Itrimokpdreio”, Abnva

[ L fr.\)
AMEPEIANPRINL .
Symptomatic Heart Failure:
aEPI"“ Just the ||p of the Ir_:eberg
'Wmuh:pu hppana oTny ropBanr
i ___ JEIXOAEI0
H XPHEH TON ®APMAKAN [1A THN NIPOAHYH .
KAI BEPATIEIA TON KAPAIATTEIAKON NOEHMATON mﬂ“’”‘
ETHN KABHMEPINH KAINIKH NPASH ing M"
29 louviou= U Ilou)\iou 201 7
=evosoxeio Royal Olympic, ABrva
Kapdiakn Avenapkela: Kapdiakn Avenapkela
B -Enidnpiohoyia-
KAviké olvBpopo nou xapapakTnpigera ano : .'-;"
O Tumkd oupnt@para (S0onvoia, oidnua s> b =
opUPWV,KONWO) E’{ 3 0 1-2% Twv evnAikwv

Mnopel va ouvodeleTal ano:

0 Znpeia (GidTaon opaymidwy, unoTpifovreg

O > 10% oe aropa >70 eTwv
oToUC NVEUPOVEC, NEPIPEPIKG oidnua)

Ooelheral oe Asimoupyikr 1) Bopikr) kapdiakn)
v000 N onoia NpokaAel:

O | Meiwon Tng kapdiakng napoxng f/xkai augnon

Twv EvBoKapdIOK®Y NIECEWY O NPEpia f

Konwon

3 % 0O Emoia 8vnoipoTtnTa: 7%

ESC 2016

Heart failure accounts for up to 4% of Kapdiakr Avenapkeia

hospital admissions as a primary diagnosis -AiTioAoyia-
TIAKAT 7 ovfén aino KA My mrpoaohdg tou puokapBlou
’ Tngavinia kapSiomdbua | Mokhis cebnhiiorg
Yrtprooq Bt oyer{cra e umtptponi 1 Gpotp's oo Bamprte KE

MuoxopBiomarg Onoyeveightvend proBiolduns f 6
(Bune e e demutons) - (oumegshaparouteur v enkiniuy, i, weecpbindc)
Yroipom (HOM), Scrare (OCM), nepcpart (ROM) copioros &b

: mmm
Latin America (3 countribe) fﬁ“ % Mmmwmmm
: EvBospvomibeics BB uno-ueo-BuscaeBoue, dindoous

Aoma Nocog Cragas, IV Adudy, uoccpbomdice g Aoydes, Ttksol crebios

Africa (1 country) Australasia (2 countries)
0.7% 1.4-1.5%
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Blood flow from the heart

Left  Areries Arterioles Capillaries Venules, ~Right
‘ig. 1-1. Internal diameter, wall thickness, and relative amounts of the principal components ventricle veins  atrium
if the vessel walls of the various blood vessels that compose the circulatory system. Cross
iections of the vessels are not drawn to scale because of the huge range from aorta and venae
«avae to capillary. (Redrawn from Burton, A. C.: Physiol. Rev. 34:619, 1954.)

Méseig 610 AyyeraKd Aévépo Méseig 610 AyyeraKd Aévépo

Yana Oéon

Yaro Ocon Opba Béor

|
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Velocity vs. Area

_ o Osmotic Net pressure Osmotic

m== + Flow is constant —— pressure  out pressure

‘hrmhou‘ Arenclesi 1 Venuies m mm H'}
* Flow =Jvelocity * area  aca iAtesesi 1 1§ Veins | e 2. (10 e i

SN
ENIOTROM
(npopdpmio)

Oedemas arise due
to low protein level in
blood plasma, which
causes low oncotic
pressure and
increases so the
filtration pressure.

|I1|:|oq;6|:mo qucnuamén'rral |M.t:ruq:ﬁp‘nu ‘ |I1|:|oq;6|:mo qucnuamén'rral |M.t:ruq:ﬁp‘nu ‘

|'0!|I'KOC MaApot X Kapd. Zuxvotnta = Kapdiakn Napoxn | |'0!|I'KOC MaApot X Kapd. Zuxvotnta = Kapdiakn Napoxn |
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Table 3.1 Definition of heart failure with preserved (HFpEF), mid-range (HFmrEF) and reduced ejection fraction
(HFER)

TypeolHE | HErEF HFmeEF HFpEF
1| Symptoms & Sgpa* | Sympuoma ¢ Sy Symproms ¢ S
a 1 | IVEF <% LVEF 40-49% LVEF 250%
W 1. - —— " | Bk
; | etk
i p e | s e e
pre-d arpe necrhenic pepide. i S

“Sig may Bt be prevet i the early sges of HF jespecially in HFpEF) and in patients trested with duretics.
PBNP>15 pim andior NT-prehP 125 pglsL.

|I1pombpno ||zuonna11|c6'rm'a| |Msru|pﬂ|rno |

ESC Guidelines 2016

|D~,rr:uc MapoU X Kapd. Zuxvotnta = Kapdiakn Napoyr

OIl= Mohpob, KZ= Kaphon) Zvgvornre, KAOA= Kortd Aertdov Oyxkog Aipator
Taosibon oy — o 70ml (OI) X 70 (KE) = 5000 ml (KAOA)
e ——————
Table 3.1 Definition of heart failure with preserved (HFpEF), mid-range (HFmrEF) and reduced ejection fraction '
(HFFEF)
TypeolHF | HFrEF

Er: LVEF <40%
;

=

ro8 oype reriuemc pepsde.
“Sig may Bt be prevet i the early sges of HF jespecially in HFpEF) and in patients trested with duretics.
PBNP>15 pim andior NT-prehP 125 pglsL.

ESC Guidelines 2016

OIl= TMaipob, KE= Kaphakr Zvgvornre, KAOA= Korg Aeardv Oykog Aiporos

Kapdiakn Avenapkeia
= AvTipponiaTikoi Mnyaviapoi-

70 ml (OI) X 70 (KE) = 5000 ml (KAOA)

1.Evepyonoinon |
oupnaenTikou
OuOTAPATOC

50 ml (OIT) X

-Taxukapdia
-aUEnan €vraong ouaToAng
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OIl= TMahpob, KZ= Kaphaxr Zvgvormre, KAOA= Kard Aeardv Oykog Aipotos Ka p6|0 K[:I AVEHdeEIG
= AvTipponioTikoi Mnxaviopoi-
paesion R 70 ml (OI) X 70(KE) = 5000 ml (KAOA)
|

1.Evepyonoinon oupnadnrikol

oUOTNPATOG

-Tayukapdia Epinaghring ) > 00 Be By

. -aUgnon évroong i)
i OuaTOANG Vasoconstrictio

3

P RAAS activly +

_ 50 ml(OM) X (100 (KE)}= 5000 ml (KAOA 2.Evepyonoinon ouoTipaTog pevivic- "m:

AYYEIOTEVOIVNG Contractlity
/ -karakpdrnon Na kar (8atog
\ -ayyelooUonaon
3.YnepTpowpia kai AidTaon Tng

apIoTEPNG KOIAIag Ll }’ AR

Vasoconstrictio
Blood e
pressure *
Synpmu‘lelnm:
oAl
Oll= Mohpot, KZ= Kapbaw Zvgvorra, KAOA= Kotd Aeatdv Oyrog Aipato: OI1= Mohpob, KZ= Kaphon) Zvgvornre, KAOA= Kortd Aeatdv Oykog Aipator

P
Jaostoons Tt | o ml0m) X 70(KE) = 5000 ml (KAOA) e a?n ml lon))x 70(KZ) = 5000 ml (KAOA)

)

SOml(OIT) X 100(KZ) = 5000 m! (KAOA

=

S0ml(OIMIX 100(KZ) = 5000 m! (KAOA

(f

70 ml (OIT) X 70 (KZ) = 5000 ml (KAOA) 70 ml (0]1})3( T0(KZ) = 5000 ml (KAOA)

?>

Oll= Mohpob, KZ= Kapbaw Zvgvorra, KAOA= Kotd Aeatdv Oyrog Aipato: OI1= Mohpob, KZ= Kapbon) Zvgvornre, KAOA= Kortd Aertdov Oykog Aipator

rn _OI1 700, rpe Ol 010,

P KE= TAO 10% P KL TAO 0%

Tio=iers Jf = /) Tio=domi a?nml [Dn))x 70(KE) = 5000 ml (KAOA) e Hml lon))x 70(KZ) = 5000 ml (KAOA)

v v

_ KE= —X0- =50%

,-"-"‘\ ,-i'-'-\ - B -

- S0ml (OIMIX 100(KE) = 5000 ml (KAOA S0ml (OIMIX 100(KE) = 5000 ml (KAOA

PN
?nml (011;9!( T0(KE) = 5000 ml (KAOA)
—

70 ml (0]1})3( T0(KE) = 5000 ml (KAOA)

?>
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OI1=0yxoc Muipod, KZ= Kapdaxi Zvyvorre, KAOA= Katd Aeatov Oykog Aipatos

KE= — a0 =70%
P TAO
TemKnLy — 70ml (on))x 70 (KE) = 5000 ml (KAOA)
~

: = o =50%
e .
_ 50 ml (OIM X 100 (KZ) = 5000 ml (KAOA
Alotoln
(E= n =35%

--;ml(om)x 70(KE) = 5000 ml (KAOA)
S

TAO0=200 mi - TIO=130ml

Padinooromrég Teyvikég MRI

Awotoln

Yiverray 1
~DGTOAT

Tehobwrotohmog Oywog (TAO)

ZupTrTwiara

Avgmvola (mpogmageiag, vukTepvii)
. P ' Kémwon
Tehodraorohkog Oykog

28

Nukrepivog Briyag

Mahyoi P ¥

2ékn fﬁ,‘ _-}

Zuykom |-

Ziyxuon P P t--
y 4

Tehoovotohkog Oykog

- &

Avokohio ektipnong oe:

&N

ABHPOLKAHPOEHE

NORMAL LV ANGIOGRAM

Tehoovorohkog Oykog(T20)

Kapdiakn AveTrdpKela

Inueia

Aidraon opaymidwy
Hmaroogaymbikn makwdpounon
3% gapiokdg rdvog
Napextomopévn kapdiakn wan
Aignon Bapous (2 kgleBoptda)
Kayetia

KapSiaxé goonpa

Nepipepixd oidnua

YMoTpifovTes OOUG TVEUPOVEG
NAewpimikr oubhoyr
Tayuxapdia, Tayimvoia
Hwaropeyahia, aokitng

Yuypd drpa, ohryoupia

[oyvoaprong
Yrepihikeg
[lvevpovorabeic

EAAHNIKH ETAIPEIA {\ 4

www.atherosclerosis.gr
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AoBevng pe Yroyio Koapduaknc Kvendpkeiog

IoTopikd Kiavikn E¢éraon HKI'
-ETEQavigia vooog
-Apnp. Ynépraon -YnoTpiovTeg
-KopBioTokikd Gapuaka -0iBNpa opupevV
-AkTIvOBOhiES -olonpa OnoiadfnoTe
-Aijpn SIoupnTIKIV -AidTaon opoyITidwY avwpahia
-OpBénvoia -Nopexromopévn
- MNapoEuoIKY) VUKTEPIVT) Kapdiakr won

dligrvoia

|‘ Eni aroveiog Ohwv 1 didyvaoT etvat aribovn ”

Eni nopovsiag >1 = YINEPHXOI'PA®HMA

Kapdiakr Avenapkela

AnNEIKOVIOTIKEG Kal ANAEG TEXVIKEC

O Ioropikd-Khivikn eEétaon
O Bioxnuikog éheyyog, BNP
O AxTivoypapia Bdpakog
O Ynepnxoypaenua
o -BiaBwpakikd
O -Bioicopayio
o -stress-echo
O Mayvnmiki kapdiag
O PadioigoToniKi KolAloy/a
O PET
O Apoduvapikog EAeyyog (oTepavioypagia, kolhioypagia)
O AEovikr) oTE(avioypagia
O TevemikdC EXEYXOG
f £
Table 3.4 Aetiologies of heart failure KGDS lJC,JK }l\][]ij\hel?l? ?!KJG
o perisewon P mendis 9 revers o Gy the oretof i o e 1 =
Diseased myocardium  Abnormal loading  Arrhythmias e ¢ KN
conditions ey e SR e ot pcse * IR ..
- Ischemic heart disease - Hypertension - Tachyarrhythmia - a . R 12,141,
- Toxic Damage - Valvular defects - Brad:anhrrtﬂmmia sl el ©
consdened n patierts with type 1 dabetes in order o prevert or delay the onset of HF and proiorg e | BB »
- Immune mediated - Structural Myocardial s — — p— o
- Inflammtory damage defects et o ey e cres of HF kg e ! 15
- Infiltration - Pericardial and Sohtn v g 0 g ok rbocen o ey o e v o | 5
- Metabolic endomyocardial T e~
Derangements abnormalities Syt - *
- Genetic Abnormalities - High Output states Sl T 1
- Volume overload P —— =
mﬁmmwmwmuw:mummmnnmnmnm : -
@ novichasmic dlated LVEF <307%). who receree OMT theragy, U 15615
www.escardio.org/ guidelines iary S O P O o
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Kapdiakn Avendapkeia

NpdAnwn 1 KaBuotépnon “Evapgng Kapdiakrig Avendpkeiag
Kkai Naparaon Zwig

Otpangia apTNp. UNEPTATNG
ZraTives oe aoBeveig pe aTeP, vooo f uynol KivBivou
A-MEA oe acupnTwpaTiki SUCAErroupyia apiaT. koihiag i) oTegaviaia vooo

B-avaoToAgic O 10TOPIKG EPPPAYHATOC KOI ACUPNTWPATIKA uoAsmoupyia
apiaT. Koihiag

AMAOI napdyovTes kivBUvou: Kanviopa, Naxuoopkia, Akodh,
saKy. AiapiTic (emaglifiozin)

