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1. MpoAoyog

H TTapouoa TITuXIaKn Epyacia TTPAyUaTEUETAI TN JETAPNOOXEUOT TWV CUUTTAYWV
opyavwv Katd tn didpkela tng travonuiag tng COVID-19. Mpdkerrar yia éva
ETTIKAIPO KAl 1DI1AITEPA ONPAVTIKO {ATNUA TTOU ATTACXOAEI €viova TNV 1ATPIKA
KoIvOTNTa Ta TEAeUTaia dUO Xpdvia, KABwWG Ta AToua TTou £Xouv UTTOBANGEI o€
KATTOI0 €i00G PETAPOOXEUONG €VOG CUPTTAYOUG Opydvou atroTeAoUV Opdada
augnuévou KIvOUuvou Adyw Tng MEIWPEVNG avoooaTtravtnor] Toug. MapdAAnAd,
gival onuavTikG va emonuaveei 6t Adyw Tng atrpdopeEVNS TTavonuiag n
METANOOXEUTIKA OpacTnEIOTNTA £XEI MEIWOEI ONUAVTIKA O€ TTAYKOOMIO ETTITTESO.
Emopévwg, otnv TTapouca TITUXIaKn epyaoia Ba akoAouBrioel n ueTdppacn
evog 1aTpIKOU Kelpévou e TiTAo “Solid Organ Transplantation During the COVID-
19 Pandemic” 1Tou €xouv ocuyypdyel ol epeuvnTég Hedong Zhang, Helong Dai,
and Xubiao Xie kal oTnv ouvéxela Ba akoAouBrioel évag OXoAaouog
TTPAYHATOAOYIKAG KAl HETAPPACTIKAG PUOEWG.

Aégeig  kKAeidida: Metaudoyxeuon OCuutTaAywyY opyavwy, AATITNG, 80TNg,
avoooKaTaoTOAr};, COVID-19, SARS-CoV-2, KOpWwVOoIOG, OCUUTITWUATA,
avoooaTTavTnon.



2. MeTtagppaocua

MeTtapoéoyxeuon Zuptraywyv Opydvwy KaTtd Tn AIdpKEIa TNG
Mavdnuiag Tng COVID-19

Hedong Zhang, Helong Dai kai Xubiao Xie

MepiAnyn

A6 10 AekéuBplo Tou 2019, n TpE€xouoa Travdnuia TNG vOOOoU TOU KOPwVOoioU
(COVID-19) €xel eTTnpeAGOEl CNUAVTIKA TNV JETAPOOXEUCN CUUTIAYWY OpYAvVWYV
O€ TTAYKOOMIO ETTITTEDO KAl £XEI ATTOTEAECEI ATTEIAN YIA TNV (W TWV ANTITWV.
TNV TTapoUCa PEAETN, EXOUNE EEETAOEI, CUUTTITUEEI KOl OPYQVWOEI TIG OI0BETIUES
TTANPOPOPIEG TTOU UTTAPXOUV aVOPOpPIKA PE TN vooo Tng COVID-19, woTe va
TTOPEXOUUE OUOTAOEIG OTO UYEIOVOUIKO TTPOCWTTIKO TTOU QAOXOAEITAI PE TOV
TOPéQ TNG METAMOOXEUONG opydvwyv. H €peuva pag yia T1a avagepopeva
TTEPIOTATIKA O€iXVeEl OTI T CUUTITWHATA TWV HETOUOOXEUMEVWY QOBEVWV HE
COVID-19 eivar tTapdépola pe ekeiva Tou yevIKOU TTANBUOuOU, WOTOCO N
ooBapdtnTa Kal ol eKPACEIS TOUG €ival KPIOINOTEPES. MExpl OTIYUNG, O&v
UTTApXOUV EVOEIEEIC OTI 0 KOPWVOIOS TOBAPOU OEEOG AVATTVEUCTIKOU OCUVOPOOU
TUTTOU 2 (SARS-C0V-2) TpoKaAEi Gueca yoviun BAGBN oTa opologooxeUpaTa
VEQPOU, NTTATOG 1 Kapdiag.

