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MPOAOIOz

H mapouoa Mrtuyxiaki Epyaocia pe titho «Metddpaon amd ta AyyAKa Tpog ta
EAANVIKA amoomndopatog tou apbpou ‘Medical Management of Brain-Dead Organ
Donors’” twv A.S.M. Tanim Anwar & Jae-myeong Lee KalL METAPPACTIKOG
OXOALOOHOG» €KTOVNONKE OTO TMAQLCOLO OAOKANPWONG TOU TIPOTTUXLOKOU KUKAOU
ormoudwv oto TuApa Zévwv NMwoowv, Metadppaong & Alepunveiag tou loviou
MNavermuotnuiov umod tnv emifAePn kot kabBodriynon tou Emomin kabnynth K.
Kepauidba Zwtrplou.

Ikomog tng Epyaciag Atav adevog n petadpaon amoondopato¢ =3.800 Aé€swv
€VOG EMLOTNMOVIKOU LOTPLKOU KELUEVOU WE KEVIPIKO Béua Tig maboduoloAoYIKEC
HeTaBoAEC mou mapouoialovtal o eykePaAlkd vekpoUG a.oBeveig Kat TNV KATAAANAN
LaTpLkn Slaxeiplor) Toug yla TNV MPAyUATonoinon LETAUOOXEVUOEWY Kol adETEPOU N
ouyypadrn €vog mARpoug Metadpactikol oxoAlacuou. [pog emitevén Twv
TapamAavw Kpibnke amapaitntn n mpaypatonoinon €peuvag toco oto Awadiktuo,
000 Kal og €vtutn BiBAloypadia, LEOw TNE OomolaG KATEOTN €DLKTI N KOTOVONGCN TOU
YVWOTIKOU OVTLKELUEVOU, N avalntnon Kal eupeon Sokiuwv opoAoykwv anodooewy
TPOG UETADPAON TOU MPWTOTUTIOU KELUEVOU, AAAA Kol LETADPAOTIKWY BEwpLwy Kal
HOVTEAWV TIOU TAALGIWOoAV TG METADPOOTIKEG HOU amodAcelg Katd Tn Sladikaoia
EMAUONG TWV HETADPACTIKWY TIPOBANUATWV.

Q¢ mpog tn doun NG, n Epyacia anoteleital ano enpuépoug Evotnteg, n napabeon
Twv omolwv Kplvetal amapaitntn, KabBwg avtikatonmtpilet T pon  MLOG
OAOKANPWHEVNC peTadpaoTikig Sladikaciag, n omoia BepeAlwveTal otnv €peuva
Kall KataAfyeL otn dnuioupyia VoG TEKUNPLWHEVOU HETADPACTIKOU OMOTEAECHATOG.
Bdon tng Swadikaciog amotédece, onwg mpoavadépBnke, n amodeAtiwon tNg
opoloyiag oe yAwoodpt mou mepAapPAveL TIC amobSO0EL TWV OpwV, TIG TINYEG
€UPEONC TOUG KOl TO CUYKELUEVO, OE MEPUTTWOELG TTOU N tapABeon tou Asltoupyet
EMEENYNUATIKA TTPOC TNV ETAOYN TNG MPWTING KABe popd amodoong otnv EAANVIKNA.
Emépevo otadlo kot mapdAAnla mpwtn evotnta tn¢ Epyaciag amotelel TO
petadpaocua otnv EAANVIKA, evw otn devutepn Evotnta mepldapBavetal 1o mANPES
TIPWTOTUTIO KeEievo tnG AyyAlkng. AKoAouBel o PETAPPAOTIKOG OXOALAOUOG, OTOV
omoio adou kabiotatal cadng o otoxog NG Hetadpaoctikng Stadikaoiag, yivetal
mapouaciaon TwV XapPaKTNPLOTLKWY TOU TIPWTOTUTIOU KELUEVOU KoL avaAUGN TO0O TWV
HETAPPACTIKWY TIPOPANUATWY, OCO KOl TWV OTPATNYKWV OVTLUETWILONG TIOU
epapudotnkav oe kabe mepimtwon. TéAog, mapatiBevral ot BLBALoypadIkEC Kal
lotoypadikég avadopéC mou xpnoldomol)dnkav Astoupywvtag Bondbntikd otn
uetadpaotikn Stadikacia, aAAd Kal otn cuyypadr) Tou HETAPPOOTIKOU OXOALAGHOU
LE QMWTEPO OTOXO TNV EYKUPOTNTA TwV MAnpodoplwv Kot Gpuoika tn dtaopaiion
Stadavelag tng Stadikaciog 0to oUVOAS TNG.
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Awaxeipion tou EykepaAikd Nekpou Aotn
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H PBeAtiwon Twv UNNpeclwv UYelovoulknG TiepiBaAdng auavel
KOONUEPWVA Kal O TOyKOOULO KALHQKO TIC QVAYKEG ylo HOOXEUMOTO
opyavwv. MpOKELTAL YLOL AVAYKEG TIOU EKTTANPWVOVTOL ard Bavovteg 0TeC,
oL omoloL ot TETOLEC TEPLMTWOELS AELTOUPYOUV WC LOAVIK eVOANQKTIKA
gmloyn. To MpwTo Brpa TG LETOUOOXEUTIKNG Stadikaoiag dev eival Ao
onod TtV toutomnoinon twv duvntikwv Sotwv. Mo cuykekplpéva, amd TN
otyun 6nAwong tou esykedaAlkol BavATou £wE KL TV AVAKTNGON TwV
opyavwv ol eykedaAlka vekpol acBeveig xprilouv eMIOETIKAG KOL EVIATLKNAG
dpovtibag. Itnv mapovoa ¢aoh, Sev UTMAPXOUV CUYKEKPLUEVA OXETIKA
MPWTIOKOAAQ, evw afloonuelwteg elval ot Tapallayég HeTofl Twv
oTpatnykwv dltaxeiptong mou edpappolovral ota Stadpopa PETAPOOXEUTIKA
Kévipa. Oplopéva amd autd oakoAouBoUv to SIKA TouC BepameUTIKA
TPWTOKOAAQ, eVW XWPESG OMwG to Mmaykhavtég 6e Slabétouv avtiotolya
OXETIKA HE TN PppovTida Twv SuvnTiKwv 60TwV. 2T0 Mapov apbpo, peAeTdTaL
0 TPOMOG TouTomoinoNng Twv eykedaAlkd VeEKpWY S0TWV, evw MOpAAANAa
nieplypddovtal ot pUOLOAOYLKEG UETABOAEG TTOU €movTal Tou eykedaAlkol
Bavdrtou. ITn CUVEXELD, TAPOUCLAZETAL TTEPIANTITIKA N SLaxeiplon Toug Kal,
pe Bdaon tn oxetkn PBLPAloypadia, yivovtal MPOTACELS yla TNV OVATTUEN

€VOG BepameUTIKOU TIPWTOKOAAOU 0TO PEANOV.

Ne€erg — KAewdua: eykedpohikog Odvatog, svratiky ¢povtida, Swped
opyavwv

EIZATQrH

KaBnuepva, oL avaykeg yla 0pyava mpog Letapooyxevon [1] avéavovtal pe
TOXUTEPO PUBUO ATO AUTOV TNG SLABESUOTNTAG TOUC. MapdAAnAa e QUTEG
T auvéavopevee avaykee BEPata, peyalltepn yilvetal kol n subovn os
oxéon e tn dpovtida twv SuvnTikwy Sotwv. ¥to mMAaiolo autd, oAU
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ONUOVTIKO TNTnUa amoteAel n kKatdAAnAn oatpikr Slaxeiplon toug, n omoio pdAlota
TMPOUTOOETEL Lo SLETUOTNUOVIKY] OUASLKA TIPOCEYYLON HE ATMWTIEPO OTOXO TNV EMLTUXN
petapooyxevon [2]. Mpokelpévou va e€aodpoaliotel n emPiwon TwV LOCXEUUATWY UETA Th
Swped, OAa ta SlaBEoiua TPOC UETAPOOXEUON Opyova Tou S0TN MPENEL va Statnpoulvrtal
otn GUGCLOAOYIKN TOUG KATAOTOON £WC KoL TN OTWYUA TNG avaktnong [1]. O pdhog twv
EVTATIKOAOYWV 0T SLaxeiplon auth Twv SuvnTkWwy S0TWV amokTd {WTLKA onuocia Héow TG
TOUTOTIOINONG TWV TEAEUTALWY, TNG SNAWONG Tou gykedalikol BavaTtou Kal TG KATAANANC
LaTpIkAG dpovtidag, evepyelwy, e AAaA AoyLa, TTOU aUEAVOUV T TTOCOOTA eMBlwong Twv
MOOXEVUATWY [2-4]. YApXOUV WOTOO0 APKETEC XWPEG MAYKOOUIWG, HETAlL TwV omolwv Kot
T0 MmaykAavtéG, TIOU OTEPOUVIAL TWV OWOTWV KATteuBuvthiplwy odnywv yia tnv
tavtonoinon kat Stoxeiplon Twv SuvnTKWv Sotwv, TApOAo HAALOTA TIOU N £yKalpn
Tautonoinon eival Kaipla ylo tTnv ekkivnon Tng €ykalpng LATPLKAG SLAXELPLONG KAL CUVETTWG
TNV EMLTUXN LETAPOOXEUON.

AuvnTiko 80tn amoteAel £va ATouo Tou €XeL UTtooTel ite eykepaAlkd Bavarto, site Lo
KotaoTtpodLkn Kot Un avactpePiun sykedaAikny BAARN, n omola odnyel otnv MAnpwon Twv
kpltnplwv tou eykedaAllkol Bavatou [5]. Q¢ eykedalikdg Bavatog opiletal n pn
avaoTPEPLUN amwAEld OAWV TWV €YKEPOAKWY AELTOUPYLWYV, CUUTIEPIAOUPBAVOUEVWVY KOl
QUTWV ToU eykedalikol oteA€xoug [6]. Altia Tou amotelel o auénuévog evookpaviog OyKoc,
0 omolo¢ &evOleOUévwG TPOKOAs(Tal amod  eykepaAlkd oidnua  Kal OGUYKEVIPpWON
gykedbalovwtiaiov uvypol 1 amodpaén otn pon tou (udpokedaAia) [7,8]. KabBwg n
evbokpavia mieon avePaivel, n por TOU OUPATOC TTPOG TOV EYKEPAANO UELWVETAL KOl TEALKA
Slakomretal. H kataotaon auth odnyel otn pn avaotpePun VEKPWON Tou eYKEPAAOU Kol
w¢ €K TOUTOU oTOo Bdvato Tou acBevoug [7,8].

Mpokelpévou va yivel n dldyvwon kat Katomwv n dnAwaon tou eykedaAkol Bavatou, TPEMEL
va TIAnpoUvTal Oplopéva Kpltipla. e outd ocupmepllapfBdavovral [7,8] (1) to un
avaoTtpEP Lo KwHa, (2) N anmwAgld AVTAVOKAQCTIKWY ToU gyKeDaALKoU oTeAEXoug Kal (3) n
aduvauio autovoung avamvong. H afloAdynon tou eykedpalikoU Bavdtou Ba mpemel va
yivetal oe meputtwosl acBevwv TIOU €XOuv UMOOTEL Hallk KoL i avooTpePiun
eykepaAiky PAABN mpokaloUpevn amo Ttautomoljolda aitia. Ot eykedpaAlkd vekpol
aoBeveilg Bewpouvtal VOULKA Kal KAWIKA vekpol [6]. Ze OPLOPEVEG TTEPUTTWOELS, WOTOCO,
glvatl 8UokoAn n SLakplon Tou gykedaAkol BavAaTou amo AAAEG LATPLKEG KATOOTACELG, OTWG
Vv umepdoocoloyia BapPltouplkwy, TNV TOofikwon amd aAKoOA, tnv umepSocoloyia
NPEULOTIKWY GapUAKWY, TNV UTIOBEpUia, TNV UTTOYAUKALULO, TO KWHA KoL TN XPovia GuTIkA
kataotaon [9].

Ta eykedoAikd vekpd Atopa Sev mapouctdlouv Kopila KAWIKN £vOelen eykedaAkng
Aettoupylag Kot TN OlApKeEld TNG LATPLKAG €E€Taong, KATL TOU onuailvel OtL dgv
ovtanokpivovtal otov Tovo, evw Sev MOPoUCLAlouV Kal GAAD OVTOVOAKAOOTIKA KPOVLOKWY
veUpwV. XOPOKTNPLOTIKA Eival oe TETOLEC TEPUITWOELS N amoucia KoptkoU (otaBepn
Sleotalpévn kopn), opOaApokepalikol Kot KEPOTOELSIKOU avTOVAKAOGTIKOU,
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avOTapktn n aviidpacn oto teot Bepuldikng Sléyepong kat eudavig n aduvapia
autopatng avamvong [9]. H nAektpikn eykedalikn Spaoctnplotnta SLAKOMTETAL EVTEAWC N
nédtel os enineda 1600 XapNAQ, TOU elval Un aviyvelolUa armd To PeYOAUTEPO UEPOC TOU
gfomAlopol. AuTtO €xel w¢ OmMOTEAECOHA, OTL To nhAektpoeykedaloypadnua (HEF) mou
Sle€ayetal, eival eminedo, mapolo mou KATL avaloyo pmopel va mapatnpnBel kot kata
Slapkela Bapldg avalobnoiog N wg cuvénela kapdlakng avakomnng [10]. To HEl amoteAel
emBeBawtikd TEOT, evw GAAa, Onwg n Stakpaviaky Doppler umepnyoypadia kot TO
oruwvOnpoypddnua eykeddrouv (ue texvnto Tc 99m), Bswpolvial w¢ Pondntikd. H
gykepallkn ayyeloypadia, wotdoo, Eexwpllel we To Mo euaioBnTo emIPEPALWTIKO TEOT yLa
™ Slaniotwon tou eykedaiikol Bavatou [11].

Eav ta {wTika 6pyava Umopouv va dlatnpndouv Kat va opaueivouv AEITOUPYLKA OTO CWUA

TWV eyKeDAAKA VEKPWVY aoBevwv HEOW TNG TEXVNTAG OVATIVONG KAl AAWV HECWV
uTtooTtnPLENG LWTIKWV AELTOUPYLWY, TOTE SNULOUPYOUVTOL KOl Ol KATAAANAEG CUVONKEC yLa TN
Sle€aywyn petapooxevoswv [9]. Meta tn Slamiotwon Tou veupoAoylkoUu Bavdatou, o
EVIATIKOAOYOC Hmopel va OUUPAAAEL onuavilkd otnv edappoy TwWV  KOATAAANAWVY
otpatnywwyv Slaxeiplong e okomod tn datnpnon tng AEITOUPYIOC TWV OPYAVWVY Kal TN
LEYLOTOTIOINGON TwV TIOAVOTATWY TNG E£MITUXOUG adaipeong toug. OL eVEPYELEG QUTEG
umopoLV va rponynBouv Twv cu{NTACEWVY TNC OLKOYEVELOC TOU OTOUOU OXETIKA UE TN Swped
Twv opyavwv tou [12]. AMwote, n Slaxeiplon tou &0tn TpEnel o KABe mepinmtwon va
EeKLVAEL OAUEOWG HETA TOV eyKedaAko Bavato kat puotka va cuveyiletal, epoocov £xel S00el
N oUyKATABECN TWV CUYYEVWV [5].

JUpdwva pe otolxeia, n e€EAEN amo Tov eykePaAIKO 0TO CWHATIKO BAvVATO KATAARYEL OTNV
anwAeta Tou 10% pe 20% Twv LOTWV Tou SuvnTikoL 80TN, KABLoTWVTAG KPLoLUN TNV £yKalpn
Bepameia tou [5]. MpwTto B EMOUEVWE TTPOG TNV EMLTUXN LETALOCXEVUON Kal Bepareia Tou
peAhovtikol AATTN amoteAsl n auotnprn eviatiky ¢povtida pe OKOTO TV TPOCTACIA TWV
opyavwv [13]. H cuvexng dppovtida tou eykedaAlkd vekpol 80OTN elval oNUOVTLKY, aAAd
TauTtoxpova SUOKOAN Kal TEPUTAOKN, UE OMOTEAECUA OF KATIOLEG TEPUTTWOELG VO SLapKEl
TIEPLOCOTEPO ATO UEPLKEG WPEG I} AKOUA KOL NUEPEC.

MHNYMATA - KAEIAIA

= OL evTaTIKOAOYOL XPELATETAL VA £XOUV KEVTPLKO POAO 0Tn Slaxelplon Twv SuvnTIKWY
SoTwv HEOw TNG TOTOMOiNoNG Toug, TNG SNAwong tou eykedaAikol Bavdatou Kot
™G KATAAANANG LaTPKAG dpoviidag, evepyelwv TIOU UMOPOUV va au€noouv va
TOOOOTA EMLBLWONG TWV LOOXEULATWV.

=  To MPwTOKoAAO TOU TipoTeiveTal amd UAG Kal mapatiBetal akoAoUBwC, unopel va
BonBroel Touc evtatikoAdyouc otn Stadikacio Slaxeiplong Twv eykedaAKd VEKPWVY
S0TWV e OKOTO TNV ETUTUXH SWPEA OPYAVWYV KAL LOTWV.

Embupntd otoxo plag emtuxols Swpedc opyavwv amotedel n  Swatipnon twv
OULLOSUVAULKWY HETABANTWVY KL TWV EPYAOTNPLAKWY TIAPOUETPWY EVIOC TWV PUCLOAOYLKWV
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oplwv [14]. Autol elvat dMwote kal oL Bepameutikol otoxol mou tiBevial amod TG
TIPOTELVOUEVEG  KOTeLBUVTNpLEG 0O8nyleg, onuelo Twv omoiwv Sladépouv amd Ta
KoOlepwpéva BepameUTIKA TPWTOKOAA TWV UEUOVWHEVWY OPYAVIOUWY TIPpOoUNBeLag
opyavwv (OPOs) oe Stadopec xwpeg. MapoAa autd, TPOKELTAL yla odnyleg mou €xouv
Baolotel otnV KAWLIKN oG eUTelpla TAvVW ot Slaxeiplon Twv eYKePAALKA VEKPWY SOTWV Kol
oTNV KaBLEpWUEVN TIPAKTLKI EVIATIKAG PppovTidag. Ol BewproEeLg LA TIOPEXOVTAL OE KEVIPA
N XWPEC, OMwG To MmaykAQVTEC, oL omoleg SUCTUXWC OTEPOUVTAL TWV KOTAAANAWY 0dnylwv
OXETIKA He TN Ppovtida twv Sotwv. OL tehkol Bepamevtikol otdyol kot n Siaxeipion,
BéBata, opilovtal amd Toug ekdotote TomkoUs OPOs A TLG apxEG.