ESC Guidelines 2016

Overactivation of the RAAS and SNS is detrimental in
HFrEF and underpins the basis of therapy
~

1 W

GEPINn H XPHZH TON ®APMAKQN T1A THN NPOAHWH KAI BEPANEIA TON

KAPAIATTEIAKQON NOXHMATON ITHN KABHMEPINH KAINIKH MPA=H
EvbeiEeic-AvievBeleic-AMNAembpdoel - AvemBUunTeg evépyeleg - KAvikn xphon

EAAHNIKH ETAIPEIA {@

ABHPOLKAHPOLHE &
www.atherosclerosis.gr

Kapdiakn Avenapkeia
= AvTipponiaTikoi Mnyaviapoi-

Evepyonoinom cupnodnmikol  QuoTAPaTOS
-Taxukapdia
-auEnon évraong ouoToAng

Evepyonoinon oucTipaTog pevivag:
OYYEIOTEVOIVG

-katakpdrnon Na ko b8aTog
-ayyewouonaon

Yneprpogia kai MidTacn TG apiaTERRE
KolAiag

ACE-inhibitors decrease mortality in severe CHF:
CONSENSUS

0.8+ p=0.01
Natriuretic peptide E 4
£
3£
AC 5 g
b agll J ATR o
: Vasopressin }' E
e =
Hypertrophy %’ﬂ:::ﬂ h‘:
raphy
Fibro ¢ Months NEJM 1987
* Thecrugial i f the RAAS is supported by the ¢ il effects of ACELs, ARBs and MRAs' b -
* Benefits of [-blockers indicate that the SNS also plays a key role!
B . Meklurray cf a. Eur Heast J 290535278787
CIBIS II — mode of death Mortality Benefit of Beta-blockers and
g ACE-inhibitors in CHF trials
e - % death at 1
— ® SOLVD (1991) ceIS Il
» 14 MERIT-HF
) mscpraiet g = 137 {1999}
12
10
8
- 78
4
2
Humar dr | ?‘ % D-.._' .\LT:-—-“_ .r;lf:_ “-:—.-- U dm m“c gm
Tl ©38-080  D4-114 @31-234 @AT-28% @I7-18a @I7-0T4 igr mﬂn lm McMurray f”j
Lancet 1999 ™ Bstacicher
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CHARM-Alternative: Primary outcome

CV death or CHF hospitalisation

50 =

7] 538 (42.3%)
40 : P|aceb0 .'“--..,. 483 (37'9%}
-

- .+ Candesartan
20 = :
10 = p HR 0.85 (95% C10.75-0.96), p=0.011

/0 Adjusted HR 0.85, p=0.010

0 T Ll L] T Ll T L] L]
Lancet 2003 0 1 2 3 35 years

[ =
. ____________________________________|
ESC-HF Guidelines 2016: diuretics in HFREF
Otherp logical ded in seleeted patients with symptomatic (NYHA Class I1IV) heart
! failure with reduced ejection fraction
Able to tolerate Sinus rhythm, Sinans rhythem.”
ACEI jor ARB) QRS duration = 110 msec HR =70 bpm R ki
! Durecs
st e Darvics ordr s v srptos ofcnge
Duretes should be comsdened to redece the rek ptents with sgrs andor symptoms of congeston
These abave may be o
e > *Effect of diuretics on outcome in HF has not been examined in RCT
(a meta-analysis showed a favorable effect) “
- | | h
e o= S T T ESC 2016
[ =
—
AloupnTiKa
A-MEA
!
A-MEA e : oLty ...,,,:m.
[ E =
E may be o
i Resrstant symptoms
=l [~
Consider digoxin or H-ISDMN No further sction required
or LVAD. or heart transplantation Conder reducng duretc dote
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Aldosterone’s Role
RALES: All-Cause Mortality = —inCadiovascular Disease
7 Prathrombotic inﬂu:nl:at:on Potassium and
Risk Reduction 30% effects and Injury magnesium loss
95% C118-40%
p <0.001 Myocardial h\rpc:nn:r:sliw
Spironolactone fibrosis effects
+ standard therapy
:fmst.r:tg Catecholamine Endothelial
potentiation dysfunction
Standard Sodium Ventricular
ﬁc:tlzhtllror fl loop retention arrhythmias
: . geain Pttt al,
4 NEJM 1999 : =
h r\g

B MchMahon BG. Current Opinion Pharmaced. 2001:1:190-196.

" e c - Patient with symptomatic® HFrEF* Ll
Drugs That Reduce Mortality in Heart S
SLn P - - o . o Tharagy wit & ACE-F and Seta-iechar
IFailure With Reduced |',_|L,‘.L'.I.1(']I1 IFraction SRS I
Angiotensin Mineralocorticoid '
receptor ACE Beta receptor s
blocker inhibitor blocker antagonist 8
s |
g 110%-- E
g E Able to tolerate Sinus rhythm, Siewas rhrythen.” ‘
c E ACEI jor ARB) QRS duration =130 msec HR =70 bpem
p lzo%—— — i e '
o e ARNS o repiace |
o Drugs that inhibit the g - |
§ 30%-- renin-angiotensin system 3 Thess steve -  indicated |
l have modest effects on T |
ES survival Resrtant symptams |
lm%_. - | [= |
Based on results of SOLVD-Treatment, CHARM-Alternative, Conider digoxin or HSDN No further sction required
COPERNICUS, MERIT-HF, CIBIS Il, RALES and EMPHASIS-HF (T LA o Ry o ot s oiling: i S
Table 7.2 based doses ying
e 30 years Progress in Heart failure history
infaretion)
WCRT EARD W Statin W Anti-arrhythmic notrope
[s= | (mg) i
aces S EEE
— e 20 tid . et
Enalapr 25 bid 10-20 bid P —
Lisinopri® 15-500d 20-35 ad -
Ramipril 15ad 10 od 1090 )
Trandolapei o.s:d. dod [e[=]=]nln[a]=]aTn]=]=Tx]=]=
Beta-blockers [CEmores |
Bisoprolol L35 ad 10od e
Carvodilol 3125 bid 25 bid* — ‘ _lm:l
Metoprolol ssecinate (CRXL) | 125-25 od 200 ad.
Mabivelol 1.25 ad 10 0d
ARBs @ Hydeslaring an incucrtide dinkrats {H480H)
Candgrartan 4Bad Nod W Mewrasiocomicoid recepior sntagonind (MRA]
Valzarran #0 bid 160 buid :::::.—-
Losartan® 50 0d 150 od
MRAs
2500 [s00a
Sacubloriivaleartan [ 491 bid [ 97103 pid
If-channel blocker
habrading [sbua [75bua European Heart Joumal 2015;36, 3467-3470
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Entresto” simul ly inhibits neprilysin (via LBQ657) and blocks AT, receptors (via
valsartan)
ANP, BNP, CNP, other HAARS
vasoactive peptides Al Anglotendmogen
& .
m
v
Bl
Emhancing
Vasorclaxation

& Blood pressur Tnhibiting

Vaseconstriction
& Sympathetic one

& Abdosterone levels O% :  Blood pressune
& Fibrosia ? 4 Sympathetic tone

+ Hypertrophy X 4 Abdosterone
 Nabriuresis diuresis 4 Fibrosis
A Hypertrophy

A Sodium and water
retentson

PARADIGM-HEF: Study Design

(all comparisons are versus
enalapril 20 mg daily, not versus placebo)

PARADIGM-HEF: All-C

ause Mortality

Randomization
Double-blind period

P,

Single-blind run-in period l

”~ e -

Enalapril

!

LCZ696 200 mg BID

(1:1 randomization)

Enalapril 10 mg BID

!

|

1

1 |
2weeks 11-2weeks | 2-4 weeks

PARADIGM-HEF: Cardiovascular Death

2 HR =0.84 (0.76-0.93) Enalapril
=0.84(0.76-0.93) - 835
%5 P<0.0001 (n=4212)
42 A 711
Eg
E i 16
32 LCZ696
Eg (n=4187)
8 °
x
0 + + + 4 + + {
0 180 360 540 720 900 1080 1260
Days After Randomization
Patients at Risk
LCZE9E 4187 4056 3 e 2478 1716 1005 280
Enatapil 4112 4051 3860 3 2410 1726 [ e

PARADIGM-HF: Adverse Events

_—
22
o Enalapril
@24 80 (0.71-0.89) n=4212
858 P = 0.00004 ( ) B
20, Number need to treat = 32 558
T ”.Zg
SEG-
Q’
g.ﬂ : LCZ696
38 (n=4187)
0 } t ' ' : ; i
0 180 360 540 720 900 1080 1260
atents o ik Days After Randomization
LCZo0s 4187 58 k-l 3282 2478 1716 1005 80
Enalapiil 4212 4051 3880 33 2410 1726 984 Fol

LCZE96 Enalapril
(n=4187) (n=4212) \."alur_

Prospectively identified adverse events

Symptomatic hypotension 588 388 < 0.001
Serum potassium > 6.0 mmoll 181 236 0.007
Serum creatinine 2 2.5 mg/d| 139 188 0.007
Cough 474 601 < 0.001
Discontinuation for adverse event 449 516 0.02
Discontinuation for hypotension 36 29 NS
Discontinuation for hyperkalemia 1 15 NS
Discontinuation for renal impairment 29 59 0.001
Angioedema (adjudicated)
Medications, no hospitalization 16 9 NS
Hospitalized, no airway compromise 3 1 NS
Airway compromise 0 0 -
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Sinus Rhythm?
Physiological rate? /

Auvapiké evépyelag §
@AeBokouBou

Sinus Rhythm?
Physiological rate? /

nt in the Sincatrial Node

1nels are affected (decreased risk of side

-’f' Effect of ivabradine on primary outcome -’i' Hospitalization for HF

CV death or hospitalization for HF

Cumulative frequency (%)

HR = 0.74 (0.66-0.83) Placebo
P<0.0001

Ivabradi i
vabradine Ivabradine

18
Months




European

Yno tnv atyida twv: : .
Y Atherosclerosis Society

@

Q

International
Atherosclerosis S

Death from heart failure

SHT

umulative frequency (%)

10

HR = 0.74 (0.58-0.94)
P=0.014

Placebo

Ivabradine

Months

Swedberg K, et ol Lance

AiyoEivn j;;
IvoTpona

r

AoupnTika
A-MEA

A-MEA
i B-avaoToAeig

Y

Table 1 1.1
with heart failure

Importance of co-morbidities in patienty

These above treatments may be combned o indicated

Patient with symptomatic’ HFrEF>  Ce
. Clnan i
ity ACE -1 and Bets - hiacker
LR Tt i e s el
-
Suill symptomatic Mo 3
and LVEF 535%
Yos |
§ Add MR antaronist-
FA S {inp-thtrate 1o manimumn tolersted svidente based dote)
| : ver | -
= _E' Sall yymptamatic b =
E- g - and LVEF <35%
H i
E § .E - - -
= Able to tolerate Sinus rivythm, Sinan rhythm,”
E = ACE! (or ARB)Y* QRS duration = 130 maec HR =70 bpm
- b I 1
i ] . - .
' Tt ARMI 10 replace for
sl 3 aeer e
4] F
= -
£ 5
=2

-

Resistant symplomi

=

Consider digoxin or H-ISDMN
or LVAD. or heart transplantation

Mo further aetian required
Conder reducng duretc dote

Patient with symptomatic® HFrEF> B Ce
- Cloan tha
it 3 ACE-I* and heta- ek
LR Tt i e s el
-
Suill symptomatic Mo 3
and LVEF 135%
Yos |
£ Add MR antaronie
FA S oS At T2 v b ateed @ viddee D e )
sl : vl
s _E' Sell sympromatic 2l -
E- g - and LVEF <35%
E E- You o
E § = - - -
ﬁ Able to tolerate Sinus rhythm, Sirman rivythm*
E v ACE! (or ARBY QRS duration = | 30 maec HR 270 bpm
- by 1 1
% ] . . +
T ARNI 1o replace for
s| FRL e e
4] F
= -
é 5 These above treatments may be combned o indicated

-

Resistant symplomi

Biventricular Pacing

Ventricular Dysynchrony

+ Abnormal ventricular conduction resulting in a

- Angina
- Cachexia and sarcopenia I. interfere with the diagnostic process of HF (eg COPD as a
- Cancer potentially confounding cause of dyspnoea).™ ™
- Central nervous system 2 wate HF g oms and further i Jifie -1
= X u [ -
- Diabetes | 2-aggravace HF symproms and further imgie gulgollle ™™ |

3. contribute to the burden of hospitalizations and mortality™ as the

ile dysfunction
Erectile dys! o main cause of readmissions at | and 3 months.™

Gout and arthritis
Hypo- hyperkalemia
Hyperlipidemia

4. may alect the use of treatments for HF (eg renin-angiotensin
system inhibitors contra-indicated in some patients with ggvers reral

dysfunction or beta-blockers relatively contra-indicated in ghmg) ™ ™

mechanical delay and dysynchronous contraction

Left Busddte Branch Block { LEBB)
On Xkl Pubsta.. Camdbabogs Casa sarben

- Hypertension - = e

= i i . evidence base treatment is more limited as co-morbidities were

P Ezn def;c I:fl:fv ta.nd sl mastly an exchusion eriterion in trials: efficacy and safety of intervertions
L:.I ne;" ysfucntion s therefore often lacking in the presence of co-morbidities.

= ng disease

" ObEQSIty 6. drugs wsed to treat co-morbidities may cause wogsegiog HF (eg.