AEgeig-kAe1d1d: vooog COVID-19, PETANOOXEUCN OCUPTIAYWY Opydvwy,
OVOOOKOTOOTOAEQG, AOPAAEIQ HETAPOOXEUONG, KAIVIKA XOPAKTNPIOTIKA

Eicaywyn

To AekéuBpio Tou 2019, onuelwdnKe pia cuppory acBevwv HPE TTVEUPOVIa
ayvwoTtng aitiag (1). To maboyovo atmopovwonke eykaipwgs oTig 7 lavouapiou
Tou 2020 kal oAOGKANpPo TO yovidiwua Tou KolvoTroinenke apyotepa oTig 12
lavouapiou, To o1T0I0 TAUTOTTOINCE TO TTABOYOVO WG VEO MEAOG TNG OUABAC TwV
B- kKopwvoiwv (2, 3). Z1ig 11 deBpouapiou Tou 2020, autdg O 1I6G OVOUAOTNKE
WG KOPWVOIdg oofapol 0&E0G avaTTveEUOTIKOU ouvdpopou TUTToUu 2 (SARS-
CoV-2) atd tnv Aiebvry Emitpotr yia v Tagivéunon twv lwv (4). Tnv idia
nuépa, n véoog TTou TTpokaAcital atrd Tov 10 SARS-CoV-2 ovoudoTnKe atrd Tov
Maykdopio Opyaviopo Yyeiag (MOY) wg vooog kopwvoiou (COVID-19) (5). ZTig
11 MapTtiou Tou 2020, o MNOY ekTipnoe 611 n vooog COVID-19 utopei va
XOpakTNpIoTel w¢ TTavdonuia (6), kar amd 1S 17 AtrpiAiou Tou 2020, oxedov



2.074.529 trepiotatikd kar 139.378 Bdavarol €xouv emRERAIWOE TTAYKOOHIWG

().

H eKTTOUTI OTAYOVIQIWY KAl Ol ETTAPES Eival 01 KUPIOI 0doi heTadoong Tou 10U.
H agpoyevn g petddoon gival duvaTtr HOVO O€ CUYKEKPIUEVES TTEPITITWOEIG, OTTWG
oTNV TTEPITITWON TNG EVOOTPAXEIAKNS dIACWAAVWONG, TNG BPOYXOOKOTTNONG KAl
TNG AVOIKTAG avappoenong (8,9). Av kai 0 16¢ SARS-CoV-2 €xel avixveuBei atrd
Ta KOTTpava (10), dev €xel onUeEIWBEl peTadoon PEOW KOTTPAVWY. O YEVIKOG
TTANBUC GG Oev £XEI DNUIOUPYNOEl «TOIXOG AvVOaiag» Kal €ival ETTIPPETTAG OTOV
16 SARS-CoV-2, Aoyw Tng Tpwtoyvwpns eueaviong tou. H péon tepiodog
emwaong 1ng COVID-19 ekmipdral o€ 5,2 pyépeg (didoTnua eutmiotoouvng 95%
[CI], 4.1-7.0) uye 10 95° gkaTooTNUOPIO OTIC 12,5 pépeg. H TiurR Tou Bacikou
apiBpou avatrapaywyng (RO) éxer ektiunBei 611 €ival o1o 2,2 (95% ClI, 1.4-3.9)
(11). MNpétrel va onuelwBei 0TI CUPQWVA PE PIA AVODPOMIKY) MEAETN AvVAPOPIKA
ME 72.314 emBepaiwpéva kpouopata otnv Kiva, ol aCUUTITWHATIKOI 00BEeVEig
ME SARS-CoV-2 avtioTtoixoUuv 010 1,2% Twv TTEPIOTATIKWY Aoipweng (12).
AMNEG PHEAETEG £XOUV KATAANEEI OTI TO TTOOOOTO TWV OCUPTITWHATIKWY A0OEVWV
Kupaivetal atrd 1o 8,6 £wg 10 15,7% (13). ETITTA 0V, oTOoIXEIQ dEiXvOouV OTI Ol
QOUMTWHATIKOI aoBeveig utTropouyv TTiong va petadwoouv Tnv vooo (14,15).

H e€ammAwaon tng vooou COVID-19 éxel TrepIopioel CNPAVTIKA TN dpaoTnpIoTNTA
TNG METAUOOXEUONG OTIC €VONUIKEG TTEPIOXEG, AOyw TOu uwnAou KivOuvou
METAdOONG TNG VOOOU OTOUG OVOCOKATOOTOAPEVOUG aOBEVEIG, TOU KIVOUVOU
METAOOONG OTO UYEIOVOUIKO TTPOCWTIIKO, TNG ETTIOPACNG TWV TAGIOIWTIKWYV
ATTAYOPEUCEWY AVAPOPIKA UE TIG BPACTNPIOTATES TWV OPYAVIOUWY TTPOUABEING
OpPYAVWYV Kal TNG EAAEIYPNG 10TPIKWY TTOPWYV OE OPICPEVES TTEPITITWOEIS. 2 'aUTH
TNV €PEUVA, avadnToUPE Ao@AAEIS TPOTTOUG YIA VO OUVEXIOEI N METAPNOOXEUTIKA
dpacTtnpiéTNTa TToU BpiokeTal uTTé TNV atrelAr) TNG COVID-19 kai e€eTalouue Ta
TPEXOVTA AVAQPEPOPEVA TTEPIOTATIKA PETANOOXEUONG OPYAVWY O€ QOBEVEIG e
COVID-19.