MH ANAITPEWIMH ANQAEIA ETKEQAAIKHE AEITOYPrIAX KAl
NAGODYZIONOTIKEZ METABOAEZ

Onwg £xet amodeyBel péow OSladpopwyv KAWIKWY HEAETWY, TOOO N KEVIPLKA
cupnadntikoadpevepyikn puBULoN TNG KukAodoplag, 6o Kol n Beppokpacia Tng umtdduaong
Slatapacoovtal Katd tnv €EEALEN Kal eV TEAEL TN KN avaoTPEPLUN amWAELD TNG EYKEDAALIKNAS
Aeltoupyiag, mpokoAwvtag TV amoppubuiwon tou YYE afova (umoBoaAdpou-umoduong-
dhool  emvedpldiwy) [15]. H aufoavopevn evdokpavia mieon odnyel oe palkn
aneAevBépwon mpodAeypovwdwy Kal avilhAEyHOVWOWY KUTOKIVWV KOl KOTEXOACULVWV
[16]. OuclaoTikd, 0 eyKEPOALKOC BAVATOG ETULPEPEL OMWAELD TWV KEVTIPLKWYV PUBULOTIKWY
pnxaviopwv ipokoadwvtog Stadopeg maboduclohoyikéG LeETOBOAEC OTNV OULLOSUVALKR, TV
OPLOVLIKI LooppoTtia, Tn Bepokpacia Tou CWHATOG KoL TNV VEUHOVLKA Asttoupyia (Mivakag
1) [13,17-19].

Kapdiayyelakég MetaBoAEg
2Toug eykedaAlkd vekpoUg aoBeveic n evdokpadvia mieon auvédavetal,

Nivakag 1. Juyvotnta moboducloAoyKwWY HETOROAWY HETA OO KN AVOOTPEWPLLUN AMWAELL
NG eykedalikng Asttoupyiag

MetaAntn Alto Juyvotnta (%)
YroBeppia YrioBaAapikn SucAettoupyia, AyyelomAnyia 100
Yriotoon AyyelomAnyia, urtofoAatpia, puokapdLakn Suchettoupyla 80-97
Anolog 8B | YroBalapikr/urtoduotakr Sucettoupyia 65-90
AppuBpuieg AnteAeuBépwan KatexoAa VWY, puokapdiakr BAABN 25-32
MveupoVIKO BAG&BN ayyeLakol evboBnAiou 15-20
oldnua

Kapdiakn ExteTapévn unotaon, appubuia 5-10
QVvaKoTmn

NMpooappoyn arnd Hahnenkamp k.a. Dtsch Arztebl Int 2016;113:552-8 [13].

SlokomrTovtag TV eYKEPAALKA OLLATIKH POr KOl TIPOKAAWVTOC LA OELPA ATIO OLUOSUVOLKES
METABOALC, YVWOTEG Kal W¢ «avtavakAaoTikd Cushing». MPOKeLTal ylot (Lo JIKT ELKOVA
TIVEUOVOYQOTPLKAG Kal oupmadntikng Siéyepong. H gE€AEN tng loyaupuiog tng yédbupog
ekbnAwvetal KAWKA we Bpadukapdia kat unméptaon [20]. Oco n Stakomn TNC TAPOXAS
olpatoc mopoTelveTal, N LOXAldia ekteivetal otov mpopnkn HUEAG emnpealoviag tov
paxlaio KwnTlkd muprva Tou NVeUovoyaoTtplkoU [20]. Autd KkataAnyel otnv avamtuén
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OVTIOTOOULOTIKAG aptnplakng Uméptacng, n omoilo mbavotota OCuvOEeTaL HE TNV
Bpadukapbdia kal ocuvoSeVeTAl AMO €KOECNUACHEVN cupmadntiky Sléyepon He £viovn
OYYELOOUOTOAN, QUENUEVN CUCTNUATLKA apTNPELaKr avTiotoaon Kal taxukapdia [2]. H kKAwikA
QUTA ELKOVO ElVOL EUPEWG YVWOTH WG KKOTOLYLIOO KATEXOAQULVWVYY», EVW OAQ T TTOPATIAVW
OXeTL{OVTAL LLE TNV KEVTPLKI) OVAKATAVOWN TOU OYKOU TOU alpatog, To auénuévo petadoptio
KOLL TN OTIAQLYXVLKH Loxoupia [2].

To eninedo alEnong Twv KATEXOAQULVWY £EQPTATAL A6 TO pUBUO avEnaong tng evBokpavLag
Tieonc, o onueio pallota mou evdéxetal va untepPel tn Baotkn Tun avadopadg kota 1.000
povadeg os mepintwon pag paydaiag avénong tng [21]. OL EMMTWOELS TNG UTIEPEKKPLONG
KOTEXOAAULVWVY OTO HUOKAPSL0 08nyouv o alhoiwaon Tou PeTaBoAlopol oXeT{OUEeVN HE TN
pelwon g tprdpwodopikng adevoaoivng ota kapdlakd PUTKA KUTTapa. AUTO amodelkvUETOL
onod To Yeyovog, OTL To 20% pe 25% twv eykedaAlkd vekpwv Sotwv gudavilel evdeitelg
puoKkopSLaKAG Loxatpiag, pe to 40% €€ autwv va apouctalel nxokapdloypadikeg evOoelelg
puokapdiakng SuoAsitoupyiag [21]. EmutAéov, pehéteg oe {wo Kol avBpwroug £xouv
ermuPBefalwoel TNV gudavion ofeiag puokapdlakne BAABNG TN OTyUn TOu gyKehaAlKOU
Bavatou [2].

KaBweg n woxalpio ekTelvetol OTO vVWwTLOlO HUEANO, €VOEXETAL VO TIPOKAAECEL QATIWAELL
Aeltoupyiag otn cupnadnTkN-Bwpakikr alucida Kal coBapr UTOTAGCH, TTPOKAAOUUEVN OO
™ pelwon tou petadoptiov. Me TNV MTWoN TG 0OPTIKAG SLOOTOALKNG Ttieong, n otedaviaia
Tiieon Slaxuong HewwveTal ptavovrag oe Kplola emimeda Kol MPOKAAWVTOC LUOKOPSLAKD
woxotpia [20]. H unmtotaon mou emépyetal, £XeL MIOAVOTATA WC AMOTEAEGHA TNV UTTOSLAXUON
OAWV TWV 0pYyAVWY, CUUTEPIANAUBAVOUEVNC TNG KAPSLAC, KAl OV SEV OVTLUETWITLOTEL £yKatpa
KoL HE KAT@AANAo TpOTO, Umopet va odnynoel otnv atdpvidia anwAsta tou §0tn. Yrdpyxouyv,
wWOoTO00, KAl OPKETOL GANOL TTAPAYOVTEG TIOU eVOEXETAL VO TIPOKAAOUV UTIOTAON. € AUTOUG
nepthapBavovtal ta S1oupnTkA (LavitoAn), N TPOKOAOULEVN A0 UTIEPYAUKOULULO WOUWTLKN
Sloupnon, o amnotog dtaBntng (AA), n Yuxpn Sloupnon, N AVEMAPKNG ATIOKATACTACH UYPWV
KOL N HELWMEVN OYKWTIKA Tileon wg emakolouBa tng avavnyng pe kpuotalloeldn, n
ocuvexlopevn anwAsla aipatog, n emoavadépuaveon tou acBevouc, n oXeTIKA emvedpLldLakn
OVETIAPKELN WG CUVETTELA TPAULATIOHOU, KaBWE Kol 0pLopEVeC coPapeg aoBEveleg [5].

AVATIVEUOTIKEG LETOBOAEG

TNV MAELOVOTNTA TWV TIEPUTTWOEWY, Ol TIVEUMOVEG BewpolvTal WG LATPLKA akaTAAANAQ
TPOG METAPOOXEUON Opyava, e HOVO To 10% pe 20% €€ auTWV va AmOTEAOUV AfLOTIOLR LA
pooxevpota [23]. Abo KUpLOL TAPAYOVTEG TIOU OXETI{OVTAL PE TNV MPOKAAOUUEVN ATO TOV
eykepaAilkd Bavato mveupovikn BAABN kal SucAettoupyia, lvol TO VEUPOYEVEC TIVEULIOVIKO
oldnua kat n ofeia pAsypovwdng mveupovikn BAAPN [24]. Ita eykedoAlKd VeEKpA ATOpA N
gUdAvVIoN VEUPOYEVOUC TIVEULOVIKOU OLSAATOC OXETI{ETAL YE TN cupmadnTiki Katotyida, n
omola mpokaAeital and aloSUVOULIKOUG Kol CUMMAONTLKOUE UNXAVIOUOUG. TO VEUPOYEVES
TIVEUUOVLKO oidnua ekdnAwveTtal GANOTE OHECWC META ATIO [LO VEUPOAOYLKT] TIPOCBOAN Kot
aA\ote vwpitepa, mpotol SnAadn o acBevig xapaktnplotel we duvntikog otng [25]. H
oupnmadnTkn Katalyida odnyel 0 GUOTNUATIKI OYYELOCUOTOAN Kal alEnon tou KapSdlakou
petadoptiov auédvovtag TNV apLotepr KOWLOKA Kal KOATIKA Ttieon. To aipa petoadépetol
ond TV MePLPEPELN OTO KEVTPO TPOKAAWVTOC aUENon TOU TVEUUOVLKOU OYKOU Oipatog,
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KOOwG KoL TNG TIVEUMOVIKAG OpTnPLaKnG Tieong. H auénuévn oplotepr) KOATIKN Kol
TIVEUOVLKN apThnplakn mieon sival mbavo va odnynocouv os pallkn avénon tng nieong twv
TIVEUUOVLKWV TPLYoelSWwV Kol €kSNAwon mveupovikol oldnuatog. Auth n auénuévn
ubpootatikn Tieon TBavoTOTA O EMOPEVO OTASIO VO TIPOKAAECEL OKOUN Kol SOUIKN
Kataotpodn Tou TPLXoeldoug evboBnAiou [25]. OL avamveuoTIKEG appubpieg evdéxetal va
e€ehybolv oe damvola Kol KopSLOKK QAVOKOT| Of TEPUITWOEL OTMOUGCLOC HNXAVLKAG
UTIOOTAPLENG TOU aoBevolg e Texvnth avarmvon [2].

Ot npodAeypovwdelg pecgoraBntég mou aneleuBepwvovtal PETA Tov eykedaAlkd Bavarto,
umopolV va cUPBAMouV TepeTaipw otnV ekONAWON TNG TIVEUHOVIKNG PAABNG, Kabwg
npowBolv t™n 61NBnon evepyomolnuévwy ouSeTepOPIAWY OTOUC TveUUOVEG [26]. ZTOUG
UTIOAOUTTOUG TIOPAYOVTEG TIVEUMOVIKAG OucAeltoupylag mepllapfdvovtal 10 Bwpokiko
Tpavpa, n avappodnon kot n atehektaocia [17]. EmutAéov, n pakpompdBeoun pnNXavikn
OVOTIVEUOTIKN UmooTnpn tou acBevol¢ pmopel va Snuoupynoet mpodidbeon ylo
VOOOKOUELAKEG BwpaKIkEG Aotpwéelc [20].

NedplkéG PeTaBOAEG

Onwg €xet amodeyBel HEOw TMEPAPATIKWY HOVTEAWVY, OL PBLOSEIKTEC TwV VEDPLKWY
owAnvaplakwyv BAafwv avfdavovtal evtog Twv MPWIwv 30 Aemtwv amd thv €vapén Tou
gykedaAlkol Bavatou [20], HE TIC TTPOPAEYLOVWOELC KOl QVTITINKTIKEG EMOPACELC TOU VOl
£XOUV  aVayvVWPLOTEL WG KUpolL  ocupPdaliovteg mapayoviee o€ oauto  [20].
MpoueToOoXeUTIKEG vedpLKEC Bloieg tou €xouv Sie€axBel o eykedaAikd vekpoUg SOTeG,
amodelkviouv OTL Ta vedpd toug neplhappavouv nieplocotepa StNONTIKA T Agpudokutrapa
KOL HOKpodAya, Of OUYKPLON HE autd Twv lwvtwv 1 Kopdlakd VeKpwv SoTtwv.
Amodebelypévn eival emiong n avénuévn anelevBépwon GAEYULOVWSWY KUTOKLVWY KATA TN
Sladikaoia emavadlayuong Twy vedpwv otoug eykedalikd vekpoug oteg [27].

EVSOKPLVIKEG HETOBOAEG

O eykedpalikdg Bavatog pmopel va TpokaAéoel coPapéG eVOOKPLVIKEG HETABOAEG, TOU
TOLKIAOUV avdAoya e To XpOVo gUdAVIONG Kal TN coBapOTNTA TOUG KAl TEALKA KATAANYoUv
O£ QVETIAPKELD TOU TIPpOoBLou Kot omicBlou AoBol tng urtdduong [28]. TUpPwva Pe HEAETEC
oe melpoparolwa, n Asttoupyia tou omicBou kat mpdoBlou AoPou TG umoduong
Slakomntetal paydaia PeTA ToV eyKePAAIKO BAVATO UMAUTOUIVWY TIOU TTAGXOUV A0 OELES
auénoelg tng evdokpaviag mieong [29]. Xtn Swakomn autr odeiletal n smbeivwon tng
KapSlaknG Aettoupylag kat n allayn oe avoepoflo petafoAliopd. Napola autd, oe
avtiBeon pe ta {wa, o avBpwrog mapouolalel aotabég mpodiA [2].

210 80% meplmou Twv eykedaAkd vekpwv Sotwv, N Aeltoupyia tou onicBlou unoducLakou
odéva SLAKOMTETAL, TPOKAAWVTOC avarmtuén tou AA pe NAEKTPOAUTIKEG OVIOOPPOTILEG,
umoBolatpia Kot KUKAOQOPLKH aotdbela, evw TAUTOXpova MUMopsl va Snuioupynoet
npoBAjuata otn Swaxeipion twv Sotwv [30,31]. O AA odeidetar otnv £MAewdn
OVTLSLOUPNTLKWY OPHOVWY TIOU €KKpivovtal amd tov omicBlo unoduaotakod odeva Kol ot
TMePIMTWON HUN OVTLLETWIIONAG TOU, UMOPEL va TPOKOAECEL TTOAUOUPLOL KATAANyoOvVIaG OE
UTIOBOAQULULKO OOK Kol uTtepvatplatpia. H moAuoupia, wotdco, pmopei va mpokAnBei kot
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yivel dtayvwon tou AA, 6Aot oL tapamavw rapdyovieg odpeilouv va €xouv amokAetlotet [20].

Juvnbwg, n Asttoupylia tou mpooblou AoBol tng untdduaong dalvetal va Statnpeital r £éotw
va ennpealetal HEPIKWE e€altiag TnG dlatnpnUévng pong tTou alpatog otnv unoduon [32].
JToUC MEPLOCOTEPOUC SOTEG OL TIUEG TwV Bupeoeldotpomnwy (TSH), pAoloemiveppldlotponwyv
KoL avOpWTTIVWV aUENTIKWY OPHOVWY TTAPAUEVOUV PUOLOAOYLKEC, ATIOSELKVUOVTAG AMAQ, OTL
n Aswtoupyla Kal oUVENIWE n Sldxuon Tou VEUPOEVEOKPLVIKOU GUOTHHATOC UTTOBaAAOU-
unopuong eival umoAswpatik [28]. Ta emineda to Bupeosldikwv kot TSH oppovwy
OVATOPLOTOUV HLO TUTTLKH €lKOvVa Tou «Zuvépopou Nooouvtog EuBupeoeldikol», To omoio
eni tng ouolag epdaviletal ouxvotepa w¢ emakoAoubo cofapwv eykedpalikwy BAaBwv Kot
onaviwg opeiletal otnv avendapkelo TSH oppovwv [28].

Mia akOpo Kowr evOOKPLVLIKN HETABOAR, TIOU cuvavTATOL 0 aoBeVeiG Pe vekpd eykedaAlko
OTEAEXOC, amoTeAel n untepyAukatpia AOYw TwV XOUNAWY CUYKEVIPWOEWVY LVOOUALVNG KAl TNG
avtiotaong og autiv [2]. H untepyAukaiuia propet va emtdevwBbei Adyw ayxoug, HeTaBoAwv
010 UETOPBOALOUO Twv vdatavOpdkwy, KABWE Kal TG xopnynong StaAupdtwy yAukolng.
MapoAa autd, 6co ta enimedoa tou C-menmtidiov aufdvovtal MPooSeUTIKA, QUTA TNG
WVOOUALVNG Teivouv Tpocg GpUGLOAOYIKEG TIUEG [21]. EGv n umtepyAukatpio Sev aVTILETWTILOTEL,
eVOEXETAL VO TIPOKOAECEL KATAOTPOPr TWV TIAYKPEATIKWY KUTTAPpWY emnpealovrag To
pooxevpa. Npog anoduyr autol, MPEMEL va AaUBAvVOVTOL LETPA YLO TNV EMITEVEN AUOTNPNG
£UYAUKALUIOG KOl TIEPLOPLOKO TOU KvdUvou [21]. TEAOG, N KN QVILLETWILCN TNG WITOPEL va
ETULPEPEL APVNTIKEC CUVETIELEC OKOLN KOl LETA TNV OAOKARPWON TG LETAUOOXEUONG VEDPOU
[33].

Zuotnpatiky @Asypovwdng Avtidpaon

H evepyn cuotnuatikn dpAeypovwdng avtidpoon amoteAel Ko Kal TUTILKA £LKOVO OAWV
TWV Sotwv pe vekpo eykedalikd otélexog [34] kal pmopel va amofel Slaitepa cofapn ya
tov aoBevn. Mapoho mou n oAeypovr evOEXeTAL va €xel MPokANBel eite amd kamolo
TPAUUATLONO, ite amo aAAeg coPapeg aobeveleg, MOAES popec elval blaitepa kpiowun yla
TOUG eyKePOALKA veKPoUG 50TeC, KaBWG oL pecoAafnTtég ekkpivovtal and tov eyképaro, o
omolog o€ TETOLEG MEPUMTWOELG €xel umootel PAAPN. Mua yevikeupévn BAABN wyatpiog-
gnavadldyuonc, ot LeTOPOAIKEG LETOBOAEC KOTA TN SLAPKELA TNE KATALYLSAC KATEXOAALVWY
N akOpa Kol n amotuxio emapkoU¢ AMOKATACTAONG TNG PUOLOAOYLKNG KAPSLAYYELAKNG
KOTAOTAONG MEPUTAEKOUV AKOMO TIEPLOCOTEPO TNV Katdotaon [2]. Ta enineda MAACUATOC
™G wtepAeukivne-6 oto 60t avePBaivouv meplopilovtog Tic mBavdtnteg aflomoinong Twy
HOOXELVUATWY Kot o8nywvtag otn SuoAettoupyia toug [35].

ALHATONOYIKEG HETOUBOAEG

H avalpio, wg ouveémela alpoppayiag omd TPAUUOTIOUNO, €lvol OPKETA OUXVI) OTOUG
eykepaAlkd vekpoUg aoBeveig, pe TI¢ Satapaxég MASEWS ToU alpotog Kal Tn xoprnynon
uypwv va Suoxepalvouv OKOUN TEPLOCOTEPO TNV Kotaotoaon [36]. Xto 34% twv
TIEPUTTWOEWY, Ol CUYKEKPLUEVEG dlatapayxEég oxetilovial PE MEUOVWHEVA TPAUUOTA OTO
kedpdAL [37]. AmoO to vekpo eykédaho ekkpivovtal Lotk Opoppomhaoctivn [38] kot
EVEPYOTIOINTEG  TIAAOLILVOYOVOU, TIOU  OMeAsUBepwvovTaL EMIONG OF  TEPUTTWOELG
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eykedbaAlkwv BAaBwv mpokaAwvtag Siaxutn evdoayyelokn mREN [20]. OL ALUOPPAYIKES
ETUWMAOKEG Umopel va gudavitovral efattiag evog mpodil Slatoapaypévng MNKTIKOTNTOC
(xpovog mpoBpoupivng kol evepyomolnpévng pepkng BpopBomAaoctivng), ald kot Adyw
BpopBokutomneviag [20]. Metd v eykedpaliky mpooPoAn eivatr mbavr n avénon Tou
0oplBUOU TWV ASUKOKUTTAPWY, VW Ot emoOpeva otadla sival mbavo va eméABel kamola
OUOTNUATIKN PAEYHOVWENE KATACTACN I VO TIPOKUIEL L0l VOGOKOUELAKN Aolpwén [20].