Sleep disordered breathing NEAIDs gen for archri, some anthcancer drp)

7. interaction bevween drugs used to treat HF and those used o treat
co-morbidities, resulting in lower efficacy, poorer safety, and the
occurrence of side effects (e.g. beta-blockers for HFrEF and beta-
agonists for COPD and asthma),™ ™ ™

Valvular heart disease

www.escardio.org/ guidelines
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Biventricular Pacemaker ] B|V PaC|ng

L

Dl-' DT” ..l/-ll-'"". 1] l' ll|||’ ] JL’LL}
H‘u" "Mftr"‘f'llhhl Mgy ’”'u‘lJ

Koﬂlml‘\uﬂﬂw
d M& i "Wluulm reyfV "r"f':"’"&f

Dyspnoea Fatigue %

c,...,,.’li

Arrhythmia

y -.ﬁt..,
Guts
Bl .
. £
Ventricular
Dysfunction

MEDICAL
MIRACLES /.
But How to '
Pay the Bill?
ventricle 5

Battery

pack

Control
system

Pump
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NUMBER OF HEART TRANSPLANTS

In 1967 - on December 3,
Christiaan Barnard

I performed the first
human-to-human heart
transplant at the Groote
Schuur Hospital in Cape
Town, South Africa.

Fig | Lows Washkarsky the first huras-to-hman heart irarsplast
[patient on 3 Decembyr 1967, soen here a few days afier the aperation. (Photo
from the Heart of Ciabe Town Musesr |

rmwoq Opyaviopog Mmmmﬁm‘

Adtec Dpydvav

2001 | 2002 | 2003| 2004 | 2005] 2006 | 2007| 2008 | 2000 (2010{ 2011|2012

Aovopa |.m' VTEE

Other
® Europe

AL T AOTE 40 65 71 [ 59 9 G4 98 71 45 9 18
North America - - - -
Sekerey; Supe i

And nrwpaTmd Sarn 2001|2002 | 2003 | 2004 | 2005| 2006 | 2007|2008 | 2009 (2010{ 2011|2012

97 [137 [163 [ 151 201 [ 179 [140 [ 263 [ 163 [108 [ 186 [ 70

FENID SYNOAD 186 | 221 | 242 | 22 242 | 2 14 | 1 135 | 2

Exercuse Trammgln CHF: Yesterday

SECOND EDEE
ONASSIS o
FOUNDATION

HEART DISEASE
A Textbook of Cardiovascnlar Medicine
A FOUNDATON CULTURALCENTER AFFLIATEFOUNDATONUSA SCHOLARSHPS PUBLICBENEFT INTERNATIONAL PRZES ~SCHI (

TS EUGENE BRAL

& Onassis Cardiac Surgery Centre | Boténke omnv oehlBa: public benefit onassis cardiac surgery
nder S. Onassis Public Benefit Foundation
144 heart or lung transplants in total. The slmu rate of heart Lraniplml cases reaches the 94% during the first year and
the 70% during a ten year period. These rates as of the It is the first fully certified
in Greece and one of the few in Eurcpe - 150 qanl 2000 standard (Fﬂmnry 2004) - regarding the guality of its health

Services in the depart...
I W, it SAURDERECamrAns
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Exercise has been knowntodmproyve
fitness for more than 2500 years

Zwparikr ‘Acknon

iy +coom e

i P R P TR B A RTI  RTTAE
A o P R O RIS ChaRTY §9
e

1 Py A etes Pal bmv e vl Rl s awdind
118 RSN R S0 T ST KA LD EACEDE
o = e o var o1

Y T
R
LT

Journal (2012) 33, 17671847

wrorian

mal of Heart Failure (2012) 14, 803-869 e
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their use have been published by the HFA of the ESC*"'*"* There
is no evidence that these on their own improve mortality, morbidity
or quality of life. For this reason, these interventions have not been
given a recommendation with an evidence level. The exceptions are

Diet and alcohol | * Avoid excessive fluid intake.

* Recognize need for altered fluid intake such as:

2 Increase intake during periods of high heat and
humidity, nausea/vomiting

= Fluid restriction of 1.5-2 L/day may be considered in

patients with severe HF to relieve symptoms and

for alcohol induced cardiomyopathy.

ESC 2016
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AdOn Kai TrapaAgipelig oTn OTATIOTIKA avAAuon 10TPOBIOAOYIKWY SESOUEVWV

A. Mavayiwtdkog
Kabnyntnig¢ BioorarioTikig - EmdnuioAoyiag tng Aiarpoens, Tunua Emoriung AiaitoAoyiag-
Aiarpoeng, Xapokorreio lNavemmoriuio Anvwyv, ABrnva

1] TOU xaiou TOU nou
YNOAOTTEMOE MEFE@OYE G0 XpRoworoNBE] 0 00 PSS, NOTEAET<nOVOKEOn
AEITMATOZ KAI ENIAOTH TQN ¥ nokhobs smaTihioves, 636 kat BOAM: xpévia ..
KATAAAHAQN ETATIZTIKQN

* AOKIMAZION

AHMOZOENHE B. MANATIQTAKOZ
KAGHMHTHZ

ZxoAn Emornpwy Yyeiag & Aywyrig
XAPOKONEIO NANENIZTHMIO

riari n emAoyn Tou peyéGoug To
deiyparog gival TO00 ONUAvTIKN ...

01 Baoikég apyé deryparoAnyiag cuvowilovral ora KATwo ...

» ZIQITH ENIAOTH TOY MAHOYIMOY ANA®OPAZ
. !; ma &wulu!nmmﬂ Epguva 1Buaitepo poho Tail n:m‘rn 1oy nula.lmo‘uw
QIKOYEVEIL, ETIXEIPATEWY 1) kAT GMD. ot
= ANTINPOZQNEYTIKOTHTA

. g onoiyela exehva rou m\neu m omola mpéme va £xel ka 1o ﬁséﬂ;_[hm Gore va
W OVTITPROCWTTEL [ Wlluc
oG lcmpu poowa ;:upuxmmunm Tou mrpuuulwé‘: oﬁuq Karavop i wq
« Me 1ov 1 bn fi avdhuon 1ou Seiypanog mou B 1 ﬂum:l
kpipéoTepes A fe xken i ShEkANDG fov TTARBUOLS (EMayLay
= TYXAIA EMIACTH
» Me v Tuyaia emoyr Soopakileran o mepopopds g peponyias oty Aoy
= EMAPKEIA

Etrapkeia Tou deiyparog
MNéoa dropa Xpeidfovral o€ PIa EPEUVA;

= To péyeBog Tou deiyparog eival BEpa
KPioIUNG onuaciag kata To
oxedIaopo piag peuvag (KAIVIKNAG
OOKIKNG, ENIBNHIOAOYIKNG HEAETNG),
= YlaTi oUVAEETaI Guesa PE TN 10X
TGV OTATIOTIKAV EAEYXWV nou Ba
npayparonoindouv ...

ZQAAparTa oTIC OTOXAOTIKEG

$ anopaocei

$ Z@aipara oTn Afyn anopaocng

: Andwpaan Anogoaon
ﬂ et EVOPKWV: EVOPKWV:

,% ENOXOZ AGQOZ

o>

AIENPUEE T0
EykAnpd

AnoSoxy ~v7 Andppipn
undBeong undBeong

YnoBeon
npayjoTikG /
ahneng

YnoBeon

npaypavika s
2 Zothua Tinou IT }:-;/

AEN AlEnpaEe
T0 EykAnpa
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z(pS'IM.I(lTCI ot Aﬁllll‘] NMapayovreg nou kaBopifouv To péyebog
* anogpaong TOU JEiyHaTog piag HEAETNG. ..

= To péyeBog Tou deiyparog kabopileral,
Kupiwe, ano:
1. 10 PéyeBog TNE avalnToluevng diagopdc,
A

2. 10 £TiTed0 OTATIOTIKAG ONUAVTIKOTATAG
TWV EAEYXWY, a

3. TN OTamIoTIK 1I0X0 TwV EAEYXWVY, Y

Ho aAn®r¢ Hlu ahndrig

NapayovTeg nou kabopilouv To péyedoc To Sﬂiﬂ€5? OTATIOTIKNG '
TOU 3eiypHarog piag PEAETNG... * ONHAVTIKOTNTAG TWV EAEYXWV

A » ZUPBOAICETaI pE @ Kal Ekppalel TNV
L= M-Zm niBavoTnTa
« P[anoppiyn Tng H, / H, €ival aAnbig]
» ZUVHBwG BEAoupE va ival <5%.

ZTATIOTIKI] Migpeuvoipevn (EmBupnTi)
KN popd

Ioxus i
“ Eninedo oTATIOTIKAG
Méye8og Beiyparog onpavTikeTNTAg

To napandves povrého pnopei va enduBei we npog onoiaBinare napduetpo, BB,
yvwpilovrag To Seiypa nou fiBrike, To enincdo 1iG onpavTIRGTATG KO T

i0a 4, pnopei va unohoyoTe! .. i 1ox0c.

To péyedog TnG avalnToUpevng ' ) '
* dilagpopag * H oTaTioTIKN 10XUG TOV EAEYXWOV
n.X. n6oo Heyahn 6a npénel va eivarn = ZUPBOAIZETaI pE Y KaI EKPPalEl TNV
6|ucpgga A %Ta enineda oNKrG )SonspoAnq méavoTtnTa
HETAEL TNG BEPANEUTIKAG aywyng A Kal TnG . . .
BepaneuTIKic aywyic B = P[anoppiyn TG H, / H, €ival yeudnc]

= €701 )oTE va Bempeital khivika a§ioAoyn = ZuviBuac BEhoupE va eival >80%.

(MY 20%).
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TOU pEYEBOUG TOU Jeiyparog

* H oTarioTiki 10XUG €ival ouvapTnon

Power as a Function of Sample Size

—
L]

S %
%

00
10 20 W 40 S0 B0 70 B0 90 100 110 120 130 140 150
Munber of Subjects Per Group

ETaniomiki 1oX0g yia
SeSopévn Siagopd A

MNoéoca aropa xpeialovral o€ pia
* MEAETN «aTTANG» KATAYPAPNG;

» ZUpQwva pe Toug Neuman & Bacon (1997),

= [a nAnBuopd < 1000-2000 atopa, apkei To 30%
Tou nAnBuauol

= Ta nAnBuopod 10000 — 100.000 dropa, apkei To
10% Tou nAnBuayou

= [a nAnBuoud 100.000 — 1.000.000 aropa, apkei
10 1% Tou NAnBuaouol

» Ta nAnBuopd >1.000.000 aropa, apkel To
0,025% ToU NAnBuapoU

* MapaTnpnoei ...

To péyediog Tou delypatog
£ivan avahoyo TG
peTapAnTéTATAG TOU
napayovTa EvBINmEPOVTOS

2
- (0 + Jg/r}(zo;g + 25)
l —

d?
To péyedog Tou Beiypatog To péyebog Tou Beiypatog
£ivValI QVTIOT PO EVaI OVTIOTPOQWG
avihoyo Tne avahoyiac avahoyo TG eniBupnTig
peTakd Twv opaduv Biapopdg

Méoa Aoitrév dropa

* XpelalovTal o€ pia HEAETN;

Me napadeiyuara ...

* Néoca dropa xpeidlovrai;

» ZUYKPION €VOG NOCOTIKOU XapaKTNPIOTIKOU
UETAEL 2 opadwv yia Tov EAeyxo diagopac d

202{:&.?+:3}? Toeg
n=————m——— u

d?

Hyt oy —po =0 -

o 2
Hyim—pp=d (03 + 02/7) (2aj2 + 23)

nm= d2

Anoee ny =rny

ZuviiBuwg Z,=1,96 yia a=0,05 kai
Z,=1,64 yia 1030 90%.

* Néoca dropa xpeidlovrai;

» ZUyKpION €VOG NOIOTIKOU XapakTnpIoTIKOU
LETAEV 2 iomV opadwy via TOV EAEYXO
dlaopac d

Hy:pp—pp =0 - n= 2(5)(1_1_’)(2,3"'2@'2)2

H:p-p=d dz

ZuviiBuwg Z,=1,96 yia a=0,05 kai
Z,=1,64 yia 1030 90%.
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* Néoca dropa xpeidlovrai;

= ZUYKPION €VOC MOIOTIKOU
XAPAKTNPIOTIKOU LETAEL 2 AVICWV

opadwv
. MzapV/(r+1)57 +-‘3\/fP1fﬂ+P2<!‘2}?
ny =
rd?
2
_ hrrm o -+ '
P= 11'+l n=n ;’4(1+ 1+4/n |d|)

mm) "2 =

MAPAAEIMA

* MNéoca aropa xpeialovrai;

r=0,5 = katavopn 1-
.2 1
= ptrey .25+ .5(.40) - 030 gupgcwumf.u Ty
r+1 L5

[2.576\/T5(3)(-7) + 1.645,/5(25)(.75) + 4(6)]

MNéoa dropa ypeialovrai;

MAPAAEITMA

MNéoa dropa Xpeialovral yid va agioAoYHCOUKE TT.X., TRV
aTmokpIon oTn BeparTeia Pe Eva VEQ QUTIVTTERTUOIKO
(QApHako, av yvwpitoupe ot

» OTO YEVIKO TTANBUOHO N aTTOKPIOT TIAPOUOIWY PapHAKWY
givan ouviiBweg 25% (BAB., p1=0,25),
= EVU) OTO VEO Qappako suehmoToUpe va ival 40% (BAD.,
p2=0,40),
« Ot eTrimedo onuavnikomrag a = 0,05
« kanoyl y = 95%
« av o oyediaopds mpophime avakoyia 1-mpog-2 petafl Twv
opdBuwy

Néoca dropa xpeidlovrai;

- ny =
' 0.5(.15)°
=510.34
2
51034 (| 2(1.5) ~
"= (1 V1 sostos) 00 ) T
ny = 0.5(330) = 263

ZupTrAfRpWHa

* Néoa dropa xpeialovral;

= ZTOV UNOAOYIOUO TOU WEYEBOUG TOU Selypatog Jiag
NPOONTIKAG MEAETNG NapakohoUBnong npénel va

AngBei undyn

= ... TO M00OOTO TWV MBAVAV anwAeiv os aTopa.

» Eniong, 6ewpeital T 0 kivduvog eival
0TaBEPAC PETAEY TWV OPAdWY OE OAN TN
dIdpKeIa TG Epeuvag, AANS ..

164

= 3€ g n%mlgﬂ peAETN napakoAolbnong
Y14 va UNOAOYIOTEl 0 apPIBHOC TWV ATOHWV
XPEIGleTal va YVWPIJOUPE EK TWV NPOTEPWV:

« Tnv gninTwon oty kabe katnyopia Tou
napayovTa nou pag evalagepel,

« TO gYeTIKG kivdyvo kai Tnv niBavotnTa
emiBiwaong Tng opadag eAeyxou,

|=|

« TN didpeon mbavornra enifiwong oty kabe
KaTnyopia Tou Napayovra nou pag evoiapépel.

p = In(e)

* Néoca daropa xpeidlovrai?

= Av Aoinov pl, p2 ol mBavoTnTeG ENIBiwong i n
€NINTWON TNG KGBe opadag, aTo TEAOG TNG
napakoAoUBnang, ToTe:

(72 +23) (R + 1)}
= n= - 7
In(p2) - 2-p —po)(h— 1)
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MAPAAEIMA

& MNéoa aroua xpeialovrai;

MNéoa dropa xpeidlovral yia va agloAoyrjooupe
£vav TTapdyovTa Og JIa TTPOOTITIK £pEuva
otav o mBavoAoyoluevos OXETIKOG Kivouvog
HETAEU Twv opddwv eival h=1,5,

= n mBavétnTa emPiwong oty pia opdda p1=0,25,
=« ot emimedo onuavmikétrag a = 0,05 kai pe
emBupunt oranoTikr 1ox0 y = 0,90;

$ Néoca dropa xpeidlovrai;

YrioAoyiopoc peyEBoug SeiyATOG OE NPOOMTIKN
peAETN, 6Tav o Kivduvog diapépel peTall Twv
opadWV.

- _ (zap+2)16(0) +60%0)
(A1 — Xo)°
At

o(A) = AM+eM—1

MNéoca aropa xpeiadovral;

=« 'Eva véo @appako Ba eheyxBei yia Thv

anoTeAEOMATIKOTNTA TOU va Weloel T ZAM kard 0,5

mmHg To £€T0¢, OE Jia KAIVIKR dokin nou Ba

diapkéoel 5 £, Moio To péyebog Tou deiypartog yia

a=0,05 ka1 B=0,20 ((oTw 02 = 100);
_(0-233+(2-233) +(5-2.39)" _

st= 3 422

n=313if p=02
n=195if p=0.5
n=T79if p=08

¥noBéroupe Bidpopa enineda yia Ty
auToouaygnon ...p = 0,210,510 0,8

$ Néca dropa xpeiadovrar;

MAPAAEIMMA
In(.25)
h=15= ' = =0.397.
7 Tn(p) P

(1.96 +1.28)%(1.5+ 1

L5+1) =195,
(2—-.25-397)(15-1)

2
3

$ Néoca dropa xpeidlovrai;

= ZTOV UNoAOYIOUO ToU LeyEBoug Tou delypaTog piag
NPOONTIKNG MEAETNG NapakoAouBnong, oTav o
napayovrag evBiagEPOVTOE Eival NOCOTIKN JETABANTT
(n.x. HeTaPoAEG 0TV OAIKF X0ANOTEPOAN 0poU).

Hy: B9 — B =0 Vta) =

Hl: 31-2 - 311 Zd

corr(Yiu. Vi) =p

= thJ -3 /m
=
5 2
20°(1 = p)(za2 + 23) Onou  &ivar 0 xpovos
n= msld? napaxoAoudnong Tou KGBe
2 ?

nou ennpealouv To HEyedog Tou deiyparTog

$ A€uTEPEUOVTEG NAPAYOVTEG

= To eninedo akpiBelag oTIC ETPNOEIC,
= TO onoio eEaptaral
» ANO TNV GUVEIBNOM KaI TNV IKAVOTATA TWV
epeuvnT@v nou dieEayouv Tnv £peuva,
EAEyyeTaI pe TNV EnavaAnyipdTnTa.
= GAAG KaI TO £pYAOTNPIAKO ORAALQ.

ZuviiBug BEAOUPE Ta EPYAOTNPIAKG OTOIXEID Va
£youv pIkpd evBoyevic opaipa (CV<10%).
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* AUTEPEUOVTEG NAPAYOVTEG * AcUTEPEUOVTEG NAPAYOVTEG

» To péyebog Tou nAnBuopou » H diakbpaveon oTa xapakTnpioTika
avapopac TOU NAnBuapoU, n onoia av ival
« I8iaiTepa drav eomialeral n épeuva otV HEYAAn ouvenayeral kai avahoyn
anotiunon Tou eninoAdcpol evog aU&non Tou peyéBoug Tou delypaTog
XApakTNPIOTIKOU

= IdIaiTePQ OTIG ENIBNMIOAOYIKEG £PEUVES

' . Mg unoAoyileTal To péEyeBog Tou deiypartog pe
* AEUTEPEUOVTE(; napayovTeqg * XPron €131koU AOYIGHIKOU ...
» To diaBeoipo XxpnHaTikod Noood yia T
€peuva. T —
I dent P 1 fyamink M Max Step
[Fomdoal SMDev (elog scale) =] 015 fozs oo
I 2 [evalersl  Vabselu] sepasated by space:
[HY Madm 7 7 Madhan 1 =t \
:mwm pfﬁ IIIL d«e‘ 9“‘:\;0
R e P

SH

Nopoypappa yia Tov unoAoyiopoé Tou peyEBoug - -
* Tou J€iyHaTog fi TG OTATIOTIKAG 10XU0G * 2TATIOTIKA TTPOYPAMHATA
w o = YNapyouv akdua kai Swpeav
i npoypdppara oto 31adikTuo nou

unoAoyifouv To peyeBog Tou deiypaTog,
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KAIVIKR) @apuaKoAoyia TwV OTATIVWV

Nikn Karoikn MD, MSc, PhD, FRSPH
IASO/EASO Scope Member
EASD Diabetes & Cardiovascular Disease Group Member
MéAog A2 tng EAAnvikng Eraipgiac ABnpookAnpwaong
Eidikn NMaBoAodyocg, Emiarnuoviki ouvepyarng B” lMNporr. lNaBoAoyikng KAiviking A.l1.0.

Akpoywviaiog AiBog TNG AVTILETWTTIONG TWV dIATAPAXWY TWV AITTISiWwV ATTOTEAOUV O OTATIVEG,
Ol OTTOIEG EAATTWVOUV ONUAVTIKA OXI uévo Ta emmiTreda TNG LDL-x0ANOTEPOANG, AAAG Kal TOV
Kapdiayyelokd Kivouvo Kal TRV OAIKrp BvnToTnTa Twv aoBevwyv. Me gaipeon TNV onUAvTIKA
uTTEPTPIYAUKEPISaIWia (TpIyAukepidia vnoTeiag >500 mg/dL) tTou uttodnAwvel aunuévo Kiv-
QUVO TTAYKPEATITIOOG KAl ATTAITE TNV APECN XOopPrynon QINTTPATNG, Ol OTATIVEG €ival TO TTPWTO
QPAPPOKO TTOU XOPNYyoUUE o€ aoBeveic ue QUOAITTIOAIMIAL.

O1 oTariveg gival avaoToAegig TnG 3-udpogu-3-pueBulyAoutapuA-CoA (HMG-CoA) avaywydong,
€VOG evCUUOU TTOU CUPPBAAAEI 0TV TTapaywyr] XOANoTEPOANG OTO NTTATOKUTTAPO. H TTpoKa-
AouUpevn aTtro TIG OTATIVESG PEIWON TNG EVOOYEVOUGS NTTATIKAG TTAPAYWYNS XoANoTEPOANG odnyei
o€ EANATTWON TNG EVOOKUTTAPIOG CUYKEVTPWONG XOANOTEPOANG TTOU digyeipel TNV ouvBeon LDL
utTod0oXEWV. OI TEAEUTAIOI HETAKIVOUVTAI OTNV ETTIQAVEIQ TOU NTTAOTOKUTTAPOU Kal guvdEovTal
ME Ta KUKAO@opouvTa popla LDL-xoAnoTepOANG, Ta OTToia pAayoKUTTapwWVoVvTal, 0dNywvTag
o€ peiwon Twv emTEdWV TNG LDL-xoAnoTtepdAng. H avaotoAry Tng HMG-CoA avaywydaong
eTTNPEACEI Kal AANa PETABOAIKG povoTTaTia, oTTwe Twv PPAR kal Twv Rho/Ras, ackwvTtag
EUEPVYETIKEG OPAOEIG OTNV KUTTAPIKA augnaon, dla@opoTroinaon, mRiwaon, atmdémTwaon Kal JE-
Takivnon, aAAd kail oTnv @Asypovh Kai ayyeloyévean. O1 HOPIOKES AUTEG ETTIOPATEIG EUBUVOV-
TAl yIA TIG TTAEIOTPOTTEG OPACEIS TWV OTATIVWV TTOU TTEPIAAPBAVOUV aVTIOEEIDWTIKEG,
QAVTIQAEYUOVWOEIG, AVTIOPOUPWTIKEG, KUTTOPOTTPOOTATEUTIKEG KAI AVOOOTPOTTOTTOINTIKEG ETTI-
Opdoeig, aAAG Kal BeATiwon TG evOoBNAIaKnS duCA&EIToupyiag, Kal oTabepoTroinon Twyv abn-
PWHATIKWY TTAAKWV.

Ymapxouv didgopeg oTtaTtiveg dlaBEoiyeg otnv EANGSQ pe BIAQOPETIKEG PAPPAKOKIVATIKES
I010TNTEG, 10iwg 0€ oXEon PE TO XPOVO NUicelag (WG, TOV NTTATIKO METABOANICUO KAl TNV VE-
@pPIKN atTékkpion. O1 dla@opég auTéG KaBopidouv Tov TUTTO Kal T 660N TNG OTATIVNG TTOU PTTO-
pei va xopnynOei katd trepitTrTwaon. MNa mapddeiyua, n atoppacTarivn, N TTARaAcTATIVA KAl N
@AouBacTaTivn atrekkpivovTal EAAXIOTA aTTd TOUG VEQPOUG Kal ETTOPEVWG UTTOPOUV VA XOopn-
ynBouv o€ aocBeveig Pe Xpovia VEQPIKA VOOO Xwpig METABOAN TNG dOONG. ZTATIVEG UTTOPOUV
va do6ouv atd tnv TTaidikr nAikia (8-10 eTwv) o€ TTaIdIG Ye ETEPOLUYN OIKOYEVH UTTEPXOAN-
oTepoAaiyia, HEXPI TNV MEYAAN NAIKia (> 75 €Twv) aAAd pe TTPOCOXH OTNV €VOEXOUEVN OAAN-
AeTTidpacn Toug Pe AAAQ @Apuaka, OTn VEQPIKA AEIToupyia Kal oTn cuvuttapén GAAwv
TTaBAoewv. H xopriynon oTtativwyv avTevoegikvuTal oTnV KUNoN Kail Tn yaAouxia, yia auTté ou-
VIOTATAI Ol YUVAIKEG avaTTapaywylkng nAIKiag utrd otaTtivn va AauBAavouv avTiIcUAANTITIKA
METPQ, evw €AV €TTIBUPOUV va Kuo@oprioouv Ba TTPETTEl va dIaKOWOUV TN oTaTivn 3 PAVES
TTPIV TNV évapén TnG TTPooTTalelag yia eTriteuén cUANWNGS. H Bepartreia pe otarivn Ba avap-
Xio€l ETA TNV OAOKARpWON TNG yaAouyiag.

2€ a00eveig pe un aAkooAIKA AItwdn vooo Tou frratog (MAANH) n xopriynon oTativayv PTro-
PEi va EAATTWOEI TIG TIUEG TWV TTAPAPETPWY TNG NTTATIKAS BloAoyiag, aAAd Kal Tov Kapdlayyel-
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KO TOUG KivOUVO (TTOU gival IBIAITEPA AUENUEVOG), OTTOTE DEV TTPETTEI VO TOUG OTEPEITAI AUTHV
N TTOAUTIMN BepaTTeuTIK aywyr. AANWOTE, N TTAEIOVOTATA TWV BAVATWY TwV acBevwy HE
MAANH eival kapdlayyelakng aimioAoyiag. ETTopévwg, n xopriynon oTativiov o€ autous TOUg
a0Beveig gival atrapaiTnTn, OTTWG CUVIOTATAI KOI € YIA TTIPOCQATN CUP@WVIa €IOIKWV. MOAAES
MEAETEG €xOUV OEiCEl TNV ATTOTEAECUATIKOTNTA KAl AOQAAEIQ TWV OTATIVWV O QOBEVEIG e
MAANH. Md&AioTta, uttdpyouv dedopéva yia TV atopBacTaTivn Kal Th pooouBacTaTivn TTou
ATTOOEIKVUOUV OXI HOVO BEATILWON TWV TIMWV TWV TPAVOAUIVACWY, AAAG KAl TWV IOTOAOYIKWV
OEIKTWV TNG NTTATIKAG VOOOU (UEXPI KAl TTARPN UTTOOTPO®N TNG UN AAKOOAIKNG OTEQTONTTATITI-
oag, mpoxwpnuévn pop@r NG MAANH). 2 éva TTOAU PIKPO TTOC0OTO aoBevwy TTou AapBd-
VOUV OTaTiVN TA ETTITTEOQ TWV TPAVOAPIVAOWY UTTOPET va auénBouv > 3 QOopEC X avwTepa
QUOIOAOYIKA OpIa, OTTOTE BIAKOTITETAI N XOPHyNOon TNG oTaTivngG 1 JElwveTal n 660N, PE aTTO-
TEAEOMUA TNV ETTAVOPOPA OTO QUCIOAOYIKO TWV TIHWV TWV TTOPAPETPWY TNG NTTATIKNAG BIOAO-

yiog.