YrnoOeppia, Ayxog kot MetaBoAilkég AviidpAoeLg

‘Eva oKOUN KOWO XAPOKTNPLOTIKO TWV eyKePAALKA vekpwv Sotwv dev elval GAAo amod tnv
umoBeppia, n onola pmopet va odeiletal otnv anwAela BepLopUBULOTIKAG LKOATNTOC, OTNV
£€kBeon oe Yuxpéc meplPalouceg Bepuokpoocieg 1 ot MOlKEG eyxUoel Yuxpwv
evOoPAEBLWY (ED) uypwv 1 poilovtwy tou atpatog [39]. Evoéxetal emiong va mpokaAeital
gfaltiog Tou peElwHEVOU PeTaBOAKoOU puBuou, tng unepBoAikng amwAelag BepudtnTag n
OKOHA KOL TNG QMWAELAG TIPOOTATEUTIKWY HUNXAVIOUWY, OCUUMEPIAAUBAVOUEVWY TNG
OYYELOOUOTOANG Kal tou piyoug [2]. H mpoAnyn tng umoBepulag eival mpotipndtepn omno
OTIOLOSATIOTE MPOOTIABELN AMOKATAOTAOHG TNG. KL auto SLOTL amo tn otyun mou apxilet va
ovantuooestal, n avabéppavon tou aobevouc eival SUoKoAn, evw pmopel va KAovioTel n
kapdlak Asttoupyia, va mpokAnBoUv appubuieg Kal KATAPPAKTEG THEEWC Kal vo
ennpeaotel n petadopd ofuyodvou otoug Lotolg [36].

MPAKTIKH NAEYPA AIAXEIPIZHZ TOY AOTH

Ot Bepehwdelg apxég dlaxeiplong twv dotwv ot Movadeg Evtatikng Oeparmeiag (MEO)
Baoilovtal o mpoypappata Kol Bepamneieg mapakolouBnonc. e autd meplAapBavovtal n
emPBefaiwon Twv BePATIEVTIKWY OTOXWV, O TOKTLKOC EMOVEAEYXOC TNG KATAOTAONG TOU
0.00gvoUcg Kat ol KatdAAnAeg aAhayEg otn Bepareia, Omote auto Kpivetal amapaitnto [2]. H
Slaxeiplon Baoiletal ouxvd otnv Kpion TNG EKAOTOTE KUPLAG OMASAG EVTIATIKAG Bepamneiag,
UE ONUAVTIKEG TTapaANayEG VA CNUELWVOVTOL HETOED TWV TIPAKTLKWY TIou akoAouBei n kabe
MEO [20].

KUplo péAnpa amotelet n diatripnon tng GUCLOAOYIKNG OUOLOOTACNG, E OTOXO TN CUVEXLON
™G BEATLOTNG OPYQVLKNG AELTOUPYLOC KOL TN LEYLOTOMOLNON TwV TBAVOTATWY BlwoludtnTag
TWV HOoXeLUATwWV oto Afmtn [20]. Asdopévwv twv Sladopomolnoswy HeTafl Twv
MPWTOKOAAWV Slaxeiplong, €xouv tebel oplopévol otdyoL yla tnv eykabibpuon evog
TPOTUTIOU TIPWTOKOAAOU OTOXEVUOUEVOU 0T Slatrpnon TG puoLoAoylog O KOVOVIKES TLEG,
pe Baon mavta thv Kabnuepivr) mapakolouOnon Twv acbevwy ot MEO [2]. Mia amd Tig
TIPWTEG KoL EVKOAQ ATIOUVNUOVEUCLEG aAAnAouxieg otoxwv Tou €xouv SlatuntwBel, eival
YVWOoTH w¢ 0 «kavovag twv 100» [40]: cuotoAwkn aptnplaki mieon>100mmHg, anofoAn
oUPwv>100ml/hr, aptnplakn Uepkn mieon ofuyovou (Pa0,)>100mmHg Kol cuyKEVIpWaOn
awpoodatpivng>100g/L. Q¢ emutAéov otoXog €xeL mpootebel ota mopanmdvw o «100%
$UGCLONOYIKEG TILEG OaKXAPOU TOU aipatoc» (Gelb AW, npoowrikr] erukowwvia: 2011).

MapoAo mou Sladopomnolioelg e€akoAouvBolv va UMAPXOUV AVAUESH OTa OepameuTikd
TPWTOKOAAQ, otnv edoppoyn TwV TEXVIKWV Slaxeipong, otnv amodoyxn twv Sotwv Kol
duolkd otnv enitevén twv otoxwv [41,42], peyoAUtepog eival TMAéov o aplOpdG Twv
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UETOUOOYXEVUCIUWY OPYAVWY, XAPN OTA MPWTOKOAAQ N TA CUCTAUATA TIOU €VIOXUOUV LE
€UKOAO KoL OELOTILOTO TPOTIO TNV ETUTEVEN TWV oTOXWV Slaxeiplong [43].

Awaxeipion Oeppokpaciog

H mpoAnyn tng umoBeppiag mpemel va mpoTwAtal omd omoladnmote mpoomnabesia
avaotpodng tng, Kabwg eival eukoAOTEPN HEOW TNG EVEPYNG BEPUOVONC TOU CWHATOC TOU
60tn. OL aobeveic pe Bepuokpaocieg < 34°C eival anapaitnto va unmoBaArlovral oe avénaon
¢ Bepuokpaciag Tou mupnva [36], evw n Béppavon g eMIPAVELAG TOU CWHOTOG TIPETEL
va Sle€ayetal oe OAOUG OOOUG MACYOUV amo unoBepuia Kal va cuvexlletal e oKOMO TN
Slatripnon tng Bepuokpaciag Tou owpatog avw twv 35,8°C mpLv Kal KATd tn SLAPKELX TNG
gyxelplong avaktnong opydvwv [28,44]. H mpoavadepduevn ladikaoia evepyng Bépuavong
TipayOToTOLElTal Pe (e0TEC KOUPEPTEG, OUOKELEC BEpuavong uypwv, BepUALVOUEVOUG
UYPOVTAPEC OTA KUKAWUOTO TWV avamveuotnpwv [39], aAAd Kal Ye KatdAAnAn pocappoyn
™T¢ neplBarlouoag Beppokpaaciac.

Kapdiayystakn Alaxeipion
Alpoduvapuikol otoyot

JToug otoxou¢ yla tn Slaxeiplon NG  AWWOSUVAULIKAG KOTAOTAoNG Twv SoTwv
nephappavovrtal [5]: (1) n Statripnon tng vopuoPoratuiag, (2) o €Aeyxog TNG aPTNPLAKNG
niieonc (AM), (3) n BeAtiotomoinon tng kapdiakng mapoxng (KN) pe okomo tn datrpnon tg
nieong 6laxuong Twv opydvwv Kol (4) o TEPLOPLOROS XOPNYNONG OYYELOSPAOTLIKWY
dapudkwv. Mapolo TOU OPLOHEVEC OUCTACELC €xouv TmpotaBel opddpwva (Mivakag 2)
[20,45], exAeimouv auTEC Tou adopolV TOuG LWOaVIKOUC alUoSUVOULKOUC OTOXOUC OTO
mAaiolo Slaxeipong twv dotwv. Onwg gival Aoylkd, oL CUCTACELS TIoUu oxetilovtal UE TIC
TIEG AN odeilouv va elval efatopikeupéveg yla kaBe acBevr). YynAdtepeg sival, yla
TMAPASELYUA, OL OVOAUEVOUEVEG TWEC All O TEPUTTWOEL; SOTWV OLOYEYVWOUEVWY HE
umtéptoaon [20].

Yrniéptaon

Katd kavova, n xopnynon QavilumepToolkwv dapudkwy Sev gival amapailtntn HETA ToV
eykepaAlkd Bavato Adyw NG MAPOSIKOTNTAG TNG auUTOvouNng katotyidag [36]. E¢dAAovu,
€AAXLOTEG €lval oL TBAVATNTEG AVATTTUENG UTIEPTAONG OE TETOLEC TTEPUTTWOELS Kal EhpOooV oL
60tec teivouv va Bpiokovtal oe uPnAotepo Kivouvo umotaong avti unéptacng, ot ldikol
OUVLOTOUV €Va oUVTNPNTIKO BepameuTikd ox€S10 [14]. MO CUYKEKPLUEVA, OF TIEPLTTWOELG
UTIEPTOOLKWY SOTWV, 0 OTOXOG TOU £XEL OPLOTEL yla T Héon AN eival < 90mmHg, ue v
npoUndBeon PBéPRata OtL autn Slatnpeital mAvIote Avw Twv 65-70mmHg [14]. Omnote
KpLVETAL amapaitnto, elval MPOTLUOTEPN N XOPHYNON AVIWEPTACIKWY GAPUAKWY Toxelag
6pdong, OMwe N €0UOAOAN, TO VITPOTMPWOGOLKO vatplo, n udpaialivn, n AaBntaloAn n n
VITpOYAUKePivn, adol OTIG TEPLOCOTEPEG TIEPUTTWOELG OEV AMOLTEITAL N HOKPOTIPOBEeoUN
xopnynon avaioywv ouvolwv [36].

14



Anwar ASMT, k.a. Mpaktiki KaBodryynon

Yrnotaon

H ovotnuatiky umotaon gpdaviletol ocuxva otouc eYKEDAALKA VEKPOUG SOTEC TANTIOVTAG
£WC KoL To 97% €€ autwv [46]. Autdg eival kot o AOyoG yla Tov omoio ol evdeifelg
CUVEXOLEVNC Olpoppayiag (EEWTEPLKAC, YOOTPEVTEPLKAG, OUPLKNG, KOWALOKAC KATL.) TIPEMEL Val
gfetalovral, evw Ol GOPUOKEUTIKEG OYwyEC Tou TBavov cupPallouv oe authv (T.x.
OVTLUTIEPTAOLKA dapuaka, B-avaotoleic) obeihouv va amodevyovral [36]. Tpelg eival ot
oTpatnykee dlaxeiplong mou epapudlovral ouvnBwg, Ke TNV KatevBuvon tng Bepamneiog va

Nivakag 2. Opodwvec Zuotaoslg [20]

MetaBAntn OpodWVEG CUCTATELG Shemie k.a..(2006) [45] OpodwVEG CUCTATELG
Crystal City ACCP/SCCM [12]

Juxvotnta kapdlakwv maApwv (beats/min) 60-120

JUGCTOALKN apTtnpLakn mieon (mmHg) >100

Méon aptnplakn rtieon (mmHg) >60 >70 >60

Kevtpikn dAeBkn tieon (mmHg) 4-10 6-10

ArnoBoAn oUpwv (ml/kg/hr) 0,5-3 >1

MoApikn o§upetpia (%) 295

Mieon evoprivwong mveu . Tpxostdwyv (mmHg) 8—12 6—10

Kapblokdg deiktng (L/min/m?) 2.4 2.4

SuoTnuaTikn apTnpLaky avtiotaon (dyn-s/cm’) 800-1,200 800-1,200

ACCP/SCCM: Opodwveg Suotaoslc Apepikavikol Koleyiou latpwv Owpakog/ Etatpeiag latpikAg Evratikic Ospareiag

g€aptatal amo TV KAWIKA avtidpacn Tou ekaotote acBevoUc. TG eV AOYyW OTPATNYLKEC
neptAapfavovtal n xoprynon uypwy, oyYELOCUCTIOOTIKWY KO LVOTPOTIWV GapUAKwY, aANd
KOLL NN OPUOVLKA UTIOKATAOTACH, OTWCE Tteplypddovtat akoAoUOwG [5].

Avénaon evdayyelakoU oykou kal SLayeipLon vypwv

H unoPoAatuia epdaviletal ocuxvd otoug S0TEC wg Koo emakoAouBo tou eykedaAkol
Bavatou Kat n KatdAAnAn oavavnn pe xopriynon uypwv amoteAel To mpwto PApa otn
Sladkaoila avtieTwrniong tng undtaong [28]. OL anoyelg, wotdoo, mou adopouv oTnv
emhoyr uypouL Sliotavral Kol Sev UTtApXEL Opodwvia amo TV MAEUPA TWV ELSLKWV yLa TOV
TUTo uypoU Tou evleikvutal w¢ KOTAAMnAo. ApKeTd elvol to KEVIpA TOU OUXVA
XPNOLUOTIOLOUV £va GUVSUOOHUO KpUOTAAAOELSWV Kal KoAAoeWSwv [28]. NapoAla autd, sival
oNUavtiko va avadepbei, otL n emdoyn odeidel oe kaBe mepinmtwon va Paociletal oToug
NAEKTPOAUTEC 0poU, T EMIMESO COKYXAPOU TOU AiHATOC, TNV OLUOSUVALKA KOTAOTOON TOU
000gvoUg, TNV EKTILWEVN QVETIAPKELA OYKOU UYPWV KaL TNV TOAUOUPLa TToU £XEL TIPOKANBEL
aro tov AA [36].

(1) Yypa
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OL ouotaocelg €xouv w¢ £€Ng [5,36]. (1) H mpoAndn tng umepvaTpLALUiog (TauToxpovn
eudavion AA) pumopel va  emteuxBel péow TNG XopnyNnong Kpuotallosldbwv e
LOOPPOTINUEVN TIEPLEKTIKOTNTA O GAATO. TUXVA XPNOLUOTOLOUVTOL TO YOAQKTIKO SLdAupa
Ringer, kaBwg¢ kal nui-puclohoyikdoc opog (0,45%) [36]. H xopriynon SloAlpartog
duatohoykol opou (0,9%), wg uypol avavnyPng, EVOEXETOL VA TIPOKAAECEL UTIEPXAWPOLLLLKN
oféwon aufavovtag tn vedplkr ayyelakn avtiotaon kol odnywvtag os meploosia Baonc.
Avtiotolxa, n umepBoAikry xopnynon &evOoPAEPLwWY uypwv HE 5% TEPLEKTIKOTNTA OF
6e€tpdln, umopel va amoPel emkivbuvn emdelvwvovtog TV UTMEPYAUKALiO KAl Tnv
umoBepuia [36]. (2) KoAloelwdn, omwg OSlalvpata udpofualBulapUAou, TpENMeL va
amodelyovtal otoug SOTEC opyavwy, KaBwG evOEXeTAL va amofoulv KataoTpodkd yLo Ta
vePplkd emBnAlakd kUTTapa Kal va TipoKaAéoouv Tpowpn OSucAeltoupyla  Twv
UETOHOOYXEUUEVWY VvePpwV [36]. (3) Ta StaAvpata aABoupivng (4% kat 20%) pmopouv vo
XopnyoUuvTal yla TOV TEPLOPIOUO TOU XOPnyoUUEVOU OyKou Uypwv. MapdAa autd, n
OMOTEAEOUATIKOTNTA TOUC eival cuvnBwg pétpla. Ma to Adyo autd, Ba pmopoloav va
Xpnotornolouvtal Kat avaAoya StaAvpata pe uPnAn mMePLEKTIKOTNTA O vatplo [36]. (4) To
vaAaktiko SidAlupa Ringer r StaAlupa nui-puctoloykol opoU (0,45%), pe tnv pocdnkn
SuttavBpakikou vatpiou (50mmol/L), pmopet va xopnynBel edv o 86tn¢ maoxel ano ofEwon,
LE OKOTIO TNV QVTLUETWITLON TWV EMUMTTWOEWVY TNC UNepvatplalpiag (m.y. enineda votpiou
>150 mmol/L) [5].

(2) NapakoAouBnon

O g€omALopnoG mapakoAoUBnonG TNG QLOSUVANLKAG KATAOTAONC lval amapaitnTog yLo tnv
EKTINON TOU OYKOU TWV UYPWV, OAAA Kal TNV avtamokplon tou acBevoug otn Beparmeia
[12]. ©Oa mpémel akOpO vo E€LOAYETOL, OTMOTE AUTO Kplvetal amapaitnto, KaBetrpog
TIVEUMOVLKNC aptnplag f Kevtplkog GpAEPIkOG kabetrpag, alAd kat va spapuolovral pn
EMEUPATIKEG TEXVIKEG TIOPOKOAOUONONG. 2TO MAALOL0 AUTO, amopaitnTeg ival oL TEPLOSLKES
1 ouvexelg METPAOELS TNG KEVIPIKAG PAEBLKNG 1 TNG TIVEUUOVIKAG AmOodPAKTIKAG TEONG.
Ektdg amd ta mopandvw, 0 CUCTOALKOG 0ykog, n KM, o kapdlakog Seiktng Kal 0 KOPEOUOG
ofuyovou Ttou piktol dAefikol aipoatog odeilouv va mopakohouBouvtal oe cuvexn Baon
[12].

ApyELOSPATTIKA (PAPUOKA

Ot aoBeveig xprilouv emuTpOoBeTWY ayYyELOSPAOTIKWY GOPUAKWY, OTAV N ATOKATACTOON TNG
AN kat KN dev éxelL emteuyBel, mapd tnv enapkn avavndn mou £xel mponynBel péow NG
Xopnynong uvypwv. Extiudtal otL to 80% pe 90% mepimou Twv S0TWV €X0UV QVAYKN QTO
wotporiky  Kaiy/fi  ayyeloocuomaotikn umoothiplEn [47]. Ocov adopd otn xopnynon
OYYELOSPAOTLKAC aywYNC, €Xouv Slatunwbel eup£wc Suotapeveg amoPelg, Le amoTEAsopUA
TV anoucia opodwviag 1 TuxalomoLlnUEVWY eAeyxopevwy Sokuwv (TEA) yia tov kaBoplopo
TwWV PapUAKWY TIOU HUIMOPOUV Vo XPNOLUoTolouvtal, aAAA Kol QUTWV TIOU TIPETEL va
arnodevyovtal [28]. Z0udwWVO PE TIPOKTLKES KOl TPWTOKOAAA Tou £pappolovtol O TOTIKO
emninedo, n vopadpevalivn, n adpevalivn, n Balompeooivn, n vtonapivn kat/n SoBoutopivn
XOpNyouVTaL oUXVA €ite PePOVWUEVQ, T ouVSUAOTIKA. MEeAETEC O MELPAUATOlWA EXOUV
anodeifel 0Tl UPNAEG SOOELG KATEXOAQULVWVY UTTOPOUV va TIPOKOAECOUV HUOoKapSLomaOeLa
[48] kot mapdAo mou mpog To apdv Sev £xouv avarntuxBel avriotoweg TAE yla avBpwroug,
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OUTEG KOTOANyouv oto OTL n vopadpevaAdivn oUpBAaAAel otn HewwpEVn dAeypovwdn
avtidpaon kat tn BeAtiwpévn ofuyovwon [49].