EkT6G o116 aUgnon Twv TPAvVOauIVOOWY, Ol OTATIVEG UTTOPEI VA EJPAVIOOUV Kal AAAEG AVETTI-
BUUNTEG EVEPYEIEG, OTTWG MUOTTABEIO (MUAAYIEG, AUENON TNG KPEATIVOPWOPOKIVAoNG-CK, puo-
oimnida, paBdouudAucn) Kal TTOAU OTTAVIO TTPWIPO KATAPPAKTN Kal dIATapaxES TTPOCPATNG
MVAUNG. Mo ouxva (5-10% Twv aoBevwv) avagépovTal Jualyieg xwpig augnon 1ng CK, 1Tou
€Qv €TNPeadouv TNV ToIOTNTA (WG TWV AcBeVWY, CUVIOTATAI N BIOKOTTH) TNG CUYKEKPIUEVNG
oTaTivng Kal N oKy GAAwvV oTaTivwv (MEXPI 3 DIAQOPETIKEG OTaTIVES). EVOAAOKTIKA, XOopn-
youvTal I0XUpEG OTaTiveg (atopBaacTtarivrn, pooouBacTartivn) 2-3 Qopég TNV eBOouAda ri/kai
GAAOI UTTOAITTIOQIMIKOI TTAPAYOVTES KOl TPOQOPAPUAKA. ATTQITEITAI EVTATIKOTTOINGN TWV UYIEI-
vodIaITNTIKWV TTapeuBaoewy, evw n xopAynon Birapivng D i ouvevfUuuou Q €xel TTpoTaBEi
O€ TTIEPITITWOEIG AVETTAPKEIAG TOUG. Av Ta eTTiTreda CK avéBouv > 5 popég X avwTepa QuUOlo-
Aoyikd 6pia, ouvioTaTal n SIAKOTT) (TOUAAXIOTOV TTPOCWPIVH) TNG OTATIVNG, N TTapakoAoudnon
TNG VEQPPIKNG AEITOUPYIOG KAl O TTPOCBIOPICHOG TWV ETTITTEdWYV Tou K+ Tou opou. Kabwg n du-
OQVELIa OTIC OTATIVEG ATTOTEAEI ONUAVTIKO KAIVIKO TTPOBANUA TTOU £TTNPEEACEI TN CUPMPOPOWON
TWV a0Bevwv 0Tn Bepartreia, dIAPOPES ETTIOTNUOVIKEG ETAIPEIEG EXOUV DNUOCIEUCEI KAOTEUBUV-
TAPIEG OBNYIES VIO TNV OCWOTH KAl £yKaipn dIdyvwaon Kal AvTIMETWITION AQUTAG TNG dUCAVELIOG.
Baoikd péAnua gival o atroKAEIOPNOG GAAWVY AITIWV PJUAAYiag TTpoToU auTr] attod00¢€i TEAIKA
oTn Afyn oTaTivng, KaBwg pia AABog exTiunon 6a oTeprioel Tov acBevr) AtTo PIa TOOO XPOoIUN
BepaTreia Kal TO CUUTITWHA Ba TTAPAMEIVEL.

H xopriynon oTaTivwv €XEl €TTIONG ouvOEBE ue augnon Tou KIVOUVOU VEO-Eu@aVI(OEVOU Dla-
BNTN, 18w o€ aoBevEig TTPOXWPNMEVNS NAIKIAG, YUVAIKES, TTAXUOOPKOUG/UTTEPBAPOUG, UE JE-
TaBOAIKO oUVOpOUO 1 TTPO-dIaBNATN Kal gival S000-eEAPTWHEVN. YTTApXEl dlagopoTToinon
METOEU TwV d1a@Opwyv oTaTIVV 600V agopd Tn diafntoyovo dpdaaon Toug, e TNV TTpaBacTa-
Tivn Kal TRV TITaBacTarivn va €Xouv TTI0 EUVOIKN €TTIOPACT OTNV OYOIOCTACIA TwV udATAV-
Bpdkwyv. QoTO00, TTPETTEI VA TOVIOTEI OTI O KivOUVOG eU@Aviong d1apnTn OEV ATTOTPETTEN TN
XOpPHynon otaTivng €av 0 Kapdiayyelakog Kivouvog gival uPnAOGS Kal N OXE0T «KOOTOUGH/«Opé-
AOUG» EUVOEI TN XOprynon Toug.

O1 avaBewpnuéveg kateuBuvTApIEG 0dnyieg TNG EAANVIKAG ETaipeiag ABnpookAipwong yia
TNV O1AyvWon KAl QVTIMETWTTION TwV OUCAITTIDAIMIWY ava@EPOUV TIG KATnyopieg dUCAITTIOAN-
MIWV (TTPWTOTTABEIG Kal deuTEPOTTADEIG), KaBOPI(ouV TIG TTANBUOUIOKEG OPADES TTOU TTPETTEI
va eAéyyovTal Je AITTIDAIMIKO TTPOQIA vnOTEiag Kal TTEpIypA@ouv Tn xprion tou EAAnVIikou
SCORE yia tov uttoAoyiouoé Tou 10-£T0U0G KIVOUVOU Kapdlayyelakou Bavdartou. ETimmAéov, ou-
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NTwvTal 01 BACIKEG APXES UYIEIVOBIAITNTIKAG TTApEPBaAoNnG Kal 0 aAyOpIOUOG QAPUAKEUTIKNG
BePATTEUTIKNG TTPOCEYYIONG aoBevwv he QUONITTIOQIYIa PE EuPacn OTn XPron OTATIVWV.
TéNOG, KaBoPIZeTal 0 BEPATTEUTIKOG OTOXOG TwV £TMITTEOWYV LDL-xoAnoTtepdANG avaloya e 10
OUVOAIKO Kapdiayyelakd Kivouvo (TToAU uwnAdg, uwnAog, HETPIOG-XaUNAGG) Tou KABE acBevr)
KAl aVOAUETAI 0 AAYOPIBUOG TWV CUVIOTWHEVWY EPYAOTNPIOKWY ECETACEWYV YIa TN dIAyvVwOon
Kal TTapakoAouBnon g Bepatreiag Twv acBevwyv pe duoAimdaipia. 181aiTepog Adyog yiveTal
yla Toug acBeveig pe duoavedia OTIG OTATIVES, KOBWG KAl JE OIKOYEVH UTTEPXOANOTEPOAQIUIa
(diayvwon, TTapakoAouBnon, Bepartreia).

Mapd 10 yeyovog OTI OTATIVEG XOPNYoUVTal O€ HEYAAO TTOO0OTO 0€ aoBeveig ue uwnAd Kap-
dlayyelakod Kivouvo otnv EAAGDa (cUp@wva pe Ta dedouéva TNG EupwTrdikAg peAéTng EU-
ROASPIRE-IV), Ttrepittou o1 piooi aoBeveic utmoBepatrevovtal (6Tav 0 OTOXOG TNG
LDL-xoAnoT1epoAng civalr < 100 mg/dl), evw pdévo 10 16% TTETUXAIVOUV TOUG TTIO QUOTNPOUG
o1oxoug LDL-xoAnotepdAng < 70 mg/dl. ETopévwg, gival 1Idiaitepa onuavTikd va xopnyeital
N KAatdAANAn otartivn, oTnv KATGAANAN 00T, Je OTOXO TNV ETTITEUEN TOU BEPATTEUTIKOU OTOXOU
KABe aoBevr], ue yvwuova TTAvTa TNV ac@AaAEia.
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AEKO DEPATTEUTIKEC KATNYOPIEC Kpithpia yia TnVv €TIAOYH CUVOUAOUWY

¢ Mnyaviopdg Spaong
ZUUMANPWUATIKOG

¢ 10 katnyopleg ava 2

4 .
* 45 ouvbuaogol ¢ AvemB0pnteg evépyeleg

Anopuyn emBdpuvanc 1 efopdAuvan
* 10 katnyopiec ava 3

¢ 120 ouvbuaopol

* Emionpeg kAwikéc evbeifelg
KAwikr) épeuva

MET({JODHTVF] ZUYKPION TNG ATTOTEAEGUATIKOTNTAG TWV avTIBIARNTIKWY

AO6Kipo1 Kai aOOKIL0I CUVOUATHOT @apudKwy OTav cUyXopnyouvTal Ue HETQOPHIVN

Mz Baon Tov pnyxoviopt Spaong

Adrpor guvduaopoi ABOKIpol guvBuaapoi

Metiormin-based combinations

Met + TID vs. Met + SU L ] 3063 =52 wk - =006 (-0.19 to 0U06)

Met + TZD vs. Met + DPP4 5 926 52 wk - -0.42 {-0.21 1o -0.02)

Met + SU vi. Met + SGLT-2 3 w3 104 wh - 0.17 (0.90 to 0.20)

Mat + DPP4 vs. Mat + SGLT-2 4 ] 52wk - 0.17 (0,08 ko 0.26)

Met + DPP4 vs. Met + GLP-1 3 1385 252wk - 0.65 (0.54 to 0.75)
Favors Drug 1 Favors Drug 2

Mean Between-Geoup Difference In HbA,. %

Ann Intern Med. 2016;164:740-751.

2 0UAQOVUAOUPIEG [MoyAitalovn
AOKiuor kar adOKIol auvOuaooi AOKiuor kar adOKIol auvOuaooi

Me Baon Tov pnyavioud Spaang Me Béion Tov pnyaviod Bpaang

Adripor ouvBuaopoi ABoxipor ouvBuaapoi

Adripor ouvBuaopoi ABoripor suvBuaopoi
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Apxikn ouvduaouévn Bepaneia pe DPP-4i guv
MeT@opHivn kal peiwon Tng HbA,, os 24 eBdouadeg

MAnBuopog APT

apivn 1,000 mg bid

AnoteAéopata Tng opadag Tou
placebo omig 24 efdopadeg:
+0,2%

2uvduaopuevn Bepatreia pe DPP-4i kai GLP-1RA
SGLT-2i eri TG peTQopivng AGKipor kai adOKIpoI ouvOUAaLOI

SANA+DAPA SANA+MET DAPA*MET
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T 20 7 osem -081%,-037%)
P<0.0001

L
0.27% (-0.48%. -0.05%)
P=00188

Diabetes Care 2015,38:376-383
Diabetes Care 2015,38:394-402
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Lancet 2014, 384: 2226-34
0 ouvbuapds GLP-1RA pe Baoikij ivoouldivn Sev vorepel Veighted mean Weight

Baoikr) ivoouAivn + GLP-1RA

amé mv mpoobikn yeuparikig veouAivig lifference (95% C1) 2w pari KO ﬁarpog
Buse et al (2011)" . 070 (-072t0-0.68) 744% B
DeVries et al (2012)* —_— -0-43 -0-68 t0-0-18) 6279
Lietal (2012)* —_— =013 (-0-32 to 0:06) 667 .
Seino et al (L-Asia; 2012)" - -0-88(-0.9310-0-83) 7-38 Buse et al (2011)" §= 274 (-283t0-265) B48%
Riddle et al (Duo-1; 2013)" 030 (-058 10-0.02) 5995 DeVries et al (2012)" [ -079 (-143t0-0-15) 8.38%
Riddle et al {L; 2013 030(-05810-002)  6:00% Lietal (2012)" . i 762(-779t0-745)  Ba7%
Diamant et al (2014)" — 003 (<017 to 0:11) 703 Riddle et al (Duo-1; 2013)* : — 0-90 {-1.72 to -0-08) 831%
Lane etal (2014)" 0-26 (-0-52 to 0-00) 6159 Rickdle et al (L; 2013)™ Do -130 (-1-86 to -0-74) 8-40%
Mathieu et al (2014)" ———— -0-35 (-0-48t0-0-22) 7-06¢ Diamant et al (2014)™ -1 -4-60(-5-38t0-382) 833%
Rosenstock et al (2014)" — -0-16 (-0-33 10 0.01) 686 Mathieu et al (2014)" . -370(-465t0-275)  B26%
Shao et al (2014)™ —— -0-11 {-0-23 to 0-01) 7-154 Rosenstock et al (2014)™ § - =150 {-2-05 to -0-95) 8.40%
Wit et al (2014)" —— -078 (-110 10 -0-46) 564 Shao et al (2014)" @ i -1107 (-1275t0-939)  7-E2%
Ahmann et al (2014)" —_— H -119 (136 10 -1.02) 6.86% Ahmann et al (2014)" * -312(-358t0-266) 843%
Rosenstock et al (LixiLan; 2014)" e -0-20 (-0-4010-000)  665% Rosenstock et al (LixiLan; 2014)" - 145227 0-063)  &31%
Seino et al (LIRA-ADDZINSULIN; 2014)" —a— & -0-80(-096t0-064) 687 Seino et al (LIRA-ADD2INSULIN; 2014)™ — -0-35 (-0-91t0 0:21) 8.40%
Overall (I"=96.6%, p<0-0001) @ =0:44 (-0-6010-0-20) 100.00% Overall (F=99-6%, p<0-0001) -322(-490t0-154)  100-00%
H I 1 1 T T 1 L] 1 1 1
N 05 0 o5 1 -0-8 6 -4-20 2 4 6 8 10
Favours GLP-1+ basal Insulin Favours comparstor Favours GLP-1+ basal insulin  Favours comparatnr