ALyoOTEG glval oL avaSpopKEG HEAETEG TTOU adopolV OTNV EMAOYH TWV KOTEXOAAULVWY TIOU
TPETEL VA XPNOLUOTIOLOUVTAL OTO MAALOLO TNG EVIATIKAC dppovtibag yla tnv mpootacia twv
opyavwv [50-52]. ¥tn Meppavia, n vopemvedpivn xopnyeital cuxvotepa, o XOUNAEG BEPaLa
S800€Lg, yla TNV £MITEVEN TWV MOPAUETPWV-OTOXWY, EVW OTNV AyyAOOUEPLKAVIKY OpEVA, N
Balompeoaivn mpotipdtal Evavil Tng vopenvedpivng. H ouviotwpevn 86on vopadpevalivng
givat 0,5-4 U/hr [50-52]. TéAog, o€ OplLOpEVA KEVTPA, XPNOLUOTIOLEITAL KAl N SoBoutapivn,
otav onuelwwvetal peiwaon tng K.

‘Ocov adopa otn Balompeooivn, auth amoteAel pLo oucio e€ALPETIKA ATTOTEAECUOTIKI) OTNV
KOTamoAéunon Tou AA kal otn pelwon tNg atpoduvaplkng avaykng yio Andn diadopwv
Kotexohauwvwy [53,54]. AMNAeG peA€teg amodelkvuouv OTL N vopemvedpivn aufdavel n
otedpaviaia kal vedplky pon ailpotog twv BnAaoctikwv [55], evw n Palonmpeoaoivn
TOPOUGCLAJETOL WG EVTEAWG OVAMOTEAECUATIKN [56]. MéExpL Twpa wotdoo, dev €xouv
Sle€ayxBel aflomioteg HeALTEG, OoUTE €xouv SlatunwBdel opodwveg amoPelg UMEP NG
vPnAdtepnC anddoong OPLOUEVWY AYYELOCUCTIAOTIKWY EVavTL AAAWV [28].

Av Kkal n vriomapivn xpnolhomoleital o ouxvr] BAcn amd UEPLKA KEVTPA, UTAPXOUV
UETOUOOYXEUTIKEG OMASEC Tou amodelyouv TN xopnynon tng, AOyw Tou OTL TPOKOAEL
TIPOCUVAITTIKY puBuLon TnG ameAeuBépwang vopemivedpivng. Autog sival AAAWOTE Kal o
AOYOC yla ToV OTtolo oL MOPATETAUEVEG YXUOELG VTOMAIVNG elval Bavo va odnynoouv os
€€AvTAnon Twv amoBepdtwv vopemvedpivng otnv Kapdld mPokoAwvtag Huokapdlakn
SUOAELTOUPYLOl PETA TO TEPAG TNG HUETAUOOXEUTIKAG Sadikaciag [57,58]. IUudwva e
peAéteg, o ouvbuaopdg tng 1-8apivo-8-D-apyvivng-Balompeooivng Kal Uikpng &oong
emvedpivng evdéxetal va CUMPAAAEL otn SLaTPNON TAPATETOUEVNG OULLOSUVAULKAG
otaBepdTNTAG OTOUG eyKEDOAALKA VEKPOUG aoBevelg, xwplg va emidpépel emubeivwon twv
NMOTKWVY Kol VEPPLKwY Asttoupylwv [59]. Autég BEBala oL mpooeyyioelg Bpiokovtal akoua
O£ MELPAUATLKO oTtadlo Kal dokualovral.

Zuvbuaotikn opuovikn Jepaneia

MapoAo mou n «TputAn Bepaneia» (ouvduacouog pebulnpedviloAdvng, Balompeooivng kat
Tpuwdobupopivng (T3)) mapapével audlAeyouevn, KATOlEC HeAETeq €xouv Oelfel, oOtL
evOEXETAL va PEATLWVEL TOCO TNV ALUOSUVOUIKY oTABgpOTNTA OTOUG eYKEDAALKA VEKPOUG
aoBevelg, 660 KOl TNV MOLOTNTA TWV MPOG HeTaUOoXeUoh opyavwy [60]. Oplopéva KEvTpa
edbapuolouv TN CUYKEKPLUEVN Beparmeia cUUPWVA PE TO EKAOTOTE TOTUKO TIPWTOKOAAO,
anodooilovtag HAALOTA TNV eKKivnon TNG OE OUVEWONON HE TIGC OUASEC aVAKTNONG
opyavwv [60].

O opyaviopog UNOs (Hvwpévo Aiktuo yia Xprion Opydvwv) Sie€nyaye availuon otolxelwyv
pLOC OAOKANPNG Oekaetioc mou adopolv TapaAlayEéG OPUOVIKNG UTIOKATAOTAONG,
KoTaAfyovtag OTO OCUPTEPAOHA  OTL O ouvbuaopog BupeoelSikA¢ opuovng,
KOPTLKOOTEPOELSOUC, LWOOUAIvNG Kal  avtldloupntiknG OpuHovNG €ival o To ToAAG
UTIOCXOMEVOC OE TEPUTTWOELG TOANATANG HETAUOOXEUONG opyavwy [61]. Ooov adopd otn
ouvluaOTIK OppoVIKN Beparmeia, autr evleikvutal o TEPUTTWOEL aoBevwy, Omou n
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awgoduvaplkr otaBepotnta Sev £xel emiteuXBel HECW TNC avaTANpwWong Tou evdayyelakou
OYKOU KOL TWV OyYElo8paoTIKWY GOPUOKEUTIKWYV aywywv [39]. H Bepameia opUOVIKAG
UTIOKOTAOTAONG UIopel va edapOOTEL 0 TEPUTTWOELS N EKTTANPWONC TWV ALLOSUVOLKWY
otoxwv Kat/r étav to kKAdopa £€wOnong tNg aplotepng Koiag mMapapével UKPOTEPO oo
45% [12]. OL OUVIOTWEVEG UTTOKATAOTAOELG teptAappavouy [2,5,14,36]: (1) Balompeoaivn:
1 U bolus ouvodeuduevo amoé éyxuon 0,5-4,0 U/hr, (2) peBuhmpedvilohovn: 15 mg/kg
OUEOWC PETA TN Slayvwon Tou eykePoAlkoU BavATou Kal othn CUVEXELX KABe 24 wpeg i
evaAAoKTIKA 250 mg ouvodeuodpeva and 100 mg/hr péxpl tn petapdoyxeuaon, (3) €yxuon
LvooUALvNG yLa tn dlatipnon twv enumédwyv YAukolng tou aipatog petat 80 katl 150 mg, (4)
Bupotivn (T4): 20 mg bolus cuvobsudpeva amnod eyyvoslc twv 10 mg/hr. Tpuwdobupopivn
(T3): 4 mg bolus ouvodevopeva amd 3 mg/hr. H xoprniynon tg T4 BeAtiwvel tnv
QLLOSUVAULKA KaTtAoTacn Kol CUMPBAAAEL oTnv POANYN TNG KOPSLAYYELOKAG KATAPPEUDNG
OTOUC aLLOSUVOULKA aoTaBelg SOTEC opyavwy.
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With improving healthcare services, the demand for organ transplants has been increasing
daily worldwide. Deceased organ donors serve as a good alternative option to meet this de-
mand. The first step in this process is identifying potential organ donors. Specifically, brain-
dead patients require aggressive and intensive care from the declaration of brain death until
organ retrieval. Currently, there are no specific protocols in place for this, and there are nota-
ble variations in the management strategies implemented across different transplant centers.
Some transplant centers follow their own treatment protocols, whereas other countries, such
as Bangladesh, do not have any protocols for potential organ donor care. In this review, we
discuss how to identify brain-dead donors and describe the physiological changes that occur
following brain death. We then summarize the management of brain-dead organ donors and,
on the basis of a review of the literature, we propose recommendations for a treatment pro-
tocol to be developed in the future.

Key Words: brain death; intensive care; organ donation

INTRODUCTION

Every day, the demand for organs [1] is increasing at a faster rate than that at which organs
are becoming available for transplants. With this increasing demand, the responsibility with
regard to caring for potential organ donors is also rising. Appropriate medical management
of a potential organ donor is a very important issue, requiring a multidisciplinary team ap-
proach for successful organ transplantation [2]. For graft survival after donation, all available
organs in the donor need to be maintained at their normal physiological condition until the
time of organ retrieval [1]. Intensivists play a vital role in the management of potential organ
donors through the identification of potential donors, declaration of brain death, and proper
medical care—all of which can improve the rates of graft survival [2-4]. There are many coun-
tries worldwide that lack proper guidelines on the identification and management of poten-
tial donors, including Bangladesh. Early identification of a potential donor is critical in start-
ing early medical management for successful organ transplantation.

A potential organ donor is defined by the presence of either brain death or a catastrophic
and irreversible brain injury that leads to fulfilling the brain death criteria [5]. Brain death is
defined as the irreversible loss of all brain functions, including the brain stem [6]. Brain death
occurs in response to increased intracranial volume, which may be caused by brain swelling
and the collection or obstruction of cerebrospinal fluid flow (hydrocephalus) [7,8]. As the in-
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tracranial pressure (ICP) rises, blood flow to the brain falls
and finally stops: the brain dies =irreversible = patient death
[7,8].

To diagnose and declare brain death, certain criteria need
to be fulfilled, including [7,8]; (1) irreversible coma, (2) absence
of brain stem reflexes, and (3) no self-respiration. Evaluation of
brain death should be considered in patients who have suffered
a massive, irreversible brain injury with identifiable causes. A
patient determined to be brain-dead is legally and clinically
dead [6]. Sometimes, it may be difficult to differentiate brain
death from other medical states, such as barbiturate overdose,
alcohol intoxication, sedative overdose, hypothermia, hypo-
glycemia, coma, and chronic vegetative states [9)].

A brain-dead individual shows no clinical evidence of brain
function upon physical examination, which includes no re-
sponse to pain and no cranial nerve reflexes. Additionally,
there is no pupillary response (fixed dilated pupils), oculoce-
phalic reflex, corneal reflex, no response to the caloric reflex
test, and no spontaneous respiration [9]. Brain electrical activ-
ity stops completely or drops to such low levels that they are
undetectable with most equipment; an electroencephalo-
gram (EEG) will therefore be flat, although this can also be
observed during deep anesthesia or with cardiac arrest [10].
An EEG is considered a confirmatory test, whereas other tests,
such as transcranial Doppler ultrasonography and cerebral
scintigraphy (technetium Tc 99m exametazime), are regarded
as ancillary tests. However, cerebral angiography is consid-
ered the most sensitive confirmatory test in the determination
of brain death [11].

If the vital organs can be maintained and kept functional in
the body of brain-dead patients by continuing mechanical ven-
tilation and other life-support measures, it will provide an opti-
mal opportunity for performing transplantations [9]. Once neu-
rologic death is declared, the intensivist can play an important
role in implementing appropriate management strategies to
preserve organ function to maximize successful organ procure-
ment. This can even begin prior to family discussions about or-
gan donation [12]. Organ donor management should be started
immediately after brain death occurs and should continue once
consent from the family for donation is obtained [5].

Data shows that progression from brain death to somatic
death results in the loss of 10% to 20% of potential donor tis-
sues, therefore timely treatment of the donor is very crucial
[5]. Strict organ-protective intensive care of the potential or-
gan donor is therefore the first step towards a successful trans-
plant and in the treatment of the future organ recipient [13].
Continuing care for the brain-dead donor is often critical, dif-
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KEY MESSAGES

= Intensivists need to play a vital role in the management
of potential organ donors through identification of po-
tential donors, declaration of brain death, and proper
medical care, all of which can improve the rates of graft
survival.

= The protocol we have proposed and provided in the
checklist may help intensivists in managing brain-dead
organ donors to promote successful organ and tissue
donation.

ficult, and complex, and may extend over several hours or
even days.

It is assumed that the preferred goal for successful organ
donation is to maintain the hemodynamic variables and labo-
ratory parameters within the normal ranges [14]. Thus, the
guidelines we propose mainly focus on maintaining normal
hemodynamic values and laboratory parameters as the thera-
peutic goals. It is agreed that portions of these guidelines may
differ from established treatment protocols from individual
organ procurement organizations (OPOs) across different
countries. However, our guidelines have been prepared based
on our own clinical experience in brain-dead donor manage-
ment and standard critical care practice. We offer these con-
siderations to those centers or countries, like Bangladesh,
where there are currently no proper guidelines available for
donor care. Final treatment objectives and management
should be determined by local OPOs or authorities.

PATHOPHYSIOLOGICAL CHANGES IN
IRREVERSIBLE LOSS OF BRAIN FUNCTION

Different clinical studies have shown that central sympatho-
adrenergic regulation of circulation and the pituitary temper-
ature are disrupted during development and irreversible loss
of brain function; thus, there is an interruption in hypotha-
lamic-pituitary-adrenocortical regulation [15]. The rising ICP
results in a massive release of proinflammatory and anti-in-
flammatory cytokines and catecholamines [16]. Ultimately,
brain death results in the loss of central regulatory mecha-
nisms, which leads to several pathophysiological alterations
in hemodynamics, hormone balance, body temperature, and
lung function (Table 1) [13,17-19].

Cardiovascular Changes
In a brain-dead patient, ICP rises, which compromises cere-
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Table 1. Frequency of pathophysiological changes in irreversible
loss of brain function

Variable Cause Fm‘f;;”"‘/
Hypothermia Hypothalamic dysfunction, vasoplegia 100
Hypotension Vasoplegia, hypovolemia, myocardial 80-97
dysfunction

Diabetes insipidus Hypothalamic/pituitary dysfunction 65-90
Arrhythmias Catecholamine release, myocardial injury ~ 25-32
Pulmonary edema Injury to vascular endothelium 15-20
Cardiac arrest Prolonged hypotension, arrhythmia 5-10

Adapted from Hahnenkamp et al. Dtsch Arztebl Int 2016;113:552-8 [13].

bral blood flow and causes hemodynamic changes, described
as the “Cushing reflex,” which is a mixed picture of vagal and
sympathetic stimulation. As pontine ischemia develops, it clini-
cally manifests as bradycardia and hypertension [20]. When
blood supply is further compromised, ischemia progresses to
the medulla oblongata, involving the vagal motor nucleus
[20]. This results in compensatory arterial hypertension, per-
haps associated with bradycardia, followed by marked sym-
pathetic stimulation with intense vasoconstriction, raised sys-
temic vascular resistance, and tachycardia [2]. This clinical
picture is known as the “catecholamine storm,” and these fea-
tures are also associated with central redistribution of blood
volume, increased afterload, and visceral ischemia [2].

The level of increase in catecholamines is dependent upon
the rate of increasing ICP and may even elevate as much as
1,000-fold from baseline if the ICP rises very rapidly [21]. The
effects of the catecholamine surge on the myocardium results
in an altered metabolism associated with depletion of adenos-
ine triphosphate in the cardiac myocyte. This is evidenced by
the fact that 20%-25% of brain-dead donors show evidence of
myocardial ischemia with 40% showing echocardiographic
evidence of myocardial dysfunction [21]. Acute myocardial
injury occurring around the time of brain death has been iden-
tified in both animal and human studies [2].

As ischemia progress down the spinal cord, it may cause
loss of function in the thoracic sympathetic chain with severe
hypotension resulting from a reduction in afterload. As the
aortic diastolic pressure decreases, it may compromise the
coronary perfusion pressure to critical levels, resulting in myo-
cardial ischemia [20]. The resulting hypotension may lead to
hypoperfusion of all organs, including the heart, if not proper-
ly and timely treated, and may contribute to rapid donor loss
[22]. Additional factors may contribute to hypotension, includ-
ing diuretics (mannitol), hyperglycemia-induced osmotic di-
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uresis, diabetes insipidus (DI), hypothermic “cold” diuresis,
inadequate fluid resuscitation and decreased oncotic pressure
after crystalloid resuscitation, ongoing blood loss, rewarming

of the patient, and relative adrenal insufficiency as a result of
trauma, and critical illnesses [5].

Respiratory Changes

The lungs are the organs most often assumed to be medically
unsuitable for transplants, with only 10%-20% of lungs eligible
for transplantation [23]. Neurogenic pulmonary edema (NPE)
and inflammatory acute lung injury are the two main factors
related to brain-death-induced lung injury and dysfunction
[24]. In a brain-dead person, the NPE is related to a sympa-
thetic storm caused by hemodynamic and sympathetic mech-
anisms. NPE can occur immediately after a neurological in-
sult, but it may also occur earlier, before the patient is distin-
guished as a potential organ donor [25]. The sympathetic storm
leads to systemic vasoconstriction and an increase in cardiac
afterload, thus increasing left ventricle and left atrial pressures.
The blood is shifted from the periphery to the central com-
partment, causing an increase in both pulmonary blood vol-
ume and pulmonary artery pressure. Increased left atrial and
pulmonary artery pressures may lead to a massive increase in
pulmonary capillary pressure and pulmonary edema. This el-
evated hydrostatic pressure would ultimately lead to structur-
al damage to the capillary endothelium [25]. Respiratory ar-
rhythmias may progress to apnea and cardiac arrest if there is
no supporting mechanical ventilation [2].

In addition, proinflammatory mediators that are released
following brain death may further contribute toward lung in-
jury by promoting infiltration of activated neutrophils into the
lungs [26]. Other contributing factors for lung dysfunction in-
clude chest trauma, aspiration, and atelectasis [17]. Moreover,
long-term dependency on mechanical ventilation also creates
a predisposition toward nosocomial chest infections [20].

Renal Changes

Experimental models have demonstrated that biomarkers for
renal tubular injuries may be elevated as early as 30 minutes af-
ter the onset of brain death [20]. Both proinflammatory and
procoagulant effects caused by brain death have been identi-
fied as main contributing factors [20]. Pretransplant kidney bi-
opsies of a brain-dead donor found that the kidneys contain
more infiltrating T lymphocytes and macrophages compared to
those from living and cardiac-dead donors. There is also com-
pelling evidence showing a greater release of inflammatory cy-
tokines during reperfusions in brain-dead donor kidneys [27].

Acute and Critical Care 2019 February 34(1):14-29
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Endocrine Changes

Brain death may cause significant endocrine changes that
vary in timing and severity, resulting in anterior and posterior
pituitary failure [28]. Animal studies have shown that in ba-
boons with acute increases in ICP, posterior and anterior pitu-
itary function is rapidly lost after brain death [29], which is as-
sociated with deterioration in cardiac function and a shift to
an anaerobic metabolism. However, the profile is less consis-
tentin the case of human donors [2].

Function of the posterior pituitary gland becomes clinically
lost in as many as 80% of brain-dead organ donors, which re-
sults in the development of DI with electrolyte imbalances,
hypovolemia, and circulatory instability, and can create major
problems in organ donor management [30,31]. DI develops
because of a lack of anti-diuretic hormones released from the
posterior pituitary gland, and if left untreated, can causes poly-
uria and result in hypovolemic shock and hypernatremia. Oth-
er causes of polyuria, such as hyperglycemia or the use of a
diuretic or osmotherapy, should be excluded before consider-
ing a diagnosis of DI [20].

Usually, anterior pituitary function appears to be preserved
or partially affected due to preserved pituitary blood flow [32].
Most donors show normal values of thyroid-stimulating hor-
mones (TSH), adrenocorticotropic hormones, and human
growth hormones, which indicate there is some residual func-
tion and, thus, perfusion of the hypothalamic pituitary neuro-
endocrine system [28]. Thyroid hormones and TSH levels show
the typical picture of “sick euthyroid syndrome” that actually
accompanies severe brain injury, rather than as a result of TSH
deficiency [28].

Hyperglycemia is also a common endocrine change in brain-
stem-dead patients due to reduced insulin concentrations
and insulin resistance [2]. In addition, hyperglycemia may
worsen with stress, alterations in carbohydrate metabolism
and the use of glucose solutions; however, as C-peptide levels
increase over time, insulin levels will subsequently normalize
[21]. If untreated, hyperglycemia may cause pancreatic cell
damage, which may affect pancreatic graft; therefore, mea-
sures should be taken to maintain strict euglycemia to mini-
mize this risk [21]. Untreated hyperglycemia may also affect
outcomes after a renal transplantation [33].

Systemic Inflammatory Response

An active systemic inflammatory response is a common and
typical picture of all brainstem-dead donors [34] and can be
quite severe. Although inflammation may be associated with
trauma and other critical illnesses, it can be particularly se-
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vere in a brain-dead donor as mediators are released from the
damaged brain. Additionally, generalized ischemia-reperfu-
sion injury, metabolic changes at the time of the catecholamine
storm, or failure to adequately restore to the normal cardio-
vascular state further complicate matters [2]. Plasma levels of

interleukin-6 also increase in the donor and maylead to poor-
er graft utilization and subsequent graft dysfunction [35].

Hematological Changes

Anemia is commonly found in brain-dead patients when trau-
matic bleeding occurs, with coagulopathy and fluid adminis-
tration further exacerbating the condition [36]. Isolated head
injuries are present with coagulopathy in 34% of cases [37].
Necrotic brains release tissue thromboplastin [38] and plas-
minogen activators, which are also released from cerebral in-
juries, and result in disseminated intravascular coagulation
[20]. Bleeding complications may occur due to a deranged co-
agulation profile (prothrombin and activated partial throm-
boplastin time) and thrombocytopenia [20]. Leukocyte count
may be elevated from the cerebral insult, with a systemic in-
flammatory state or nosocomial infection possibly occurring
in the later stages [20].

Hypothermia, Stress, and Metabolic Responses
Hypothermia is a common feature in brain-dead organ do-
nors due to the loss of thermoregulatory control, exposure to
cold ambient temperatures, or massive infusions of cold intra-
venous (IV) fluids or blood products [39]. It may also occur
due to a reduced metabolic rate, excessive heat loss, or loss of
protective mechanisms such as vasoconstriction or shivering
[2]. Preventing hypothermia is preferred rather than attempt-
ing to treat it. Once hypothermia develops, it is difficult to
warm patients and may directly affect cardiac function, in-
duce arrhythmias, coagulation cascades, and interfere with
oxygen delivery to tissues [36].

PRACTICAL ASPECTS OF ORGAN DONOR
MANAGEMENT

The fundamental principles of organ donor management in
intensive care units (ICU) are based on monitoring programs
and therapies. These include confirmation of therapeutic goals,
regular review of the donor patient’s state, and prompt chang-
es in therapy when required [2]. The medical management of
the potential brain-dead organ donor is often dependent on
the discretion of the primary critical care team with consider-
able variation in practices between ICUSs [20].
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The target of management is to maintain physiological ho-
meostasis in order to continue optimal organ function and to
maximize graft viability in the organ recipient [20]. Given the
variation in management protocols, donor goals were devel-
oped to establish a standard protocol aimed at maintaining
the physiology close to normal values based on routine moni-
toring of ICU patients [2]. An early and easy-to-remember se-
ries of goals were established known as the “rule of 100” [40]:
systolic arterial pressure >100 mmHg, urine output >100 ml/hr,
arterial partial pressure of oxygen (PaO2) >100 mmHg, and
hemoglobin concentration > 100 g/L. Later, an additional goal
was included: “blood sugar 100% normal” (Gelb AW, personal
communication; 2011).

Although there is still considerable variation in treatment
protocols, application of management techniques, donor ac-
ceptance, and achievement of donor goals [41,42], a higher
number of transplantable organs is possible using protocols
or systems that can easily and reliably promote achievement
of management goals [43].

Temperature Management

Prevention of hypothermia should be preferred compared
with its reversal. It is easier to prevent hypothermia by actively
warming the donor body, and bodies with temperatures <34°C
should be subjected to core warming [36]. Surface warming
should be performed for all patients with hypothermia and
should be continued to maintain a temperature over 35.8°C
before and during the retrieval operation [28,44]. Active warm-
ing can be achieved using warm blankets, fluid warmers, and
heated humidifiers in ventilator circuits [39], as well as by ad-
justing the ambient temperature.

Table 2. Consensus recommendations [20]

P )

| \ W4
Cardiovascular Management

Hemodynamic goals

Goals for the management of hemodynamic status in donors
are as follows [5]: (1) to maintain normovolemia; (2) to control
blood pressure (BP); (3) to optimize cardiac output (CO) to
maintain perfusion pressure of all organs; and (4) to minimize
use of vasoactive agents. Although some consensus recom-
mendations have been made (Table 2) [20,45], currently, there
is still a lack of clear evidence for recommendations on ideal
hemodynamic goals in organ donor management. Logically,
recommendations on BP values should be individualized; for
example, higher BP targets for potential organ donors with
known hypertension [20].

Hypertension

Anti-hypertensive drugs are typically not required after brain
death due to the transient nature of the autonomic storm [36].
Hypertension is very unlikely to occur after brain death, and
as donor organs tend to be at higher risk of hypotension rath-
er than hypertension, a conservative treatment plan is recom-
mended [14]. In the case of a hypertensive donor, the goal for
mean arterial BP is <90 mmHg, but it should always be kept
above 65-70 mmHg [14]. If necessary, short-acting anti-hy-
pertensive drugs, such as esmolol, sodium nitroprusside, hy-
dralazine, labetalol, or nitroglycerine, are preferred as long-
term use of anti-hypertensive drugs are usually not required
[36].

Hypotension

Systemic hypotension is very common in brain-dead donors
and may occur in up to 97% of cases [46]. Signs of continuing
hemorrhage (external, gastrointestinal, urinary, abdominal,
etc.) should be checked, and medications that may contribute

Variable Crystal City consensus Shemie et al. (2006) [45]  ACCP/SCCM consensus [12]
Heart rate (beats/min) 60-120

Arterial systolic pressure (mmHg) >100

Mean arterial pressure (mmHg) >70 >60

Central venous pressure (mmHg) 4-12 6-10

Urine output (mlfkg/hr) 0.5-3 >1

Pulse oximetry (%) >95

Pulmonary capillary wedge pressure (mmHg) 8-12 6-10

Cardiac index (L/min/m?) 24

Systemic vascular resistance (dyn-sfcm®) 800-1,200 800-1,200

ACCP/SCCM: American College of Chest Physicians/Society of Critical Care Medicine Consensus.
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towards hypotension (e.g, anti-hypertensive drugs, p-blockers)
should be avoided [36]. Three management strategies are com-
monly adopted, and the direction of treatment depends on
the clinical response. These strategies include volume expan-
sion, vasopressors and inotropes, and hormonal replacement
as described below [5].

Volume expansion and fluid management

Hypovolemia is a common scenario in brain-dead donors
and appropriate fluid resuscitation is usually considered the
first step in correcting hypotension [28]. There is debate on
the selection of fluid, with no consensus on which type of flu-
id is more appropriate. At different centers, both crystalloids
and colloids are used and often in combination [28]. However,
the decision for fluid selection should be considered based on
serum electrolytes, sugar levels, hemodynamics of the patient,
estimated volume deficiency, and polyuria from DI [36].

(1) Fluid

The recommendations are as follows [5,36]. (1) Crystalloids
with balanced salt content should be used to avoid hyperna-
tremia (concurrent DI). Lactated Ringer’s solution and half-
normal saline (0.45%) are frequently used [36]. A solution of
0.9% normal saline may cause hyperchloremic acidosis, which
increases renal vascular resistance and confounds base excess
when used as a resuscitation fluid. Excessive IV fluids contain-
ing 5% dextrose may worsen hyperglycemia and hypothermia
[36]. (2) Colloids, such as hydroxyethyl starches, need to be
avoided in organ donors as they can damage renal epithelial
cells and cause early graft dysfunction in the transplanted kid-
neys [36]. (3) Albumin solutions (4% and 20%) can be used to
reduce the amount of fluid volume administered. However, it
is usually only moderately effective, and the high sodium con-
tent of albumin-based solutions should also be considered
[36]. (4) Lactated Ringer’s solution or half-normal saline solu-
tion (0.45%), with the addition of sodium bicarbonate at 50
mmol/L, can be given if the donor has acidosis to reduce the
incidence of hypernatremia (i.e., sodium levels > 150 mmol/L)
in donors [5].

(2) Monitoring

Hemodynamic monitoring tools are used in the assessment
of volume status and responses to therapy [12]. Pulmonary
artery or central venous catheter insertion, as well as nonin-
vasive monitoring techniques, should be considered. Serial or
continuous measurements of central venous pressure or pul-
monary arterial obstructive pressure are necessary. Stroke

Acute and Critical Care 2019 February 34(1):14-29

31

L\ W af el
A\ W &
volume, CO, cardiac index, and mixed venous oxygen satura-
tion should also be monitored continuously [12].

Vasoactive agents

Patients require additional vasoactive agents when adequate
fluid resuscitation is not sufficient to restore BP and CO. It has
been estimated that approximately 80%-90% of donors re-
quire inotropic and/or vasopressor support [47]. There are
widely divergent opinions concerning the use of vasoactive
medication, with no consensus or randomized controlled tri-
als (RCTs) to determine which drugs to use and which to avoid
[28]. Depending on local practices and protocols, noradrena-
line, adrenaline, vasopressin, dopamine, and/or dobutamine
are commonly used solely or in combination. Animal models
have shown that high doses of catecholamines may cause car-
diomyopathy [48]. Although no RCTs in humans currently ex-
ist, animal models have demonstrated a reduced inflamma-
tory response and improved oxygenation when using noradren-
aline [49].

Very few retrospective studies currently exist examining the
selection of catecholamines for use in organ-protective inten-
sive care [50-52]. In Germany, norepinephrine is most often
used to target parameters at low dosages, whereas in the An-
glo-American arena, vasopressin is often preferred over nor-
epinephrine. The recommended dose of noradrenaline is 0.5-
4 U/hr [50-52]. In some centers, if the CO is lowered, dobuta-
mine is also used.

Vasopressin is highly effective in DI management and re-
duces the hemodynamic need for using different catechol-
amines [53,54]. However, other studies have shown that nor-
epinephrine increased both coronary and renal blood flow in
the normal mammalian circulation [55], whereas vasopressin
had no effect [56]. At present, there are no convincing studies
or consensus to demonstrate that one vasopressor is superior
to another [28].

Although dopamine is used frequently by some centers,
other transplant teams prefer not to use it as dopamine causes
presynaptic modulation of norepinephrine release. Therefore,
prolonged dopamine infusions may cause depletion of nor-
epinephrine stores in the heart, possibly resulting in myocar-
dial dysfunction after transplantation [57,58]. Some studies
have found that combining 1-deamino-8-D-arginine vasopres-
sin with a low dose of epinephrine may produce prolonged
hemodynamic stability in brain-dead patients without caus-
ing worsening of liver or renal functions [59], although such
approaches are still considered experimental.

https://www.accjournal.org 19



Anwar ASMT, etal. Practical Guidance

Combined hormonal therapy

Although “triple-therapy” (the combination methylpredniso-
lone, vasopressin, and triiodothyronine [T3]) remains contro-
versial, some studies have reported that it may improve both
hemodynamic stability in brain-dead patients, as well as the
quality of the procured organs [60]. Some centers use triple
therapy according to their local protocol with the decision of
initiating hormonal therapy undertaken in discussion with
the organ retrieval teams [60].

The United Network for Organ Sharing has conducted an
analysis on 10 years of data covering several hormone replace-
ment modalities and showed that the combination of a thy-
roid hormone, corticosteroid, insulin, and an antidiuretic hor-
mone was the most promising in multiple organ procurement
[61]. Combined hormonal therapy is particularly indicated in
patients in which volume loading and vasoactive medications
have not produced hemodynamic instability [39]. Hormone
replacement therapy may be initiated if hemodynamic goals
are not met and/or the left ventricular ejection fraction re-
mains less than 45% [12]. The recommended replacements
are [2,5,14,36]: (1) vasopressin: 1 U bolus followed by an infu-
sion of 0.5-4.0 U/hy, (2) methylprednisolone: 15 mg/kg imme-
diately after the diagnosis of brain death and every 24 hours
afterwards. Alternatively, 250 mg followed by 100 mg/hr until
organ retrieval, (3) insulin infusion to maintain blood glucose
levels between 80 and 150 mg, (4) thyroxine (Ts; 20 pg bolus)
followed by infusions of 10 pug/hr. Ts, administered as a 4 ug
bolus, followed by infusion of 3 pg/hr. Ts improves hemody-
namic status and prevents cardiovascular collapse in hemo-
dynamically unstable organ donors.

Arrhythmias

Atrial and ventricular arrhythmias, as well as conduction de-
fects, occur frequently in brain-dead organ donors and are
more commonly seen in cases with a longer lag between brain
death and organ removal [36,62]. Additionally, electrolyte and
arterial blood gas (ABG) disorders, hypotension with myocar-
dial ischemia, hypothermia, inotropes infusion, myocardial
contusions, and increased ICP are important contributing
factors to the development of arrhythmias [40]. Special atten-
tion should be paid to treat arrhythmias promptly, as severe
problems are associated with them.

Prevention of arrhythmia

To prevent and reduce the risk of developing cardiac arrhyth-
mias, electrolytes, BP, fluid volume, and body temperature
should all be carefully monitored and maintained within the
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Treatment of tachyarrhythmia

Standard therapies, such as amiodarone or cardioversion, can
be used to treat arrhythmias [36]. While atropine is not useful
in the management of bradycardia, adrenaline, isoprenaline,
or pacing, may be effective in such cases [63]. Ultimately, all
brain-dead individuals undergo terminal arrhythmias that are
resistant to therapy [62]. In such cases, cardiopulmonary re-
suscitation should be performed for at least a limited period
and especially if the donor is already in the operating room
[40].

Respiratory Management

Currently, there are a limited number of RCTs examining op-
timal management strategies for respiratory function in brain-
dead donors [28]. An RCT involving 118 potential donors re-
ported that lung protective ventilation (i.e., lowest possible
plateau pressure, tidal volumes of 6 ml/kg of ideal body weight,
and moderate positive end expiratory pressure [PEEP] of 5-10
cmH:O to achieve an oxygen saturation of >92%) doubled the
lung transplant rate from 27% to 54% [64].

In the majority of circumstances, volume-limited controlled
mechanical ventilation is typically used during organ donor
care. The goals of mechanical ventilation include maintaining
[14]: (1) peak airway pressure: <40 cmH,O, (2) plateau airway
pressure: <35 cmH:0, (3) fraction of inspired oxygen (FiO.):
lowest possible to maintain peripheral arterial oxygen satura-
tion (SpO2) >92% and PaO: >70 mmHg, (4) PEEP: minimum
5 cmH:0, adjust to maintain PaO, >70 mmHg, (5) auto-PEEP
<5 cmH;0, (6) ABG values: pH 7.35-7.45; arterial partial pres-
sure of carbon dioxide (PaCO,) >16 mmHg, <60 mmHg to
maintain pH within goal range; PaO. >70 mmHg; HCOs; not
independently adjusted.

The respiratory passage must be kept clear of any obstruc-
tion with routine measures, such as suctioning, positioning,
and turning, continued to achieve this [36]. Although atelecta-
sis and excessive fluid resuscitation are two major causes of
hypoxemia that often preclude the use of lungs in transplan-
tation, these factors can be corrected [5]. Recently, ithas been
recognized that lung injury and inflammation may occur due
to the use of prolonged mechanical ventilation. It has been
suggested that the strategies for alveolar recruitment to treat
atelectasis should be applied judiciously, with the end inspi-
ratory plateau pressure limited to less than 30 cmH-O [5]. Strat-
egies (e.g., PEEP to maintain oxygen delivery to the organs due
to reduction in atelectasis, avoidance of interstitial fluid over-
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load, and maintenance of oxygen saturations within normal
limits) should be undertaken and normocapnia should be main-
tained [36].

Endocrine Management

Thyroid hormone replacement

Positive effects on the routine administration of thyroid hor-
mones as a part of the brain-dead organ donor management
protocol have not been reported in many studies [65,66]. This
has created considerable debate within the transplant field.
Animal studies have demonstrated that deterioration in car-
diac function could be reversed with Ts; supplementation [67,
68], although no such correlation was found in human studies
[45,66,69].

Although Ts levels decrease in roughly 75% of patients, very
few brain-dead donor patients actually reach significantly low
Ts levels, while free Ts, conversely, seems to be less affected
with only one-third presenting subnormal values [20]. Actual-
ly, abnormal thyroid function values seen after brain death
are more consistent with “sick euthyroid syndrome” rather
than true hypothyroidism [45,66]. Thus, routine replacement
of thyroid hormones is not recommended for all organ donors
[20]. Some guidelines suggest thyroid hormone supplementa-
tion only if impaired cardiac performance is documented de-
spite overall good general management [70,71]. Thyroid hor-
mone supplementation may be safe if over dosing is avoided
[72,73]. Perhaps only patients with true hypothyroidism will
actually benefit from thyroid hormone replacement since not
all brain-dead donors exhibit a total absence of anterior pitu-
itary gland function [12].

Corticosteroids

High doses of corticosteroids may reduce brain death-induced
inflammation and help to modulate immune function, there-
by improving donor organ quality and post-transplant graft
function [12]. Therefore, treating brain-dead donors with cor-
ticosteroids is often recommended [5,74]. The main purpose
of using corticosteroids is not to treat adrenocortical failure,
but rather to attenuate the immune responses and reduce the
catecholamine requirement for maintaining BP [20].

The use of methylprednisolone in brain-dead donors leads
to improved short- and long-term outcomes for most trans-
planted organs [28], along with improved oxygenation, reduc-
tion of extravascular lung water [23], and increased lung yield.
It also reduces inflammation in the liver [75], heart [76], and
kidney (77]. Administration of methylprednisolone to the or-
gan donor reduces inflammation in the kidney after transplan-
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tation [77]; however, there is no evidence of reduction of the
incidence or duration of primary graft failure. Methylprednis-

olone should be administered as soon as possible as its use is
associated with increased organ retrieval [78].

Insulin

Major hormonal alterations caused by brain death may result
in insulin resistance and gluconeogenesis. Moreover, the prac-
tice of administering solutions containing dextrose and the
use of corticosteroids may further worsen glucose homeosta-
sis [12]. Hyperglycemia is closely associated with reduced host
immune responses that result in an increased risk of infection,
worsening of renal function in renal transplant recipients, as
well as osmotic diuresis [20]. A retrospective study on deceased
organ donors showed that higher glucose levels with greater
fluctuating levels were associated with reduced pre-recovery
of renal function [33].