Lancet 2014, 384: 2228-34

SGLT-2i 2uvduaopog GLP-1RA — SGLT-2i
Aokipor kar adOKIpolI ouvOUAOLOF E€evaridn LAR + AatrayAipAodivn
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MeAETeg Kapdiayyelakng ao@aAsiag QOHOI PAPHUAKWY EVAVTI TNG UTTEPYAUKAIUIOG
pe SGLT-2i kai GLP-1RA Z0voyn - ZupTrepdauaTa

AuvartotnTeg yia moAo g ouvbuaopoUg
* [pogoyr| otV KaTdxpnon — Pinws xpelaletal wooulivn;;
¢ Aev ouviotdral 0 cUVBUAOPOG TEPLOCOTEPWY OMO TPELS KATNYOPIES

EMPA-REG QUTCOME
CV death, non-fatal MI, or non-fatal stroke

LEADER
CV death, non-fatal MI, or non-fatal stroke
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Apobuvapikoi ka petaPohikoi
8 Lnxoviopol mou BeAnicvouy v
g kopBiakn Aeitoupyia

Mnyaviguoi Tov avaoTehhouy (Gpeca o ERUPOOBETEC EUEPYETIKEC SPUOEL

{ N Eppeoa) v abnpookhnpuvmikn ) ) L,
Siadikagia * Kaha peletnpevol otny kKAWIKN Epeuva

N Engl J Med. 2015,373:2117-28 [l * ‘Etowuol ouvbuaopol (augdvouv tn ouppdpdwan)
N Engl J Med Cnline ahead of prink, June 2016
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KAivik} @appakoAoyia DPP-4 avacToAéwv Kail TriIoyAITaléovng

Ap. A. MeMidwvng
2uvroviotr¢ AieuBuvrric A’ lab. KAivikng & AiaBnroAoyikou Kévipou TNl « TZANEIO»

Oc1aloAidivedioveg (TZDs)

O1 TZDs A yNiTadoveg (poCyAitaldvn kai TrioyAiTadovn) gival avTidiaBnTiKoi TTapayovTeG TTou
dpouv augavovTag TNV eualicOnaia Twv I0TWV 0TN OPACT TNG IVOOUAIVNG, yI' auTd KaAouvTal
KOl «EUAIOONTOTTOINTEG TNG IVOOUAIVNG».

H dpdon Toug ETITUYXAVETAI HECW EVEPYOTTOINOCEWG EISIKWV TTUPNVIKWYV UTTOOOXEWV
Twv PPARY utrodoxéwv. O1 PPARYy civai €IQIKOi TTUPNVIKOi UTTOBOXEIG TTOU €ival CUYXPOVWG
KAl JETAYPAPIKOI TTAPAYOVTEG TTOU ETTAVATTPOYPAUUATICOUV TN YOVIBIAKN £KQpaon

orav evepyotroinBouv. O1 PPARYy ek@pdalovtal Kupiwg aTov AITTwdn 10TO Kal KAaTd deUTEPO
AOYO OTOUG OKEAETIKOUG PUEG KAl TO ATTAP.

O1 TZDs BewpouvTal Io0Xupoi Kal EKAEKTIKOI aywVIOTEG Twv PPARY uttodoxéwv, Ye atToTéAE-
OMa VA auéAvouv TNV EKQPacn PIAg o€IpAg Yovidiwv OTTwG ANITTOTTPWTEIVIKI AITTaoTr, YAUKOKI-
vaon, GLUT-4, PEPCK, FATP kATT. 1TT0U dI1adpapatiCouv onuavtikd poAo oTov PJETAROAIOUS
TWV UdATAVOPAKWY TWV AITTIBIWV.

H evepyotroinon Twv PPARy atré Toug TZDs d1a@opoTroigi £TTiong To MEYAAX IVOOUAI-
vodvTtoxa AITToKUTTapa (TNG KOIAIOKNG TTEPIOXNG) O€ HIKPA IVOOUAIVOoguaioBnTa Altro-
KUTTapA (TNG UTTOOOPIAG TTEPIOXNAG) TTOU EKKPIVOUV ONUAVTIKA HIKPOTEPES TTOCOTNTES
eAe0BepwV ATrapwv o&éwv, TNFa kal AeTrTivng (TTou EvoxoTroioUvTal yid TV avATrTugn
IVOOUAIVOAVTIOTAONG) KAl TTAOPAAANAC HEYOAUTEPEG TTOCOTNTEG AVTITTOVEKTIVNG (TTOU
BeATiwvEl TNV gualoBnoia oTnV IVOOUAivN), HEIWVOVTAG TNV IVOOUAIVOOVTIOTAOT OTO
ATTap KAl TOUuG MUEG. (BA. Trivaka 1).

AuTr n euvoikn eTTidpaon Twv TZDs oTn peiwon TNG IVCOUAIVOAVTIOTAONG €XEI OAV OTTOTEAE-
Oda TRV augnon TnG TPpooAnWng YAUKOZNG atrd Ta PUIKA Kal AITTwdn KUTTapa, Tn Jeiwon g
€vOOYyeVOUG TTapaywyAS YAUKOZNG aTTd Ta NTTATIKA KUTTOPA Kal EMUECTWG TN BEATIWON TNG A€l
TOUpPYiag Tou B-KUTTAPOU (AOYW TNG PEIWONG TNG YAUKO- KOl AITTOTOGIKOTNTAG). Z€ TTEIPANATIKA
MovTéAa TTAVTWG, OeixONKe Kal aueon BEATIWTIKA €TTidpacn Twv TZDs otn AsitoupyikdtnTa
TWV B-KUTTAPWYV TWV TTEIPAPATOWWY PE PEIWON TNG ATTOTITWONG KAl TNG ivWwong Twv vNOol-
diwv.

AN Kal o€ avBpWTTIVEG KAIVIKEG TTPOOTITIKEG HEAETEG EXEI TEKUNPIWOEI N euvoikn dpdon Twv
TZDs oTn Asitoupyia Twv B-KUTTAPWY CUYKPITIKA PE TIG AAAEG avTIDIARNTIKEG QYWYEG. ZUy-
KekpIpéEva, otn ueAETN ADOPT n pooiyMitaddvn oav povoBepaTreia, dlatipnoe TN YAUKAIMIK)
PUBUION VIO CNPAVTIKA HEYAAUTEPO XPOVIKO dIACTNNA O OUYKPION KE TN JETQOPMIVN 1 TN YAI-
BevkAapion.

01 TZDs oav povoBepartreia, odnyouv o€ eAdrtwon tng HbA1c kard 0,5-1,4%, evw @ai-
veTal OTI TTAPOUOIAfouV Kal AAAEG «TTAEIOTPOTTIKEG» OPAOCEIG:

* BeAtiwon Tng AITIdaiPIKNAG €IKOvVagG, 101aiTepa n mmoyAitaldvn n oTroia QaiveTal TTwG TTra-
pouaoiddel kal dpaaon euodwTik Twv PPARa uttodox£wyv, he atmmotéAeoua oa@r) uttoAimmdal-
MIKA dpdon. EvdeikTikd, otn pyeAétn PROACTIVE, n moyAitadovn peiwoe katda 12% Ta
TpIyAUKepidIa kKal augnoe katd 19% tnv HDL.

* Meiwon Twv emMITTEdWYV TNG APTNPIOKAG TTEONG. ZTIG DIAPOPES PEAETEG QAIVETAI MIA MEI-
waon kartd 4 mm Hg Tng ouoTOAIKAG Kal katd 2 mm Hg TnG d1a0TOAIKNAG.

* ZnMavTiKg dpdon o€ TTOAAOUG TTAPAYOVTEG Kal TITUXEG TNG aBNPOocKANPWTIKAG d10d1-
kaoiag (neiwon NFKB, MCP-1, PAI-1, HIKpOAEUKWPOTIVOUPIOG K.ATT.)
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AUTEG 01 TTAEIOTPOTTIKEG avTIaBNpwuaTIKEG DPAcEIg TwV TZDs £¢nyouV TIG EUVOIKEG ETTIOPACEIG
TWV TTapayovTwy oTa “surrogate” adbnpwpaTIKAKATAANKTIKAoNPEIA (OTTwG TTAX0G £0W YECW
XITWVA KApwTidwv - IMT - Kal Oykog aBnpwuatog OTIG OTEQPAVIAIEG APTNPIEG - EAEYXOG WE
IVUS -) o€ d1aQopeG HEAETEG. ZTIGC TUXQIOTTOINUEVEG MEAETEG PAVNKE peiwaon Tou IMT pe xoprn-
ynon TZD ouykpiTik& pe GAAoug avTidiaBnTikoug rapdyovteg (CHICAGO upeAéTn) KaBwg Kal
ONMAVTIKA YEiwon Tou dyKou Tou aBnpwuaTtog Pe Xopriynon tmoyAitaldovng i pooiyAitalévng
(neAéteg PERISCOPE kai APPROACH).

Ouwg, OTIG TTIPOOTITIKEG TUXAIOTTOINMEVES HEAETEG E IOXUPA KATAOANKTIKA KAPDIAYYEIQKA TEAIKA
onueia (Bavarog, Epepaypa, AEE KATT) uttApéav dipopoupeva ATTOTEAEOUATA OXETIKA PE TV
KapdlayyeIak ATTOTEAEOUATIKOTNTA TwV YAITAJOVWV.

MN'vwoTA petaavaluon Tou S. Nissen 1Tou dnuooisuBnke 1o 2007 £1€1EE ONUAVTIKA augnuévo
Kivouvo epgpdayuatog (O.R = 1,43 p<0,03) kal augnuévo Kivouvo kapdiayyelakou BavaTou
(O.R =1,64 p = 0,06) ye Tn xopriynon pooyAITaldovns. ANAEG HEANETEG EKTOTE, 1) KAl
MeTaavaAuoelg, dev £BeIEav oUOXETION TNG POOYAITAlOVNG hE augnuévo Kivouvo BavdaTou, £0¢l-
¢av OUWG oI TTEPIOCOTEPEG TAON BETIKAG CUOXETIONG ME QUENUEVO KiVOUVO EPPPAYUATOG,
Mpdoarta, dnuooieldnke n avaAuon (atro aveEdptnTn eTrmipot Tou FDA) Twv dedo-
MévwV TNG HEAETNG RECORD TNG povadIknG TTPOOTITIKAG TUXAIOTTOINKEVNG MEAETNG TTOU OXE-
O1000NKE PE ATTOKAEIOTIKO OKOTTO TNV EKTIUNON TWV KAPOIAYYEIOKWY CUNBAUATWY aTTO TN XO-
priynon pooyANITadovng TTPOCTIBEUEVN OE HETQOPMIVN 1] COUAQOVUAOUpIa o€ oxéon YE TOV
OouVvOUAO O PETQOPUIVNG Kal coUApovuAoupiag. TuxalotroiBnkav 4500 diapnTikoi TUTTOU 2
Kal TTapakoAouBnenkav yia 5 xpévia. H opdda tng pooyAitaldvng dev TTapouaiode YEYOAU-
TEPO Kivouvo Kapdlayyelakou Bavarou i voonAciag (HR=0,99), oute kivduvou AEE (HR=0,72),
MOVO PIKPR N onPavTIKi Tdon augnong Kivouvou pn Bavatneopwy ENEPayudaTwy Juokap-
diou (HR=1,14 p=0,47). Ta dedopéva Tng RECORD wolrnoav 1o FDA og avaBswpnon
AUTWYV TWV APVNTIKWYV Yia T pooyAiTalévn odnyiwv Toug.

Ta dedopéva OXETIKA Pe TNV TTIOYAITalovn @aivovTal d1agopeTIKA. H KaAd TeKunpiwuévn, TTpo-
OTITIKA, TTOAUKEVTPIKN), Tuxalotroinuévn HEAETN PROACTIVE €0¢€1e un onuavTiki peiwon otov
TTPWTEUOV KATAANKTIKG onpeio otnv opdda Tng mmoyAitalovng (H.R=0,90 p<0,095), onuavTikni
OMWG dlaPopd OTO KUPIO BEUTEPEUOV KATAANKTIKO onueio (Bdvartog, Euepayua puokapdiou,
AEE) H opdada tng moyAiTaddvng Trapouaciace onuavTikA peiwon katd 16% (p<0,02) Tou Te-
AIKOU auTtou onpeiou. MetaavaAuon €1Tiong 29 JEAETWV JIKPNAG KAl HEYAANG BIAPKEIOG (4 PrVES
€wg 3,5 xpdvia) £d¢eige OTI N ToyAITaddvn peiwve onpavTtika katd 18% (p=0,005) Tov Kiv-
Suvo gp@dviong Bavdrou, ep@pdypartog puokapdiou kai AEE. @aiveral, érol, OTI N TTIO-
YAITadévn Ox1 poévo dev augdavel Tov Kapdlayyelako Kivduvo, aAAd utrdpxouv 1oxupd
0edopéva 611 oupBaAAel oTn peiwon Tou. AUuTA n 1IBIaiTEPN (OXETIKA PE TN pooyAITadovn)
dpdon NG ToyAITaddvng atrodideTal KUPIWG OTNV €UVOIKK UTTOAITTIOAIMIKT dpdon TNG.
EviutTtwoiakd dedopéva yia TNV UEPYETIKN eTTidpacn TnG TToyAitaldévng oTn deuTePOYEVA
TTPOANWN Twv AEE trpoékuyav atrd 1n HeAETN IRIS. ZTn yeAETN auToi o1 aoBeveig, un diapn-
TIKOi (0AAG Pe IvoouAivoavTioTaon), TTou uetd AEE éAaBav TioyAitadovn kai TTapakoAoubr-
Bnkav yia 4,8 €1 TTapouciacav Katd 24% peiwpévo kivouvo ettaveppavions AEE p OEM.
MeTavaAuon 3 peAETwY deuTEPOYEVOUG TTPOANWNGS Twv AEE pe mioyAitadovn £0€1EE ONUAVTIKN
MEiwon KaTtd 32% Tou KIvOUvou etTavep@avions AEE.