It is generally accepted that uncontrolled hyperglycemia
should be treated and deceased hyperglycemic organ donors
should be treated as other critically ill patients. However, there
still remains considerable debate regarding target glucose lev-
els for intensive insulin therapy in critically ill patients [12].
Hyperglycemic organ donor patients should be treated ac-
cording to the local institutional guidelines used for other crit-
ically ill patients. Routine use of IV fluids containing dextrose
should be avoided [12].

Anti-diuretic hormone

If the patient develops DI, electrolytes should be monitored
frequently and corrected accordingly [20]. If left untreated,
this may result in hypovolemia, hyperosmolality, hypernatre-
mia, hypermagnesemia, hypokalemia, hypophosphatemia,
and hypocalcemia [40]. IV fluids should be given to replace
fluid loss through urine and a balanced salt solution or fluids
with low-sodium content (5% dextrose or 0.45% saline) should
be used to maintain sodium levels between 135 and 145 mEq/L
[36].

Treatment for arginine vasopressor or antidiuretic hormone
deficiency should be considered if hypotension persists despite
adequate volume resuscitation and if one or more of the fol-
lowing criteria are identified in the absence of other causes [12]:
polyuria (urine output >3-4 L/day or 2.5-3.0 ml/kg/hr), nor-
mal or increased serum osmolality, (3) inappropriately diluted
urine (specific gravity <1.005, urine osmolality <200 mOsm/kg
H-0), (4) hypernatremia (Na+ > 145 mmol/L). DI can be treat-
ed by replacement of fluid with adequate crystalloid solutions
and by administration of desmopressin. Vasopressin can also
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be used as an alternative to desmopressin [2,46].

Renal Management

As shown in experimental animal models and historical data-
bases, kidneys are at high risk for developing ischemia because
ofincreased levels of catecholamines at the time of brain death.
Subsequent hypoperfusion is also possible if donor manage-
ment is inadequate and is not appropriately treated [3]. Effec-
tive donor management is associated with good renal graft func-
tion, even if liberal fluid therapy is avoided [2]. Renal manage-
ment should be achieved by appropriate fluid management
and judicial use of vasopressor drugs.

Hematological Management

Anemia

The most likely causes of anemia during donor care manage-
ment are continued blood loss or excessive blood draws per-
formed for laboratory testing, with hemolysis very unlikely to
occur [14]. The target is to maintain the hematocrit (Hct) above
30%. If the Hct drops below 30%, two units of packed red blood
cells (PRBCs) should be transfused rapidly. Hct levels should
be reassessed 1 hour after every PRBC infusion, with repeated
transfusions necessary if Hctlevels remain below 30% [14].

Coagulopathy

Coagulopathy should be treated promptly with management
including the administration of red blood cells, clotting fac-
tors, and platelets [40]. However, the transfusion of blood or
blood products should be given only when necessary [36]. In
certain cases, the onset of severe coagulopathy may necessi-
tate the rapid transfer of the donor from the ICU to the operat-
ing room for organ retrieval [40].

Infectious Disease Protection

The diagnosis of sepsis may be difficult in brain death as ele-
vated leukocyte count and tachycardia are non-specific for in-
fectious processes. Additionally, fever may not be clinically
evident in some patients due to hypothalamic dysfunction
[20]. The principles of antimicrobial therapy are similar to oth-
er critical non-organ donor patients. Antimicrobial therapy
should be given based on the results of gram staining or cul-
tures; empirical therapy can be started if recommended by
the transplant team to treat suspected pathogens causing in-
fection [39]. Nephrotoxic antimicrobials should be avoided if
possible and the use of prophylactic antimicrobials are not
routinely recommended [39]. Preventive measures include
maintaining pulmonary hygiene with regular tracheal suc-
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tioning and oral care, keeping the head of the bed elevated, as

well as aseptic management of invasive lines or catheters that
should be removed as soon as they are no longer needed [20].

Management of Nutrition

Nutrition should be continued based on standard ICU proto-
cols in patients waiting for consent for organ donation from
family members [79]. Continuing enteral feeding to maintain
adequate nutrition in potential donors may help to provide
beneficial effects on organ functioning [80].

PROPOSAL OF PROTOCOLS FOR ORGAN
DONOR MANAGEMENT

In this review, we have thoroughly mentioned and identified
the physiological effects of irreversible total loss of brain func-
tion in brain death. We have also mentioned the practical as-
pects of brain-death management and the care of potential
organ donors. We have reviewed in detail different guidelines
and protocols used in brain-dead donor management and
found that each transplant center follows their own protocol.
Although there is considerable variation in treatment pro-
tocols for different centers with no authentic guidelines in the
management of potential brain-dead organ donors, herein,
we propose a guideline for consideration. Our proposed treat-
ment protocol, based primarily on the Korea University Anam
Hospital (Seoul, Korea) management protocol for brain-dead
organ donors, has been prepared for centers or countries, such
as Bangladesh, where no management guidelines are current-
ly available. Our proposed guideline (shown below) will help
other centers to prepare their own management protocols for
proper management of potential organ donors. This will in-
crease chances of successful transplantations in the future.

Protocol for the Management of Brain-Dead Organ Donors
Main protocols are summarized in Table 3. The oxygen chal-
lenge test is a major criterion for lung donor selection. The ra-
tio of PaO,/FiO; is recorded to determine the predictive vari-
ables of the donor lung PaO/FiO: ratio [81]. Good oxygenation
is considered a good indicator for determining the functional
quality of the lung [82]. During the oxygen test, lung compli-
ance is tested under direct vision by disconnecting the endo-
tracheal tube from the ventilator; if the lungs remain inflated
or only slowly collapse, this indicates interstitial fluid accumu-
lation, pneumonia, or small airway obstructive disease (em-
physema), or major airway plugging. After removing all atel-
ectatic zones by squeezing, the lungs will gently reinflate. A
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blood gas sample is then drawn from the left and right pulmo-
nary veins to reassess the oxygenation capacity of both lungs
separately [82].

Although most studies demonstrate that the results of the
oxygen challenge test predict the outcome of lung transplan-
tations, in other studies, itis considered a categorical variable.
Some studies suggest different cutoff points for the oxygen
challenge test [81]. For example, based on the international
criteria for lung donation, an oxygen challenge test with a re-
sult <400 mmHg is usually considered ideal and a result <200
mmHg as not acceptable [81]. It is recommended that the do-
nor PaO: should be <300 mmHg. If the result of the donor ox-
ygen test is <300 mmHg after transplantation, pulmonary
function may have deteriorated [83]. Donors with suboptimal
oxygen challenge test results should not be excluded immedi-

Table 3. Protocols for the management of brain-dead organ donors
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ately, however. Instead, more aggressive donor management
strategies should be undertaken to decrease the percentage of
unusable donor lungs and to maximize transplantation op-
portunities [81].

Medication protocols for brain-dead organ donors are sum-
marized in Table 4.

CONCLUSIONS

As brain stem death leads to an expected pattern of complex
multiple organ failure, appropriate management and adequate
care of the potential organ donor before and after brain death
can increase the number and quality of donor organs [36].
The management of a brain-dead organ donor is very chal-
lenging. To achieve this goal, adequate fluid resuscitation, in-

Category

Recommendation

General management Central line insertion and monitoring
Arterial line insertion and monitoring
Nasogastric tube insertion

Foley's catheter insertion

Care lines, intubation tube, Foley's catheter; consider changing when necessary
Maintain the head of the bed at 30°-40° elevation

Continue side-to-side body positioning

Warming blankets to maintain body temperature around 36.5°C

Maintain pneumatic compression device for preventing deep vein thrombosis

Eye protection

Frequent airway suctioning

Ulcer prophylaxis

Broad spectrum antibiotics
Monitoring Vital signs check every 1 hour

Urine output check every 1 hour

Arterial blood pressure with continuous monitoring

ABG analysis every 6 hours

Body temperature check every 1 hour
Therapeutic target Mean arterial pressure: >65 mmHg
Hemoglobin: >10 g/dI
Sodium: <160 mmol/L

Potassium: 3.5-5 mmol/L

Central venous or mixed venous oxygen saturation: >70%

Sp0;: >92%

Arterial blood gases within the normal range (with the exception of permissive hypercapnia)

Lactate: <3 mmol/L

PCO:: 35-45 mmHg

Blood sugar: 140-180 mg/d|
Hourly urine output: 100-300 ml
Central body temperature: >36.0°C
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Table 3. Continued

Category

Recommendation

Investigations-lab

Investigation-imaging

Routine complete blood count, serum electrolyte panel including total CO;

Glucose

Blood urea nitrogen

Serum creatinine

Total calcium (Ca), ionized Ca, magnesium (Mg), phosphate (P)

Total bilirubin, direct bilirubin

Aspartate aminotransferase, alanine transaminase

Alkaline phosphatase, gamma-glutamyl transpeptidase

Protein, albumin

Amylase, lipase

Total cholesterol, triglyceride, cholesterol (low density lipoprotein and high density lipoprotein)

Uric acid

C-reactive protein, erythrocyte sedimentation rate

Procalcitonin

Creatinine phosphokinase

Creatinine kinase-musclefbrain, troponin |

N-terminal pro B-type natriuretic peptide

Carcinoembryonic antigen, prostate-specific antigen

CA 19-9, CA 125, alpha-fetoprotein

Ta, Ty, thyroid stimulating hormone

aPTT and prothrombin time

Hemoglobin Alc

Typing, antibody

Urine analysis

ABG study

Hepatitis A virus (HAV) antibody testing: HAV Ab IgM, HAV Ab 1gG

Hepatitis B virus antigen and antibody testing: HBcAb, HBcAb IgM (enzyme-linked immunosorbent assay),

HBsAg, HBsAb, HBeAg, HBeAb; HBsAg confirmatory test (reverse transcription polymerase chain reaction)

Hepatitis C virus Ab confirmatory test (RT-PCR)

Human immunodeficiency virus testing: HIV Ag and Ab combination (screening)screening test

Cytomegalovirus (CMV) antibody test: CMV IgM, CMV 1gG

Epstein-Barr virus antibody (EBV) test: EBV EA DR IgG, EBV EA DR IgM

Venereal disease research laboratory test: if positive then, treponema pallidum latex agglutination test or treponema
pallidum hemagglutination assay HLA A DNA, HLA B DNA, HLA DR DNA, HLA DQ DNA

HLA crossmatch B test

Culture and sensitivity (urine), gram stain (urine)

Culture and sensitivity (sputum), Gram stain (sputum)

Culture and sensitivity (blood), aerobic

Culture and sensitivity (blood), anaerobic

24-Hour urine: glucose, K, Cl, Ca, total, urea nitrogen, creatinine, uric acid, protein

Microalbumin

Chest X-ray posteroanterior view

Hepatobiliary and kidney ultrasonogram

Abdomen and pelvis CT scan (non-contrast enhanced)

Brain CT scan (non-contrast enhanced)

ABG: arterial blood gas; Sp0:: peripheral arterial oxygen saturation; PCO: partial pressure of carbon dioxide; CA: carbohydrate antigen; Ta: triiodothy-
ronine; Ts: thyroxine; aPTT: activated partial thromboplastin time; Ab: antibody; Ig: immunoglobulin; HBc: hepatitis B core; HBs: hepatitis B surface; Ag:
antigen; HBe: hepatitis B virus e antigen; RT-PCR: reverse transcription polymerase chain reaction; HIV: human immunodeficiency virus; CMV: cytp-
megalovirus; EBV: Ebstein-Barr virus; EA: early antigen; DR: diffuse and restricted; HLA: human leukocyte antigen; CT: computed tomography.
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Table 4. Medication protocols for brain-dead organ donors

Category Recommendation
Cardiovascular
Hypertension Short acting anti-hypertensive drugs can be used.
Hypotension Restore circulatory volume and use vasoactive agents.
Fluids Balanced crystalloid solution should be used.
Avoid synthetic starch solutions.
Avoid excess volume.
Vasopressors Norepinephrine 20 mg in 5% dextrose water 500 ml
Transfusion Consider need for blood products, platelets, or filters coagulopathy should be corrected if there is active bleeding.
Electrolyte
Sodium (Na) Na >180 mmol/L: 0.45% saline 300 ml/hr or 5% DW 300 ml/hr IV
Na > 160 mmol/L: 0.45% saline 200 ml/hr or 5% DW 200 ml/hr IV
Na >140 mmol/L: 0.45% saline 200 mi/hr or 5% DW 200 ml/hr IV
Na <140 mmol/L: ballanced crystalloid and total parenteral nutrition
Potassium (K) K 3.5-4.5 mmol/L (target)
Endocrine
Hyperglycemia R1'100 IU in 0.9% saline 100 ml mix
Initial starting dose
BST 200-300 mg/dl —RI 1 Ufhr
BST 300-400 mg/dl —RI 2 U/hr
BST >400 mg/dl —RI 3 U/hr
Maintenance dose
BST 200-300 mg/dl —add Rl 1U/hr
BST 300-400 mg/dl —add Rl 2 Ufhr
BST 400-500 mg/dl —add RI 3 Ufhr
BST 100-200 mg/d| — continue and maintain the dose
BST 80-100 mg/dl — reduce Rl 1 U/hr
Hypoglycemia BST 50-80 mg/d| — 50% DW 10 ml IV infusion and notify
BST < 50 mg/dl — 50% DW 20 ml IV infusion firstand then notify
Steroid replacement Methylprednisolone 200 mg in 0.9% saline 100 ml IV, infusion rate 4 ml/hr
Diabetes insipidus control Vasopressin 20 U in 5% DW 500 ml mix
HUO >300 ml: IV infusion rate 3 mi/hr
HUO 100-200 ml: keep the dose and maintain with 0.5-1 ml/hr and HUO monitoring
Thyroid supply Ideal is to check T, Ts first but in this context we should start with levothyroxine 150 g daily
Others
Mucolytic agents IV mucolytics (N-acetylcysteine) 300 mg every 8 hours
Anti-ulcer agents IV proton pump inhibitor or IV H2 blocker
Antimicrobials Fever (-): 3rd generation cephalosporin

Fever (+): empiric antibiotics as below then consult with infectious disease specialist
Vancomycin 1 g every 12 hours+piperacillin/tazobactam 4.5 g every 8 hours or

Vancomyein 1 g every 12 hours+meropenem 1 g every 8 hours

DW: dextrose water; Rl: regular human insulin; BST: blood sugar test; HUO: hourly urine output; IV: intravenous.

tense vasoactive medication, immunosuppressive therapy,
and sufficient hemodynamic, and physiological monitoring
are required [28]. The current protocols are based on expert
opinions, and mostly recommend extended hemodynamic
monitoring, early-differentiated volume, and vasopressor or
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catecholamine therapy [13]. The protocol we have proposed
and provided in the checklist may help intensivists manage
brain-dead organ donors to promote successful organ and tis-
sue donations.
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META®DPAZTIKOZ 2XOAIAZMOZ

H SlayAwoolk petadpaocn amotehel, cOpdwva pe tn Sldkplon tou Jakobson (omwg
avadépetal oto Mpappevidng, 2015: 19), pia ek TwV TPLWV SLOPOPETIKWY KATNYOPLWY
petadpaong (evboyAwooikr), SlayAwoolkr), SLAcNUEWWTIKA) KAl QVILTPOOWTEVEL WG EVvola
To £l60¢ ekeivo TNC UeTadpaOTIKAG SpACNG TIOU ATOCKOMEL OTNV «EPUNVELA YAWOOLKWY
onueiwv plag yAwooag adetnpiog péow pag GAANG yAwooag umodoxng». Xe aUTA TNV
guplTEPN Katnyopio evtdooovtal Kal oL €lSIKEG HETAPPACEL KEUEVWY  TIOU
npaypoatevovtal Bépota e€elSIKEUUEVWY TOPEWY Kal ameuBuvovtal Kuplwg os l6NUOVEG,
OTWG N PeTAdpacon anoondopatog tou dpBpou «Medical Management of Brain-Dead Organ
Donors» Tou KARBNKA Vol EKMOVACW Kal KOTOTLV VoL OXOALAOW OTO TAALCLO TNG MopoUoag
Mtuxlokng Epyaociag. Mpokettal yla tatpikn, cVpdwva pe tov Gouadec (Onwe avadépetatl
oto Mpappevidng 2015: 20), petadpacn AMOCTACUATOG EVOC APOPOU TIOU £XEL WE KUPLO
Bépa TIC PuoloAOYLKEC HETABOAEC TOU udloTavtal Ta CUCTAUOTO TOU avOpwrvou
OpPYyaVIOUOU O TEPUTTWOELS gyKeDOAKOU BOavatou, aAAd Kal TOUC TPOMOUG LATPLKAG
OVTIUETWITLONG TETOLWV KOTOOTACEWV HE QMWTEPO OTOXO TNV EMITUXN HETAUOOXEUON
opyavwv.

JUpdwva pe tov Hans J. Vermeer (6nwc avadépetatl oto Nord, 2014: 69), Bgpého kabe
petadpaotikng Stadikaociag amotelel N Oswpia Tou IKomoU, adou To TEAIKO HETOPPAOTIKO
QTOTEAEOHA KPIVETOL TIAVTOTE IE KPLTNPLO TOV ETILOLWKOUEVO OTOXO, TO IKOTO Tou TiBetal
Kol teivel va ekmAnpwvetal oamd To petadpdlov umokeipevo. Onwg emetnyel, kdbe
petadpaotik Sdadikaocia odelhel va KATOARYEL OTNV TAPAYWYr EVOC HETAPPACUATOG
LKavoU va AEITOUPYEL EMOPKWG OF LA CUYKEKPLUEVN TiepioTtacn (Omwg avadEpetal oTo
Nord, 2014: 74), kATt ou Kplvetal og peyalo Babuo amod tig petodppactikec odnyieg, ano
TI§ omoieg, oUpdwva pe tn Nord (2014: 139), amoppEouv OAEG oL XproLEeG TAnpodopieg Tou
adopouV TNV KELWEVIKA ALTOUPYLA, TOV TOPAANTITN TOU HETOPPACIATOG, TO XWPO KAl XpOVo
npocAnyPnc tou, to pEco PETAdOONG KoL TO KivnTpo TG petadpaotikng Stadilkaolag. e
OPKETEC TIEPUTTWOELG BERaLa, OTWE KOL OTN CUYKEKPLUEVN, TO (O6L0 TO Kelpevo adetnplog
Aewtoupyel wg Ny KateuBuvtiplwy yla tn petadpactiky Stadikacia odnylwyv, adou to
£(60¢ Kal To MEPLEXOPEVO TOU UMopolV, £we éva Babud, va Asttoupyrnoouv we muida yla
TOV HeTOPPAOTH 08NYWVTAC OTNV EMITEVEN TOU EMISLWKOUEVOU IKOTIOU.

OL Reiss kat Vermeer (6nwg avadépetal oto Nord, 2014: 89) kdvouv AGyo Kal yla TN
Aewtoupyikn Looduvapia PETaty Twv SU0 KELWEVWY, TTOU TPOUTOBETEL TN dlatripnon Tng
ETIKOLVWVLAKNG AsLToupyiag katd tn petadpaotikn Stadikaoia. Mapdho mou Sev pmopsel va
BewpnBel dedopévn, wg €vvola ou xoapaktnpilel onoladnmnote petadpaotikn dtadikaoia,
OTN OUYKEKPLUEVN TepimTwon tnpnbnke, onwg oplldtav £Upeca ano 1o (6lo To Keipevo
adetnpiog. EhOoovV MPOKELTAL VIO €Va KEILEVO LATPLKO, TIOU €XEL cUVTAXOEL Ao L6 OVES
KoL €XEL SNOOCLEVTEL O€ EMLOTNLOVIKO TEPLOSIKO, KabBiotatal cadEg, OTL oTOX0G Tou elval
KUPLWG VO EVNEPWOEL TO OVAYVWOTLKO KOLWVO yla £VOl EMLOTNUOVIKO B€pa, n KoTavonon Tou
orolou TpolToBETEL TO OvdAoyo yvwotikd umoPabpo. Amd tnv iSta ™ Bespoatikh Tou
TIPOKUTITEL ETIOMEVWC OTL KOl TO avtiotowxo Keipevo umodoxng Ba ameuBivetal oe
OUYKEKPLUEVO EAANVOGWVO avayvwoTikd Kowo kot mbavotata Ba umnpetel tnv dla
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KELWEVIKA Agttoupyia. Me Baon ta mapandavw, n LeTAdpacn HoU €lval OUOLOAELITOUPYLKNA
(Nord, 2014: 119) pe ta Keipeva adetnpiag kot UoSoXNG VoL UTINPETOUV TNV avadoplki
Aeltoupyia, cUpPwWvVa e To povtEAo Katnyoplomoinong tng Nord (KeAavdplag, 2016: 144).

Edboov to Keipevo adetnplag Asttoupyel WG MmNy ONUOVILKWV ylo TN HETADPAOTIKN
Sladikaoia otolyeiwy, N AemTopeEPNG avAAUGT Tou Kol n e€aywyn xpnoliwv mAnpodopLwv
MEOW QUTAG KpLveTal e€alpeTIKA XpAOLUN. 2To mAaiolo Tng mapouoag MNrtuyxlakng Epyaocioc,
enéleta va PAoLOTW OTO MPOCAVATOALOUEVO OTh HETADPACT LOVIEAO KELUEVLKNG OVAAUGCNG
™¢ Nord (omwg avadeépetal oto Kapavtlain, 2007: 12), e 0KOTO TV MARPN KAtavonon Tou
KELUEVOU adetnplog Kol TNV KATNYoploToinon Kol QVILUETWIILON TWV UETADPOOTLKWY
TPOBANUATWY. ITO CUYKEKPLUEVO LOVTEAO YIVETAL SLAKPLON OVAUECSO OE EEWKELUEVIKOUG Kall
€VOOKELUEVLKOUC TIPAYOVTEG AVAAUONG, LECW TWV OMOlwV TPOKUTITEL N oKlaypddnorn Twv
BaolkwV YOPOKTNPLOTLKWY TOU KELWEVOU. ZEKWVWVTOC e TNV TPWTN Katnyopia mapayoviwy,
odelhel va yivel avadopd oTov TIOUNO Kal ETLSLWKOUEVO GEKTN TOU KELEVOU adetnplag,
OTO HEOO Kal Xpovo S1adoaorg Tou, OTwE Kal oTo Kivntpo mou odrynos otn cuyypadn tou.
Elval cadég, otL éva Tétolou eidoug keipevo &g Ba pumopoloe mapd va €xel cuvtayxBel amno
£l6UoVeC, oL omoiol AOyw TWV YWWOEWV Kol TNG eUTELplog Toug Bplokovtal otn B€on va
gvnuUEpWVOUY, Tipoteivovtag mapdAAnAa eldika oxedlaopéva MPWTOKoAAa Beparmeiog Kal
OTOOKOTIWVTOC OTNV TPO0S0 TOU £MLOTNHOVIKOU autol Topéa. Mpokettal yla toug A.S.M.
Tanim Anwar kat Jae-myeong Lee, ol omtoiol poépyovtal and 1o «Turnpa Nedppoloyiag tou
MNaveniotnulakol Noookopeiou tng Ntdako» kal to «Tunua Ofelag Xelpoupyikng Opovridag
tou Navenotnuiakol Nocokopeiou Avap tng 2eoUA» avtiotolya. Katomiv cuvepyaoiag Kot
OUYKEPAOHOU TWV YVWOEWV, TNG EUMELPlAC Kal Twv anmoPewv Toug mPoéBnoav otnv amno
KowvoU ouvtagn Kkal dnuocicucn tTou APBPOU OTO NAEKTPOVIKO ETLOTNUOVIKO TEPLOSIKO
«Acute and Critical Care», tov ®eBpudplo tou 2019. A6 TO YVWOTIKO KO EMAYYEALATIKO
uTtoBabpo twv cuyypadLwy, KOOWG Kal TO ETMLOTNUOVIKO TEPLOSIKO OTO OMOIL0 E€YLVE N
dnuooieuon, pmopel va cupmepAvel Kavelg OTL eruSlwKOpeVoL OEKTeG elval miBavotata
ETULOTNMOVLKA KOTOPTIOHEVA LEAN TNG OVAYVWOTLKAG KOWOTNTAG.

EKTOC OpwG omd TOUG €eCWKELUEVIKOUG TOPAYOVIEG, TIOAU oOnuovIkol eival kat ot
€VOOKELUEVIKOL, TIOU TIPOKUTITOUV OTTOKAELOTIKA HEOW TNG QVAYVWONG TOU KELMEVOU.
Kevtpikd B€épa tou eival n KoatdAAnAn atpikr Slaxeiplon SuvnTikwv S0Twv opyavwy,
Sloyeyvwopévwy Ue eykedoAkd Bavato, pe okomd T Satipnon NG PUOLOAOYLKNAG
KOTAOTAONG OUCTNMATWY TOU OPYOQVIOMOU KOL CUVEMWG TNV €mtuxn odaipeon Kot
UETAUOOXEUON 000 TO SUVOTOV MEPLOCOTEPWY 0PYAvVWY. To TIPOG HETAPPAC ATMOOTIACUO
mepAapBAVEL EKTOC Ao TNV loaywyr], U0 amod TIC TPELG VONUOTIKEG EVOTNTEG TOU ApBpou
KOl OUYKEKPLUEVO TNV TipwTn ME titho «Pathophysiological changes in irreversible loss of
brain function» kot pépog tng &eltepng Me titho «Practical aspects of organ donor
management». K&Be plo amd oUTEG TMEPLEXEL EMLUEPOUC UTIOEVOTNTEC HE OVTLOTOLYOUG
tithouc.

ATO TO OUVSUAOUO TWV TAPATIAVW MANPODOPLWY TIPOKUTITOUV OL KELUEVIKEG AELTOUPYIEG
TIOU UTTNPETEL TO Kelpevo adetnplag, oL omoieg amote oV KpLTAPLO EVTAENG TOU OE KELLEVLKO
TUTo Kal £i60¢. TUpdwva pe tn Reiss (dnwe avadépetal oto Nord, 2014: 91) kot To SUTAS
TPOTIO KATNYOPLOTIOLNGNG TIOU TIPOTELVEL, TA KE(PEVA EVTAOOOVTOL OE KELUEVIKOUG TUTIOUG
(mAnpodoplakd, ekdpaOTIKA, TPOTPEMTIKA) KOl KELUEVIKA €L0n N KELUEVIKEG TIOLKIALEG.
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MNpwtioTw¢ wotdco, €ival onUAvTKO va yivel avadopd OTIG KELUEVIKEC TOU AElTOUpYLEG.
AKOAOUBWVTAG TO HOVTEAO TWV TECCAPWY AELTOUPYLWV (avadoplkr), ekPPAOTIKY, KANTLKN,
datkny) Tng Nord (omwg avadépetal oto Kehavéplag, 2016: 144), SLamoTWVEL KOVELG OTL
KELWEVIKN Aettoupyla Tou Kkelpévou adetnpiag gival n avadopikr. Ocov adopd oTo TPOG
UETADPOON AMOOTIOCMUA, QUTO QTIOCKOTIEL OTNV EVNUEPWON TOU AVOYVWOTIKOU KowoU yla
TIC OUVETELEG TOU eykedaAkol Bavatou oe duvntikoUg §OTEC opyavwy Kot tapaAAnia otnv
kaBobrynon Twv opddwy evtatikng ppovtidag wg mpog tn Slaxeiplon Kat Tn GapUAKEUTIKA
oywyn mou odeilel va xopnyeital oe kdBe mepimtwon. ZUVEMWG, OTO TAQICLO TNG
avadoplkng Aettoupyiag, dalvetal OTL To Keipevo unnpetel adevog tnv mAnpodopLlakn Kot
adetépou TNV KoteuBuvtpla KelWevikn Asttoupyla. Q¢ ek touTou, 6e Umopel mapd vo
evtayxBel otnv katnyopia tTwv TMANPOPOPLAKWY, WE TPOG TOV KELUEVIKO TUTIO, KELUEVWV.
Tautoxpova, TPOKELTAL YLa EVa ELSIKO, LATPLKO WG TIPOG TO KELUEVIKO Tou €(60¢, apbpo, KaTL
Tou eTPePalWVETAL A0 TA EMLUEPOUC XOPOKTNPLOTLKA TOU.

To kelpevo Oopeltal amd OUVTOKTIKA ONAEC KOl VONUATIKA oodelc TPOTACELC e
TPLTOMPOOWNN TEeplypadn Kal eviote prAUOTA KOl OVIWVUHIEC MPWTOU TMpoowrnou. Ocov
adopd ot KUPLOTEPA YAWOOLKA XOPOKTNPLOTIKA TOU, OPKETOL £lval oL OpoL, Tou, OMWG
avadépouv kat ot Maplavol kat KeAavdplog oto «TexVIKEG Kal ALSaKTIKA TG Metadpaong
EWSikwv Kelpévwvy (1999), éxouv petadepbel amd tnv Kowrn yAwooo otnv €eL8IKN
Slatnpwvtag tn onuaocio toug (storm- katawyida/OUsAAa) 1 omoktwvtag SlodopsTikn,
avdloyo BEPBalo kal pe to medio oto omoio xpnowpornotovvtat (solution—6tdAvpa/Avon,
tissue-lotog/xaptopavinAo). EmumAéov, To Keipevo eival mAololwo o Sdveloug amd tnv
EAANvIKN (organ, metabolism) kat tn Aatwikn (medulla obloganta) 6poug, aA\d kot ToAAoUG
ouumAokoug, e€ite povoAektikoUg (hydrocephalus), elte moAuAektikoUg (neurogenic
pulmonary edema) (Kepapidag, 2015). Eva akOUn ONUAVIIKO XOPAKTNPLOTIKO TOou gival ot
ouvtopoypadnuévee Aé€elg. OAa Ta MOPATAVW CUUTTANPWVOVTAL OO aPLOUNTIKA Kot
OTATIOTIKA oTolyela mou Tpoodidouv eykupotnta ot TAnpodopleg, MapATMOUNEG o€
LotooeAideg mou Sivouv TNV gukalpla yla mepetaipw mAnpodopnon, aAld Kot Tivakeg mou
AettoupyoUV eme€nynUATIKA KOL OTOTEAOUV ONOVTLKH Tty TTAnpodopLwv.

Oplopéva amd Ta TAPANAVW XOPOKTNPLOTIKA TOU Kewévou adetnplag Snuioupyolv
peTadpaotikd mpoPAnpata mou xpnlouv emiluong PEOW KATAAANAWY HETADPACTIKWY
OTPATNYLKWY KoL SLlaKPIvOVTOL O OUYKEKPLUEVEC KOTNnyopieg. JUpdwva pe TNV
katnyoplomoinon tng Nord (6mwg avadépetal oto KeAavdplag, 2016: 141) mpoKeLtal yla Ta
TIPOAYLLOTOAOYIKA, SLOTTOALTIOUIKA, SLAYAWOOLKA KOl KELUEVOISLOMOPdLKA. ZEKIVWVTAC OO
NV gUPUTEPN, OTN CUYKEKPLUEVN TIEPIMTWON, KATNYopila Twv SLayAwooLlKwy PoBAnudTwyY,
elvat onuavtiko va avadepBel, OTL TOAAEG ATAV OL TIEPUTTWOELG AYYALKWY OpwV OTO KElPEVO
adetnploag, yla toug omoioucg péow avalATnong oe EVTUTIA Kal NAEKTPOVIKA A€k, BACELG
opoloylog Kal TapdAANAa Keipevo evtomiotnkay MePLOOOTEPEG amd pia amodOoelg, mou
CUMTEPANPONKOY O0TO YAWOOAPL, PE TPWTN TIAVTA AUuTh TNG €mAoyng pou (Jammal onwg
avadépetal oto QAwpou: 3). 2o MAALoLo TNG MOAAATANG arodoong mou xapaktnpilel Tnv
el8IKA-LaTpLlk opoloyio (Kepapidag, 2015: 107) kot omotédecs TPOBAnUA Katd TN
petadpaotikn dtadikaotia, Slakpivovral SUo empépoug untokatnyopieg. H mpwtn adopd ot
TEPUMTWOELS TOAOMAWY amodooswy, Omou n emhoyn piag €€ auvtwv KpiBnke amod t
ouxvotnTa xpnong o mapdAnAa Keipevo | omd mMpoowrikn emloyn, evw n dgltepn oe
anoddoelg mou epdavilovial os SLaPopeTKA KELUEVIKA TteplBaAlovTa, KATL mTou odelAeTal
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otn &Ldkplon tN¢ opoAoyiag LETOED TWV EMLOTNUOVIKWY TIESIWV N O AUTH HETAEY KOLVNG Kal
£161KNC YAWOOOC. XOpOKTNPLOTIKA Ttapadelyata TS mpwtng Katnyopiag anoteAouv oL 6pot
«perfusion» kot «storm». Tov MPpWTo enéAe€a va amodwow OTO HETAPPACHO WS «SLaxuon»
KOL OXL «opdTwon» kot tov SeUtepo w¢ «katatyida» avil «BueA a», AapBdavovtag Kupiwg
umoyn T ouxvotnta xprnong oe mopdAAnAa keipeva tng EAANVIKNAG Kol TO EMISLWKOUEVO
Udo¢ Tou peTadPAOUATOC. AVTIOTOLYEC TEPUTTWOELC £lval KOl QUTEC TwWV EMBETWV
«intracranial» kat «capillary» mou amodidovral cuxvotepa o€ TETOLOU £(60UC EMIOTNUOVIKA
Kelpeva wg «evOOKPAVLOG» OVTL «EVEOKPOVLAKOGY KAL «TPLXOELONG» avTi «TPLXOELSIKOGY.

AMO TNV OGAAN TAEUPA, XAPAKTNPLOTIKEG €ilval KAl Ol TEPUITWOELC KN TOUTOONUWV
TOAQIMAWY AMOSO0EWY TIOU €VTACOoOVIaL 0t SLadopeTikd ouykeipeva. O 6pog «beat»
propel va anodobel wg «maApog» kat «Slakpdtnuoy. Katd t petadpaotikn Stadikacio
enéleta TNV MPpWTN anodoon, epOcoV eVIOG TOU KELWWEVOU YiveTal AOYyoG yla Tov KapdLako
TOAUO, evw N OeUTEPN XPNOLLOTOLETAL KUPLWG O KE(HEVO OXETIKA HE NXO, MNXOVLKEG
TOAOVTWOELG KOL KOpOTO. AVTIOTOL(EC TEPUTTWOELS €£lval QUTEC TWV  CUUTTAOKWV
TIOAUAEKTIKWY OpwV LE o' OCUVOETLKO TOUG TO 0UOLAOTIKO «volume» («volume deficiency»,
«volume expansion», «volume loading»), To omolo Ba pumopovoe va avadépetal eite otov
«OYKO ULYPWV», €lTE OTOV «OYKO aipatog». Me Baon Tto ouykeipevo, katéAnéa oto
CUUMEPAOHO OTL 0T AVTIOTOLYO ONUEL TOU MPWTOTUTIOU KELWWEVOU Yivetal AOyog yla TV
OVETIAPKELO OYKOU UYPWV», TN «XOPNYNON UYPWV» KoL LECW QUTAG TNV «OVATIANPWON TOU
evé(o)ayyelakol Oykou». ‘Evo 0KOUN XOPOKTNPLOTLKO TAPASELYUO OPOU HE TIOAAATTAEG Un
Tautoonueg anodooelg otnv EAANVLIKN, amotelel auto tou «central compartment», to onoio
XPNOLOTIOLE(TAL TOCO OTNV KOLvr], 600 KoL oTnV £L6LIKN YAWooa Kol armodideTal wG «KEVTPO»,
KKEVTPLKO SLOUEPLOUOY, KKEVTPLKOG OANAUOG», «KEVTPLKO THUAMAY.. STO TIPWTOTUTO KEIPEVO
0 0pog evtdoostal otnv potacn «The blood is shifted from the periphery to the central
compartment, causing an increase in both pulmonary blood volume and pulmonary artery
pressure», Tnv omola amoddoioa va anodwow w¢ «To aipa HeTADEPETAL ATO TNV
TiEPLPEPELA OTO KEVTPO TIPOKOAWVTAC alEnon TOU TIVEUHOVIKOU OYKOU aipotog, Kabwg Kat
TNG TIVEULLOVLKING apTNPLAKNG Tiieong». AeSoUEVOU OTL EVTOC TNG MEPLOSOU avtutapaBaAAeTal
N nepldEPELA E TO KEVTPO TOU KUKAOPOPLIKOU OUOTAUATOG, Bewpnoa OTL N CUYKEKPLUEVN
anodoaon Atav N KOATAANAN yo tnv opbn kal cadr petadopd tou vonuatog. Agilel eniong
va avadepBel, 0t apkeTtol MOAUAeKTIKOL OpOL TOU KELPEVOU TIEpAABAVOUV WG Eval €K TWV
OUVBETIKWV TOUC TO OUGCLOOTIKO «injury» to omoio amodidetal petafl dAwv wg «BAABN»
KOL «KAKWOoN». AVIUTPOCWIEVUTIKO TtapAdelypa amotelel o 6pog «acute myocardial injury»
Tov omoio amoddcoioa KATOMV €peuvag va amodwow we «ofela puokapdiakr BAABN»,
edbdoov 0 6poc «kakwon» Oa mapénepne MBAVOTATA OE TPAUMOTIONO TOU KApSLakoU HUOC,
KATL oTo omoio 6ev avadepotav To ouykeipevo (Acute myocardial injury occurring around
the time of brain death has been identified in both animal and human studies [2]). Ma tov
i6lo Aoyo emélefa va anmodwow toug 6poug «brain/ cerebral injury» w¢ «eykedolikn
BAABN» Kkat Oyt «kpavioeykepallkry Kakwon», Sedopévou OtL n Seltepn amddoon £xel
SLOPOPETIKO  EVVOLOAOYLKO TIEPLEXOMEVO avOPEPOMEVN KUPLWG O TpoaUpATA TIOU
TIPOKUTITOUV amo £EWTEPLIKOUC TTAPAYOVTEC Kol CUVETAyovtal evoexopévwe BAAPec otnv
TLEPLOXI TOU gyKeDAAOU.