Kai o1 duo yAITadoveg TTAVTWGS TTAPOUCIACouV OaV TTOPEVEPYEIA TOV AVANQIOBATNTA QUENUEVO
KivOuvo KapOdIaKnG aveTtapkelag (Trepitrou dITTAACI10G). H KapdIakr) aveTTapKEIa TwV

TZDs TTpOKUTITEl OAV QTTOTEAECOHUA UTTEPPOPTWONG UYPWYV, OIACTOAAG TOU EEWKUTTAPIOU
OYKoU. Agv TTPOKUTITEI ATTO TIG HEAETEG, TOCIKN BAGBN Twv TZDs 010 HUOKAPDIO Kal €€ AUTAG
NG BAGPRNG avaTrTuén KapdIaknG aveTTapkelag. To oidnua Katw Akpwv (TToO00TO TTEPITTOU
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6% Twv Bepatrevuopévwv) TTPORAAAEI cav KAT €COXAV TTPOEISOTTOINTIKO KAIVIKO CUUTITWHO
TTOU TTPONYEITAI TNG EJPAVIONG KAPOIOKNG AVETTAPKEIAG. AVTEVOEIKVUTAI, ETTOMEVA, OUN-
owva pe ADA ka1 AHA 2008, n xopaynon TZDs o€ otadio ll, lll, IV kata NYHA.

AMN\eg avetnIBUUNTEG evépyeleg Twv TZDs, gival n augnon BAapoug, n MIKPr YEIwoN Tou aiua-
TOKPITN (AOYW KUpiwg aipapaiwong) Kal 0 augnuévog KivOuvog KaTayudaTwy OTIG JETOEUMN-
VOTTOUOIOKEG YUVAIKEG. AVOQOPIKA PE TV augnon Bapoug (Trepitrou 3-4 kg Tov TTPWTO XPOVO),
MEAETEG DeiXVOUV aUgnOoNn KUPiwg Tou UTTodOPIoU AITTOUG Kal PEIWON TOU EVOOKOIAIOKOU (ava-
KOTAVON AITTouG).

ZUUTTEPOACHATIKA, oI TZDs gival avTidiafnTikoi TrTapdyovTeg Je agiOAoyo TTPo@iA atro-
TEAECHATIKOTNTAG TTOU OTOXEUOUV agIOTTIOTA OTN BACIKK TTAB0@UOCIOAOYIKA TITUXI TOU
S1aBNTIKOU oUVOPOOU TTOU Eival N IVOOUAIVOAVTIOTAON, HE KATTOIEG EVOEXOMEVEG QVE-
MOUUNTEG EVEPYEIEG TTOU ATTAITOUV TTOPAKOAOUONON Kal ETTIAOYI TWV ATOUWYV TTOU Ba
AdBouv Tnv aywyn auTh.

Ivkpetivikéc aywyég - AvaoroAsic DPP-4

O1 avaoToAeic DPP-4 atmroteAouv véa BepatreuTikh TTpoc€yyion oto ZAT2. Me Tpdodeon Toug
oTnVv KAtaAuTIKA Béon Tou eviupou DPP-4 (évCupuo TTou aTTOOOEI KOl OTTEVEPYOTTOIET TIG KU-
KAOQOPOUOTEG IVKPETIVIKEG opudveg GLP-1 kai GIP), o1 avaoToAgic DPP-4 gkdnAwvouv 181ai-
TEPA EKAEKTIKN KAl IOXUPI QAPUAKEUTIKI dpAan, uE UWPNAR ao@AAcIq.

To évCuuo DPP4 (Dipeptidyl-Peptidase 4) cival pia dia-uepBpavikr YAUKO-TTpwTEIVN N OTToia
KATW a11é QUOIOAOYIKEG OUVBNKEG atTevepyoTTolEi TaxuTata To GLP1 kai o GIP ammootwvTag
Ta dUO TeAeuTaia apivogéa. To eTTIOTNUOVIKO evdlagEpov yia Tnv DPP4 augnbnke petd tn ouv-
Beon avaoToAéwv Tou €vCUPOU OI OTToI0I TTapaTeivouv Tn dpdon Tou evdoyevoug GLP1 BeA-
TILWVOVTAG TN YAUKOLO-£EAPTWHEVN EKKPION TNG IVOOUAIVNG KAl TNV KATAOTOAN TNG YAuKayovng
atrd Ta B- Kal a-KUTTApa avTioTolXa oTto ZAT2.

Mpdo@aTteg peAETEG o€ NITTOKUTTAPQ £XOUV O¢gigel 0TI n DPP4 gival KuTTapokivn n oTToia aOKEi
TTAPAKPIVIKEG KAl EVOOKPIVIKEG OPACEIG APOU UTTOPEI VA ATTOOTIACOET ATTO TNV KUTTAPIKY PEM-
Bpavn kal va KUKAo@oproel aTo aipa utro Tn dIaAuTH TG pop®r. EkTég atrd TNV adpavoTroi-
non Tou GLP1 otnv kukAogopia, ol dpdoeig Tng DPP4 civail: (1) n augnon 1ng AImréAuong Kai
n dnuioupyia @Aeypovig oTo AITTwdn 1I0TO HECW PEIWONG TG dPACTIKOTATAG TG adEVOTivNg
Kal avaoTOAAG TNG avTI-AITTOAUTIKAG dpdAong Tou VEUPOTTETTTIBIOU-Y (2) n diaTapaxr TG Ho-
PIAKNG oNUaTodoTnong NG dpdong TNG IVOOUAIVNG OTO PUIKO 10TO PE atroTéAeoua TN dnul-
oupyia avtiotaong oTnv IvoouAivn (y) n augnon Tou TTOAAATTAQCIaoPOU TwY £vO0ONAIOKWY
KUTTAPWYV TWV ayyeiwv (MEow augnong Tng dpaoTikOTNTAS Twv MAP-KIVOOWYV Kal TOU TTUpn-
vikoU TrapdyovTa NF-kB) kai n peiwon TG ayyeioxdAaong Je atro-TEAECUA TNV aBnpwPAaTwon
o010 ZAT2 KAl TNV TTAXUOOPKia. H KUTTOPOKivN QuTH UTTOPEI va €ival JOPIAKOS KPIKOG METAEU
TNG TTAXUCAPKIOG KAl TNG avTioTaong 0TNV IVOOUAIVN KAl ETTOPEVWG VA TTAICEl ONUAvTIKO pOAO
oTnv TTaBoyéveia TG Kapdiayyelaknig vooou. H uttéBeon auTtr) evioxUeTal Atro TO YEYovog OTl
Ta etmireda TNG DPP4 oTnv KukAo@opia éxouv Bpedei auénuéva oe aobeveig ue TTaxuoapKia
Kal ZAT12. H xopriynon Twv avaoToAéwv TG DPP4 oe aoBeveic pe ZAT2 avaoTEANOUV OAeG
TIG DIOTAPAXEG TTOU AvaPEPONKaV, JeE aTTOTEAECUA TN BEATIWON TNG HETABOAIKAG pUBUIONG.
MoAudGpIBuES Kal KAAG TEKUNPIWHPEVEG HEAETEG EXOUV OEIEI OTI N XOPrynon TWV avaoTOAEWV
DPP4 1rpIv 10 yeUpa o€ aoBeveig pe ZAT2 dieyeipel ATTOTEAECPATIKA TNV EKKPIOT TNG IVOOUAI-
VNG Kal KATOOTEAAEI TNV EKKPIOT TNG YAUKAYOVNG, JE ATTOTEAECUA TN JEIWON TNG NTTATIKAG TTa-
paywyng YAUKOZNG Kai Tnv augnon Tng KatavaAwong YAUKOZNG atro Toug I0Toug (BA. Trivaka
2). O1 dpdaoeIg auTéEG 0dNYOUV O€ PEIWON TNG METAYEUNATIKAG UTTEPYAUKaAIYiag kal Tng HbA1c
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(avagépovtal peiwoelg 0.4-0.9%) xwpic va augavetai o Kivduvog Tng uttoyAukaiyiag. Or DPP4
QvOOTOAEiG, o€ avTiBeon Pe Ta evéoipa yeupaTikd avaloya tou GLP1 pe ta otroia ytropouv
vVa OUYKPIBOUV, BEV PEILWVOUV TO BAPOG TOU CWHATOG Kal OeV TTIBPAdUVOUV TN YOOTPIKA Ké-
vwon. & aoBeveic ue 2AT12, ol avaoToAeic DPP4 ek1dg atrd Tn dpdon TouG 0T HETAYEUNOTIKN
UTTEPYAUKQIMIO JEIWVOUV TN METAYEUUATIKA UTTEP-TPIYAUKEPIDAIUIa Kal T AITTwdn d1nenon Tou
ATTATOG, EVW OOKOUV TTPOCTATEUTIKI) dpdAcon O0TO EVOOBNAIO TWV ayyEeiwv.

O petaBoAiopds Twv avactoAéwv DPP4 yivetal atrd Toug VEQPOUG PE CUVETTEID TN YEIWON
NG doooAoyiag 1 TN dIOKOTT) Toug, avaloya pe Tn peiwon Tou GFR. E¢aipeon atroTeAei n AI-
VOYANITTTiVN N otroia JeETaBOAICETAI OTO ATTAP KAl ETTOPEVWG UTTOPET va O0BEi uE aoPAAEIa ave-
¢aptnTa a1rd 10 BABPO EKTTTWONG TNG VEPPIKNG AsiToupyiag (Mivakag 3).

H katavénon 1600 Tou péAou Tou GLP-1 otnv opoidoTtaon TG YAukdZnG 600 Kal TNG ava-
oTOAG Tou evCUpou DPP-4 o1o petapBoAiopd tou GLP-1, og cuvduaoud Pe TNV avayvwpion
TNG KPUOTAAAIKNG doung Twv DPP-4 kai Tov TTpocdlopiond TG B€0NG oUvdeonG TOUG, ETTE-
TPEWE TN dnuIoupyia 1ID1IAITEPA EKAEKTIKWV KAl I0XUPWYV QOPPAKEUTIKWY TTAPAYOVTWY, TTOU
avaoTéAouv Tn dpdon Twv DPP-4. MNMpokeital yia pikpd popia, Tou «TTpocdévovTal»y oThv
KATaAuTIKA) B€0n TTOU Ta KABIOTOUV TTOAUTIUN TTPOCBRKN OTn BepaTtreuTikr Tou diIapBATN. Ta
MOpIa auTd:

* EmTuyxavouv KAIVIKA onPavTIKr Jeiwon NG YAUKOZNG TTAGOUATOG (VNOTEIAG KAl JETA- YEU-
MOTIKEG TIEG) Kal peiwon TG HbA1c katd 0,5% éwg 0,8%.

* Eival dpaoTikd kal ac@aAr], xopnyoUuueva aTrd 10 OTOUA,

* Mapouciddouv peTagu Toug dIaPopPES 0TNV KAIVIKE TOUug e@apuoyr (TTx doooAoyikd oxniua,
Xoprynon £1Ti VEQPIKAG A NTTATIKAG AVETTAPKEING, TTPOCAPUOYr dOCNG ETTi GUYXOPHYNONG UE
GAAOUG QAPUAKEUTIKOUG TTAPAYOVTEG)

* [ivovTal KaAG avekToi aTTO TOUG ACOEVEIG KAl £X0UV KOAO TTPOQIA aOPAALIag

» Evéxouv eAdxioTo KivOuvo TTpOKANONG UTTOYAUKAIMIAgG, Kal

* AOKOUV 0oUd£TEPN £TTIOPACH OTO CWHATIKO BAPOG.

* Agv TTOPOUOCIAZOUV IDIAITEPES TTAPEVEPYEIESG (CUXVOTEPES PIVOPAPUYYITIOA, KEQaAaAyia). Mpd-
oQaTta PeyAAeg Tuxalotroinuéveg NEAETEG e saxagliptin i} alogliptine (SAVOR, EXAMINE)
artrevoxotroinoav amoAuTta Toug avaoToAeic DPP-4 atmd tov £éwg Twpa @nuoAoyoUUEVO Kiv-
duvo Ca TTayKpEaTog, AOINWEEWY AVWTEPOU AVATTVEUOTIKOU, dEPUATIKWYV eKONAwoewyv. Ooov
a@opd 1o KivOUVO OLEiag TTaYKPEATITIOOG PE TNV Xoprynon avacToAéwv DPP-4, evw n peydAn
TTAEIOYNIa TWV TTPOOTITIKWYV TUXAIOTTONPEVWYV JEAETWV pAong 3 dev dIATTIOTWOE VA UQPioTa-
Tal £V TOUTOIG TIPOCOATN HETAAVAAUCH TWV TPIWV KAPDIAYYEIOKWY JEAETWY TWV AVOOTOAEWV
DPP-4 £d¢e1&e onuavTikr augnon Tou KIvduvou ogeiag Traykpearitdog (HR=1,78).

ATTO TOUG EKTTPOCWTTOUG TNG KATNYOPIAG AUTHSG KUKAOQOPOUV OTN PAPUAKEUTIKI ayopd:

* H orrayAitrrivn (100 mg) 110U XOopnyeital wg JOvoBEPATTEia, O€ TTEPITITWON PN AVEKTI- KO-
TNTAG A AVTEVOEIENG TNG METQOPMIVNG, KABWG KAl 0€ GCUVOUQONO PE PETQOPUIVN A/Kal YAITadovn
f/kal couA@ovuAoupia (SITTAR 1) TPITTAR aywyn) A IVOOUAivn.