MoAAG elval, énwe mpoavadEpOnke, Kal ta dusoca ddvela Tooo amod tnv EAANvViKA, 6060 Kal
amd T AQTWIKA TIou €xouv ULoBeTnBel Kal XpNoLomoloUvVTaL KATA KOpov otnv AyyAlkn
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€161k opohoyia (Wang, 2017: 2). Mepika and autd tng EAANVIKAC oto Keipevo eival ta
«hydrocephalus», «somatic», «ischemia», «periphery», «trauma», OpolL Twv omoilwv n
petddpoon mpo¢ ta EAANVIKA w¢ avTldavela («CWHATIKOC», «loxalpio», «meplpépsiay,
«Tpavpa») dev mpotévnoe WOlaitepn SuokoAia. Ooov adopd ota dpeca SAvela omo tnv
Aatwvikrp  («medulla  obloganta», «anterior», «posterior»), oautd evtaxbnkoav oto
UETADPAOUA HE TIG OULYELG EAANVLIKEG KAL TIAYLWUEVEG ATIOSOCELG TOUG («TTIPOUNRKNG LUEAOGY,
«TPOoOLog», «omioBLog»). Mia GAANn umokatnyopia davelwv mou amodekvuel tn Sladpaon
METalL TwV YAwoowv adetnplag Kal umodoxng, omoteAel auth Twv  HETADPUOTIKWY
(Kepapidag, 2015: 104). ALOCNUELWTEG TTEPUTTWOELG £lval QUTEC TwV Opwv «afterload» kot
«coagulation cascade» mou amodoOnkav w¢ «UeTadopTio» KAl «KATAPPAKTNG TNENGY
avtiotolya.

ATO TNV MPWTN KLOAAG avayvwon Tou Keldévou adetnplag, dlamiotwoa tnv Umapén
TIOAUAEKTIKWY Opwv, TIou TepAapBavouv kupla ovopata. MpOKeLTal ylo T EMWVUULA
«Cushing reflex», «transcranial Doppler ultrasonography», kat «Lactated Ringer’s solution»,
T(POEPXOUEVO amO OTMOoUdALEC TIPOCWIILKOTNTEG TOU EMIOTNUOVIKOU XWPOU, UETAEY TwV
omoilwv To ylatpod Harvey Cushing, aAAd kal to omoudaio Auvcotplakd Christian Doppler
(Wang, 2017: 3). Autog elvat kot o AOyog yLo ToV Omoilo Ta ovopata SLatnpouvtal we £XouV
KOL Xpnolomololvtal gupéwg Kol otnv EAAnvikA. Kata tn petadpactiky Stadikacio
eméle€a va  Satnprow TG AyyAlKEC ovopooieg, amodidovtag TouG OpPouG WG
«avtavakAaotikd Cushing», «Swakpaviaky Doppler umepnyoypadia» Kol «YAAAKTIKO
Slahupa Ringer», AapBavoviag wg dedopévn tnv £€olKElWON TOU avVAyVWOTIKOU KoLvou.
EKTOC OpwC amo ta mapandavw, evdladépov mapouotalel Kol o TPOmo¢ amodoong otnv
EAANVIKA ovopdtwv TOWKIAwY ouowwyv, Oonwg «dopamine», «esmolol», «dextrose»,
«thyroxine» KA. AeSopéVOU TOU TOYLWHEVOU TPOTIOU eAAnvomolnpévnNg GpwvnNTIKAG
anodoonc tEtolwv 0pwv (Kepauidag, 2015: 110), pia amAn avalntnon o Evtuma AsEIKA Kat
oto Aladiktuo NTav apkety wote va umodexBouv ol avtiotolxeg €AANVIKEC OVOMAGCLES
«VTOTIOLLVN», «EOHOAOAN», S£€TPOTN, Kal «Bupolivn», mou xpnoluomnoinoa.

‘Ocov adopd oToug CUUMAOKOUC OPOUG ToU Kelpévou, autol Slakpivovtal oe SUo gupeieg
UTIOKOTNYOopPLEG. MPAOKELTOL YLO TOUG LOVOAEKTIKOUG KOl TOUG TIOAUAEKTIKOUG, [LE TOUG TPOTIOUG
anodoong toug otnv EAAnvik va dadépouv avdloya HE TNV €KACTOTE TEePIMTWON
(Kepapidag, 2015: 102). Evéelktikd, SU0 0md TOUG HOVOAEKTIKOUG GUUITAOKOUG OPOUC TOU
KELLEVou elval ot «healthcare», «cardiovascular». O Adyog yla Tov omoio eméAefa va
ovadépw ta SUO AUTA XOPOKTNELOTIKA Tapadsiypata adopd amokAELOTIKA th Stodopd
OTOV TPOTO amod00n ¢ ToUG, HE TOV MPWTO va HeTadpaletal Pe TEPLPPAOCTIKO TPOTO WG
«UYELOVOULKN TieplBoAPn» Kal tov OeUTEPO va CUHPOPPWVETOL TPOG T Hopdr Tou
oyyAwoU 6pou Kal vo ormoSiSeTal HOVOAEKTIKA WG «KapSLayyeLokOG». 2TV (6la katnyopia
EVIAOOOVTOL KOL Ol TIOPAYWYEC AEEELC TOU KELMEVOU, TIOMEC UAALOTA QMO T OMOLEC
oxnuoatilovtal pe Tn xprnon npoodupdtwy tng EAAnVikAg («hypothermia», «hypertensiony,
«bradycardia», «metabolism») kat tng Aatwikng («intracranial») (Kehavépiag, 2007: 93).
TéAog, 6oov adopd otn SsUtepn uToKatnyopia, afilel vo onuelwOel OTL HeTafl TwV OpwV
TIoU amodeATLwONKa, apKeTol TEPLElXAV EVWTIKO (-) TU.YX. «triple-therapy», «life-support
measure», «thyroid-stimulating hormone», «ischemia-reperfusion injury» kAm. Ol Téooeplg
Sladopetikol TpoMOL Amddoong Toug we «TPUTAR Bepameio», «UECO UTTOOTAPLENG (WTIKWV
Asttoupyuwv», «Bupeoeldotpdnog opuovn» kot «BAEBn  woxoipiog-emavadidyuonc»

46



QVTUTPOCWIEVUOUV TOUG HNXOVIOMOUC amodoaong TG mMARpoug analoldrg Tou EVWTIKOU, TNG
XPNONG YEVIKAG TITWONG, TNS Snuloupylag ouvBetng AEENG Kot TN SlaTAPNONG TOU EVWTLKOU
(Kepauidag, 2015: 103), mou epappooTNKAV.

Mia adAAn uTtokatnyopia SLaYAWOCIKWY HETADPACTIKWY TTPOoPANUATWY, adopd oTov TPOTOo
anodoong Twv cuvitopoypadnueEvwy Aé€swv (akpwWVOHWY Kol APKTIKOAEEWY). ZEKLVWVTAC,
afilel va yivel avadopd oto akpwvupo «ICP» mou ouvodeUel oTo Keipevo tov Opo
«intracranial pressure» Kol £XeL OXNUOTLOTEL a0 TO OUVOUACUO OPXLKWV KOl HECALWV
VPOUUATWY TWV EMIUEPOUG OUVBETIKWY Tou (Kuzmina, Fominykh, Abrosimova, 2015: 550).
MapoAo mou otnv AyyAlkr n Xxprnon tou eival eupéwg dtadedopévn, péow avalntnong oe
napdAnAa keipeva Slamioctwoa otL gV XpnoLlomnoleital KATolo avtiotolxo otnv EAANVIKN.
To i6lo, onwg daivetal, woxVeL kal ywa To apktikOAe€o «NPE» mou mapepBAaAAeTol
napevOeTikd SimAa otov TANPn Opo «Neurogenic Pulmonary Edema». Eddoov bev
Xpnotomololvtal avtiotolyeg eAANVIKEG Bpaxuypadieg oe mapdAAnAa keipeva, emélefa va
npoPw otn petadpacn Twv opwv w¢ «Evbokpavia mieon» kot «Neupoyevég MVEUOVIKO
Oibnua» Kat tavtdxpova otnv mAnpn amoiowdr twv Bpaxuvypadlwyv toug (KeAdavdplag,
2007: 108).

ATO TNV AAAN MAgupQd, SLadopETIKA NTAV N OTPATNYLKN TTOu akoAouBbnoa ylo Thv anodoon
OPKTIKOAEEWY, OTwG «EEG», «DI» kat «RCTs» Twv 0pwv «electroencephalogram», «diabetes
insipidus» kat «randomized controlled trials», kaBwg cuxvn glvat n xprion Twv avtioToL WV
OPKTIKOAEEWV «HET», «AA» kal «TEA» otnv eAAnvikn BLBAloypadia. I& auTég, OTWC KoL O€
GANEG TEPUMTWOELG, EQAPUOOTNKE N OTPATNYLKA UETAPPACNC TOU OPOU KAl TNG AVTLOTOLXNG
Bpaxuvypadiag (KeAdvdplog, 2007: 107). Téhog, oplopéva akopn mapadsiypata apkolv,
wote va amodeBel n edapuoyr HLAG EMUTAEOV OTPOTNYLKAG TIOU OUVIOTATAL OTN
upetadpacn tou TANPoU¢ Opou Kal otn dlatnpnon tng fevoyAwoong Bpaxuypadiag
(Kehavdplag, 2007: 104). 3Ito mMPWTOTUTIO Kelpevo O Opog «organ procurement
organizations» ouvodeletal amd tn Ppaxuypadioc «OPOs». Katd tn UETADPAOTIKN
Sladkaoia, emélefa va amodwow TwV OPO0 WG «OoPYaviopol mpounbeslag opydavwv»
Swatnpwvtag tnv Eevoylwaoon Bpaxuypadia «OPOs», adol Sev UTIAPXEL KATIOLO avTtioTtolxn
EAANViKN. To 6o akplpwg €ylve KoL oTNV MEPLMTWON TOU Opou «arterial partial pressure of
oxygen» kol tng Bpaxuypadiag «PaO,», n omola paAloTa TMEePLEXEL TN OlEBV YNUKA
ovopaoia tou popiou tou ofuydvou (0,). Ao tnv AAAn MAEUPAQ, UTINPEE OTO KELEVO 0 OPOG
«hypothalamic-pituitary-adrenocortical regulation» mou, oOnwg ¢avnke, anodidetal
ouxvotepa otnv EAANVIKN wg «puBuLon tou YYE afovax. Mpoowrikd, eMEAEEA va eVvTALwW OTO
petadpacpd pou TNV TMARPn oamodoon pe tn Bpaxuypadia YYE, tnv omoia emegnynoa
MaPevOETIKA w¢ «uToBaAdpou-untoduonc-pAolol emvedpLSiwv».

Katd tnv avalitnon 6okipwv opoloylkwv amodocewv, TOAAEC NTAV QUTEG, KupLlwg
CUUITAOKWY TIOAUAEKTIKWY Opwv, TIou 8gv evtortiotnkav outololeg oe Ae€ikd Kol BACELG
opoloylag, pe amotéleopa tnv katoduyr pou otn Stadikacio olvBeong kol mpdtoong
mbavwv anoddoswv. Autn ntav n Sladikacio mou akoAouBnoa yla tov 6po «pulmonary
arterial obstructive pressure», Tov omoio katdmwv oUvBeong emélefa vo AmMoOdwWow wg
«TVEUHOVIK  amodpaktiky  (aptnptakr) mieon», oMdA kol TO  VEOAOYLOUO
«sympathoadrenergic regulation of circulation» pe efalpeTikd TEPLOPLOUEVN, OTIWG
amodeixtnke, xpnon otnv AyyAwr). Av kot To «sympathoadrenergic regulation» €xeL evtayBei
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o€ AA\a ouykeipeva, ¢aivetal OTL oL cuyypadelc TOU TPWTOTUTIOU KELWEVOU ElvalL OO TOUG
Alyoug, av OxL oL pwTOoL, TIOU TO Xpnolpomnoinoav avadepopevol otnv kKukhodopia tou
atparoc. MpOKeLTal EMOPEVWE YLA VEOKOTIN XPrON TOU OPOU HE LN TIOYLWHEVN amodoon otnv
EAANvikn. Edapuodlovtag tov «Avaloyiko Kavovar» tng Ovopatodooiag (omwe avadepetal
oto BaAeovtig, 2004: 7) emixeipnoa vo QVTIUETWIIOW TO OUYKEKPLUEVO UETAPPAOTLKO
TMPOPBANUA  XpNolHOTIOWVTOC TNV amodoon «oupmadntikoadpevepyikry puBULWON  TNG
KukAodoplag», dnuioupywvtag SnAadn €vav avtiotolyo veoAoylopo tng EAANVIKAG Ttou
gumintel, kot tn Aoudoulakakn (2001: 258), otnv katnyopla Twv MEePLPPACEWV TOU
anodidovtal ota EAANVIKA pe epLdPAoELg Kal KaBlotd ediktr tn LeTadopd TOU TARPOUS
VONUATOC TOU OpOoU OTO UETAdPACHAL.

EKTOC OpwE amod toug veoloylopoug, ot omoiol oupdwva pe toug Holz-Manttari kat Nord
(6nwg avadEpetal oto Maplavol, 2007: 6), eumintouv oTnv Katnyopla Twv HETADPAOTIKWY
TPOPANUATWY TTOU GUVSEOVTAL ATIOKAELOTLKA LLE TO Kelpevo adetnplag, kplvetal oTo onueio
auTOo amapaitnto va avadepbel éva tunmoypadiko eviexouévwe AdBog Twv ouyypadEwy, To
ornolo mapakwAlel tnv opbr UeTadOpd TOU VONUOTOG TOU CUYKELUEVOU, Kol Odelle va
SlopBwBel kata tn petadpaotikn Stadikaoia. Mpoketal yia tov 0po «hemodynamic
instability» («Combined hormonal therapy is particularly indicated in patients in which
volume loading and vasoactive medications have not produced hemodynamic instability
[39]»), Tov omolo, AapBavovtag umoyn TV TNy Mou mapatiBetal, aA\d Kot To vOnua tng
TepLodou, anodacioa va anodwow WG KOLLOSUVALLKY oTaBePOTNTOY AVTL «ALLOSUVAULK
ootdBelar, epOoovV AUTOC gival 0 6TOX0C TNG AVATTANPWONG TOU evEayyeLOKOU OYKOU KOl TNG
XopnyoUUEVNG OyyelO8pOOTIKAG oywyns. Mia emumAéov  opoAoylkny  emAoyn  Twv
ouyypadEwv, ou nPoEvnoe MPoBANUATIONO KATA TN HeTadpaoTikh Stadikacia, ATav auth
Tou «vagal motor nucleus», mou omaviwg, ONMwg SlamioTwoo, XPNOLIOMOLE(TAL UE AUTH Th
popdn o€ MapAAANAQ EMOTNUOVIKA KEUEVA, KABWE OTNV TTAELOVOTNTO TWV TIEPUTTWOEWY
ocuvodeletal amd Tov TPoodloplopd «dorsaly («poylaiog»). Mapdho mou miBavotata
BswpnBnke autovonto OTL o eAAAC Opo¢ &ev pmopel mopd vo ovadépetal otov
OUYKEKPLUEVO TIUPAVO TOU TIVEUOVOYOOTPLKOU VEUPOU, TPOCWIKA amoddoioa va ipot
TIEPLOCOTEPO OADNG XPNOLLOTOLWVTAG TNV TANPN OVOUACLA «paxlaiog KnTKOG Tupnvag
TIVEUOVOYQOTPLKOU», TpoG amoduyr omolacdAmMote vonuatikng olyxuong mou Ba
propoloe va mpogevhnoeL N KoTtd AEEN peTadopd Tou OPOU TOU MPWTOTUTIOU KELUEVOU.

TéNog, 6oov adopd OTOUC XPOVIKOUG TPOoCSLopLopoUs («currently») Kol ot QVTWVU ULKA-
pnuatikd mpoocwna («our own clinical experience», «we have proposed») Tou KeLUEVOU
adetnplog, o TPoOMOG petadpaonG TwV OMOlwWvV EPTIMTEL OTNV  Katnyopio Twv
TPOYLOTOAOYIKWV TPOoPANUATwY, adol kabopiletal anod napdyovteg eEwKeLeVIKoUg (Holz-
Manttari kat Nord onwg avadépetal oto Maplavou, 2007: 7), autd amodpdcioa va
petadEpw oto Keipevo UTOS0XNG W TAPOVIIKOUC XPOVIKOUC TPoodloplopouc («otnv
napovoa ¢pAcn») KAl OVIWVUULEG-PHAHOTA o TIPOCWTIOU («SLKI LA KALVLKY EUTELpLA», «TIOU
mpoteivetal and gudc»). Me avtiotolyo tpomo Slaxelplotnka T petadopd Twyv pHovadwv
pétpnong (mmHg, g/L, U/hr, kg, kAm) oto Kkeipevo umodoxng, TMOU EVTAOCOETOL OTNV
KOTnyopla Twv SLATOALTIOULKWY HMETADPACTIKWY TPOBANUATWY. Asdopévng tng epappoyng
Tou AleBvolg Juotnuatog Movadwvy (S.1), Sev xpeldotnke vo mpoPw o KAmoLa allayr Twv
CUUBOAWV Twv povadwv kotd Tn petadpactiky Stadikooia, pe amoTtéAecpa outd va
napatebolyv autolola.
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Exovtag w¢ yvwpova tn Oewpla tou Ikomou yla tn dnuioupyilo evog PeTadpAouaTod
KovoU va petadépel pe ocadrveld Kol SlodpAveld TO VONUATIKO TIEPLEXOLEVO TOU
TPWTOTUTIOU  KELWEVOU TIPOG EVNUEPWON ToU EAANVOGWVOU  avVAYVWOTIKOU KOLwoU,
o8nynobnka otnv epoppoyr TWV MAPATIAVW HETAPPACTIKWY CTPATNYIKWY TIPOC EMIAUCN TwWV
TMPOBANUATWY TIOU TPOKUTITOUV AOYW TWV LSLOLTEPOTNTWY TOU TMOPOUCLAIOUV TA LOTPLKA
kelpeva. Eddoov 0 IkOmOg AsltoUpynoe w¢ YVwHovAG TNG Hetadpaotikng Sladikaotiag
eNNPeAlovTaG TIC HETADPAOTIKEG Hou amodAoelg, Sev UMOPEL TAPA Vo OMOTEAECEL Kal
kputnplo  afloAoynong tng moloTNTOG TOU HeTOdpaoTikoU amoTeAECHATOC. AAWOTE,
ocUudpwva pe tTnv Ammann (2014: 70), auth Kpivetal and tnv anodoxn kat Suvatotnta
aflomoinong Tou amo TOUC OVOYVWOTEC TOU €KAOTOTE TOALTIOMOU-0TOXoU. KataAnyw
ETOUEVWG OTO CUUTEPAOHA, OTL Ue BAon To IKOMO aAAd Kol TG cUMPAcELS TTou SLEmouv
té€tolou €idoug Kkeipeva otnv EAANVIKA, oAokAfpwoa He emtuxio Tn HETOPPAOCTIKA
Stadkaoia kot cuyypadn evOC KELWEVOU OPYAVWHEVOU WE Tipog TN Soun Kal cadols wg
TPOC TO TEPLEXOUEVO UTtEpPaivovTacg KABe petadpaotikr) SuckoAia Kal mpooBETovtag e T
OElpA UOU €va HKPO AlBapdkt otnv mpoomdbela petadopdg otnv EAANVIKA yvwong kat
obnylwv ToU umopel va amodelyBouv €€ALPETIKA XPAOLUEC yla TNV Tipdodo Tou
OUYKEKPLUEVOU ETILOTNUOVIKOU KAGSOU.
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