* H BiAvrayAitrtivn (50 mg), n otroia xopnyeital U0 QopES TNV NUEPA O€ CUVOUACUO HE PET-
Qopuivn 1 yAradévn f hia eopd tnv nuéEPa Pe couApovuloupia A IVOOUAIVN o€ a0BevEiG PE
XPOvia VEQPIKN vOoo oTadiou 3 wg Kal 5 xopnyeital atrag nueEPNoiwg.

* H cagayAitrtivn (5 mg) n otmoia xopnyeital yia opd TNV NUEPA 0€ CUVOUACUO YE PETPOP-
Mivn, oouAgovuloupia 1} yAITadovn. 2Tnv TTEPITITWON ouyXoprnynong Twv avacToAéwv DPP-
4 pe oOUAQOVUAOUpIEG aTTaITEITal TTPOCOXT, AOYW TOU KIVOUVOU Twv UTToyAukaipiwy. H
oagayAITTTivn gTTopEi va xopnynBei o doooloyia 2,5 Mg nuepnoiwg oe acBeveig ue GFR<30
ml/min.

* H AivayArtrtivn n otroia xopnyeital pia @opd Tnv nuépa (5 mg) o€ cuvduaoud PE PETPOP-
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Mivn A ue couA@ovuAoupia Kal JETYOPUIVN Kal o€ ouvduaoud pe yAIradvn ) IVOoUAivn. €
ao0Beveic e vepplkr) duoAciToupyia Ogv aTTalTeiTal puBuIon TNG dOONG KAl QaiveTal va gival
TTAE0V €101KOG Kal KOTAAANAOG avaoToAéag DPP-4 yia Tn xopriynon o€ aoBeveig e GFR < 60
Un/min ka®’ 6cov atmoBdaAAeTal pévo katd 5% e otreipauartikr) d1Iénon atmmo Toug veppoug.
* H aAoyAiTtrtivn (25 mg) gival o vedtepog o€ KukAogopia otnv EAAGda avaoToAéag DPP-4.
XapaokTtnpicetal atrd TN eyYaAUTePN EKAEKTIKOTNTA yia DPP-4 (>14.000 ekAekTIkOTNTA YIa DPP-
4 oe oxéon e DPP-8 1 DPP-9), £xel peydho xpdvo nuioelag (wng, dev £xel aAAnAeTTidOpaon
ME TO KUTOXpwHa P450 kal TTapouciddel euVvoiko TTPOQIA ao@AAEING.

‘Exel TIG idIEG eVOEILEIG XOprynong PE Toug GAAouG avaoToAeic DPP-4.

Kapoiayyeiakég peAéres Twy avaoroAéwv DPP-4

Metd 1o 2008, 61TwG gival yvwoTo, To FDA ekTIpwvTag OTI €KTOS aTTO TNV QVTIUTTEPYAUKQIMIKK
Opdon Twv avTIdIORNTIKWY AyWYWV KPICINNG onuaaciag gival n ekTipnon tng KapdIlayyeIakng
ETMIOPAONG TWV AYWYWYV AUTWYV {ATNOE Kal {NTA DIEVEPYEIA TTPOOTITIKWY TUXQIOTTOINUEVWY UE-
AETWV PE «OKANPA» TEAIKA KApdIayyEIOKA ONnUEia OTIG OTToIEG Ba dIEPEUVATAI N KAPDIAYYEIOKN
QOQAAEIO TWV VEWV avTIdIaBNTIKWYV aywywv. ETol TTpoékuyav TpeIg dN ONUOCIEUPEVEG JE-
Aéteg avaoToAéwv DPP-4 kal avapévovTag Ta atroTeAEouaTa AAAwWV dU0 peAeTwv: KaTwTtépw
ava@épovTal Ta dedouéva Twv 3 AdN dONUOCIEUBEVTWV PEAETWV.

MeAstn SAVOR-TIMI 53

>Tn WeEAETn Saxagliptin Assessment of Vascular Outcomes Recorded in Patients with Dia-
betes Mellitus-Thrombolysis i in Myocardial Infarction (SAVOR -TIMI 53) ouppsT5|xav16 492
aoBevei¢ pe A2 Kal IO'TOpIKO KGp5IdYVEIGKn§ vOoou (KAN) n We Trapcxyoweg KIVBUVOU YIQ
KAN H ps)\eTr] apxika O'XE5IGO'TI’]K€ W¢ pia ps)\sm avaspOTnTag eﬁsm{ovmg v UTroescr]
oTI N eepcxm-:la ME caﬁay)\mﬂvn eival ac(pa)\r]g Kal pslwvel Ta KGp5IdVVEIGKG ouppapaTa o€
acesvslg pe ZA2. Ta Trpreuovm TENIKA onpaa NG MEAETNC NTAV eavaTog €K TOU KGp5IGYVEI-
aKoU, UN Bavatn@opo EPPPOYHO JUOKAPSIOU KOl PN Bavatngopo IoXAIPIKO syKecpa)\lKo
£Tr£|006|o ATT6 TOUG aoeevslg TTOU ouupsTslxav oTn MeAéTN SAVOR-TIMI 53 8. 240 eAapav
5mg n 2,5 mg ocafayAITITivig HId popa NUEPNOIWGS Kal 8 173 €AaBav EIKOVIKO PapuaKo. Me
TNV oAokArpwon TNG HEAETNG @avnke OTI TOCO Ta Trprsuovm 000 Kal Ta SEUTEPEVUOVTA TENKA
onueia (Ta TTPWTEUOVTA KATAANKTIKG onueia e TNV Trpocer]Kn NS AoTaBoUC oTneayxng) oev
Trapouolaoav OTOTIOTIKA ONUAVTIKEG 6|c<popsg 0T OUXVOTNTA EPPAVIONC TOUC OVOPEST oty
opada Tou eAaBs oaﬁay)\mﬂvn Kal oTnV opaéa TOU EIKOVIKOU QAPUAKOU (uNn KOTWTEPOTNTA
NS oalayAITITivng o€ oxsor] ME TO EIKOVIKO (POPUOKO).

H smmwcr] Twv avsmeuumouv avepyawv OTOUG aoeavelg TTOU e)\aBav oaayAITTTiv nTav
TTAPONOIN HE EKEIVI TOU EIKOVIKOU (pappaKou (72, 5% evavn 72,2%, (]VTIO'TOIXG) QOTOO‘O oooV
agopd v KA (Kap6|ou<r] avsTraszla) uem aro 2,1 sTn TrapaKo)\ouer]or]g, N EMTTWOoN TNG
voonAeiag yia KA nTav onuavTika auénuevn otnv opada tng oafayAimmivng (3,5% évavri
2,8%, p=0,007). Oa mpetrel va onuelwdei 011 0 Kivouvog epgaviong KA Atav uwnAdtepog
OTOUG 00BevEig ue augnuéva eTTiTreda vaTpioupnTikou TTETTTIO0U, I0TOpIKOoU KA, 1 xpoviag ve-
PPIKAG VOOOU KATA TNV €vTAEn TOUG OTN MEAETN

MeAstn EXAMINE

H peAetn EXAMINE ouprepieAaBe 5.380 aoBeveig pe A2 Tou ixav UTTOOTE! TTPOOPATO 05U
O'TE(I)GVIGIO OUVOPOHO (Tlg TeAeuTaieg 90 r]pspsg) H pe)\sm EXAMINE O')(£6IGO'TI‘]KE yia va
ammodeIfel TN uN KaTwTapomTa NS AAOYAITITIVRG O€ oxeon ME TO €IKOVIKO (PAPUAKO OO0V
a@opd Ta KAPBIAYYEIOKA CUMBANATA KAl EiXE WS TIPWTEUOVTA TEAIKG GNUEIA TOV KAPSIAYYEIOKO
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Bavaro, To un BavaTNPopPo EUPPAYNA MUOKAPSIOU KAl TO N Bavatngopo ICXAIMIKO EYKEPA-
AIKO £TTEICOBIO.

>1n peAeTn EXAMINE 1600 1O npreuovm 000 Kal Ta 5£UT£pEUOVTG TENIKA onpela (eavaTog
€K TOU KapélayyalaKou KN eavaTr](popo EUPPaYHa puompélou N BavaTnPopPo ICXAIMIKO EV-
Kscpa)\lko £1Ts|006|o aoTaeng oTnBayxn) Sev TTAPOUCIACAV OTATIOTIKA ONUAVTIKES

SIOPOPEC OVAUETT OTNV Opada TNS GAOYAITITIVAC Kal GUTH TOU EIKOVIKOU QapPPAKOU, OTTOdEI-
KVUOVTAC £TC1 TN W KOTWTEPOTNTA TNS aAoyAITTTivnG. Mo ouyKeKpIéva, n opdda TTou éAaBe
aAoyAiTTTivn TTapouaciaoce 11,3% psiCova Kapdiayyeloka ouqupam évavT 11 8% oTnv ouada
TOU €IKOVIKOU papudkou. MapouciaoTnke, woTdoo, Hia Taor] WG TTPOG TNV spcpawon KA oTnv
OHGda Twv aoBevwV TTou éAape ahoyAITTTivn, n oTroia opwg Sev nrav O'T(]TIO'TIK(] onpavnKr]
2¢€ OUVKpIO'I’] ME TN HEAETN SAVOR-TIMI 53 (aoBeveic pe A2 kai iotopiko KAN n pe
TTAPAYOVTEG KIV6UVOU yia KAN) Ba 'ITpE'ITEI va TovioBei 611 o pehetn EXAMINE ouppsTelxav
ACBEVEIC PE TTPOCPATO 0EU OTEPAVIAIO ouvépopo evw 600V agopd Tnv KA otn HEAETN EX-
AMINE o apiBud¢ Twv acBevidv pe KA nTav SITTAACI0G 0€ OXEON PE QUTOV TNG

HEAETNS SAVOR-TIMI 53.

MeAstn TECOS

21n peAETN Trial Evaluating Cardiovascular Outcome with Sitagliptin (TECOS), 14.671 aoB¢-
veig ue ZA2 kai gykareotnpévn KAN Tuxaiotroi@nkav va Adpouv oirayAirrtivip 100 mg amag
nuepnoiwg (f 50 mg amag nuepNoiwg av o UTTOAOYICOUEVOG PUBUOG OTTEIPAPATIKAG OINBnong
Arav 30-50 mi/min/1,73 m2) i eiIkovikO @apuako. MeTd atrd didueon dIdpKEIa TTAPAKOAOUON-
ongG 3 ETWV, N ETTTITWON TOU TTPWTEUOVTOG TEAIKOU onpeiou (Bavatog atmd kapdiayyeliakd aiTia,
pn Bavatneoépo Euepaypa puokapdiou, Pn Bavatn@dpo ayyelako eYKEPAAIKO ETTEICODIO, VO-
onAegia yia aotabry otnBayxn) ATav Tapouolia oTig dUo opddes (11,4 kai 11,6% avTioToIxa).
O kivduvog voonAegiag yia kapdlakr aveTtdpkela ATav idlog oTIG dUo opdadeg (3,1%). O Kivou-
VOG EMPAVIONG UTTOYAUKQIMIOG, TTAYKPEATITIOOG KAI KAOPKIVOU TOU TTAYKPEQTOG ATAV ETTIONG TTA-
POUOI0G OTIG OUO opadeg. Zuvowidovtag, N MEAETN TECOS €0¢i1e 611 o€ aoBeveig pe ZA2 kal
eykatreotnuévn KAN, n oirayAimttivn gival €iocou ao@aing pe GAAa avTidiapnTIKA @appoKka
000V a@opd Ta KApPdIAYYEIOKA CUPPBAPATA VW ETTIONG ATTOQACIOTIKA ATAV Ta dEdOPEVA VIO
TNV 0X€0N TNG OITAYANITTTIVING JE TOV KivOuvo voonAegiag yia kapdiakr averrdpkeia (HR=1!!! kai
ETTOMEVA OUTE KAV apIOUNTIKA au¢non voonAegiag yia Kapdlakn aveTtTapKeIQ).

MNa 1o Béua autd NG oxéong avacToAéwv DPP-4 kal KapdlakAg avETTAPKEIAS EVTUTTWOIOKA
ATav Ta dedopéva PeAETNG TTapaTApnong atro 6 xwpeg (CNODES study: 149.900 yia voon-
Agia KA d1a3. TUTtTou 2) 6110U diatmioTwonke avaloyia kivduvou HR=0,86 yia Toug avaoToAeig
DPP-4.

To pévo B€ua TTou e€akoAouBEi va TTapapével avoikTO €ival TO BEUA TNG O&Eiag TTAYKPEQTITI-
d0¢.

H ohokAnnpwon 1ng peAétng CAROLINA (pe tTnv AivayAitrtivn) Ba mpooBéoel KaBopioTikd
BApOog yia TNV TEAIKN ATTAVTNON OTO EPWTNHA TNG oXE€0NG avaoToAéwv DPP-4 kai ogiag TTay-
KPEATITIOAG.

Zuptrepaocpatikd: O1 avaoToAegic DPP-4 gival pia a&loAoyn, atmoTeAeOUATIKR Kal 1I81aiTEPA

A0QAANG BEPATTEUTIKA aywyr HE eEExouca BEon oTO DEUTEPO KAl TPITO BEPATTEUTIKO Brja TOU
QVTIUTTEPYAUKQIMIKOU aAyOpI1Bpou (BA. TTivakeg 4, 5).
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O pdAog Twv IvKpeTIVDY (GLP-1, ©17) Tou evlipou
DPP-4 gtnv opologTagio TS yAuKogng kol ol avaaroAcic DPP-4
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DPP-4 = dimenmuduinmenmadon-4.
Adapted from Dmucker D.L J Ciin hivest 2007, 117:24-32,

(Trivakacg 2)
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Evdeigeig xopriynong avactoAéwv DPP4 ot oxéon He Th ve@pIKR AsIToupyia
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