H Merapdoxeuon Opydavwyv Zuveyxifet Me EmimrAéov
Mpo@uAdieig oe Meproxég XapnAou Kivduvou

Avagopd otn Apaoctnpidétnta Tng Metapéoxeuong Kard tn AldpKeia TngG
Mavdnuiag Tng COVID-19

Tov MdpTtio Tou 2020, Ta KEVIpa HETOUOOXEUONG opydvwyv oTtnv louxav
OIEKOWaV €eVTEAWG OAEC TIG XEIPOUPYIKEG ETTEUPACEIS PeTANOOXEUONS. H
QVOOTOAN TWV PETANOOXEUCEWV ATTO CWVTEG OOTEG, OOTEG WETANOOXEUONG
TTAYKPEATOG Kl OOTEC UETAPNOOXEUONG VEQPPOU EEETACTNKE VIO TTPWTN YOpd O€
AAAEG AiyOTEPO TTPOCRERANUEVES TTEPIOXES. QOTOCO, Ol ETTEIYOUTES XEIPOUPYIKES
eMEUPACEIG HETAUOOXEUONG CUVEXIOTNKAV OTO TTEPICOOTEPA KEVTPA (16,17).
2TaTIOTIKG oToIxeia €0ciEav pia dpaoTikh peiwon katd 90,6% kar 51,1% Twv



METAMOOXEUOEWV aTTO  atmoflwoavieg 00T1eg otnv [aAMlia kai omig HIA
QVTIOTOIXQ, ETTNPEACOVTAG KUPIWG TNV HETapOOoxeuon ve@pou (18). O cuvoAikog
apIiBudg 6AwvV Twv PETAPOOXEUOEWV pelwdnke atmo 1ig 100~150 otig 40
MeTapooyxevoelg Tov prva otnv OAAavdia (19). O Koupap kar o AA. éxouv
TIPOTEIVEI Jia oTAdIAKA TTPOCEYYION OTN VEA OPACTNPIOTATA TNG HETAPOOXEUONG
KaTa 1n dIAPKEIQ AUTAS TNG TTPWTOYVWPENGS Kpiong. To KaTd TTO00 PEIWVETAI N
METAPOOXEUTIKA OpaaTnEIOTNTa TTPETTEI VA BacieTal 0TV avoxr Kivouvou, OTo
MEYEBOG TOU 1IKOU QOpPTioU TTOU €£Xel KABE TTEPIOX Kal oTn duvaTtdtnTa TWV
laTpikwyv Tépwv (20). MNevikd, cUPQwva pe Ta TTPOTUTTA PETAdOONG TTOU
opiCovtal amd Tov MOY (21), 61av UTTAPYXOUV OTTOPAdIKA TTEPIOTATIKA KOl
OUPPOEG  TTEPIOTATIKWY ME OAPEIG AVIXVEUOIUEG aAuUCidEG METAdOONG, N
METAPOOYXEUON WTTOPEI va TrpaydaToTtroindei e Tpo@uAdgels. QoTtdoo, OTIg
TEPIOXEG TTOU audvetal n peradoon tng COVID-19 péoca otnv Koivotnta
(MEYAAOG apIBUOG U avIXVEUCIPNWY TTEPITITWOEWYV), TIPOTEIVETAI HIA TTPOCWPIVA
KAIMAKWTA avaoToAR TNG JETAPOOoXEUONS AOyw augnuévou KIvOUVOoU HETABOONG
TNG VOOOU PETAEU TWV A0BEVWY KAl TOU UYEIOVOUIKOU TTPOCWTTIKOU (22).

E¢éTtaon Aotwv Kai YmowR@iwv Anmrtwv Mooyeupartog

Méxpl ofpepa dev €Xel Kataypagei kavéva TTepIOTATIKGO d0Tn pe COVID-109.
MoAovoTi 10 10,4-15% Twv aoBevwv pe COVID-19 éxel avixveuBei ue VOUKAEIKO
0&U SARS-COV-2, dev €xel Bpebei KATTOIOC MOAUCUATIKOG (WvTAVOS 106G OTO
aipa (23,24). To ueTatpeTTikO €viuuo-2 TnG ayyelotacivng (ACE2), To otroio
Exel avayvwploBei wg utmodoxéag yia Tov SARS-CoV-2 (25), civar agbovo
oxedov oe OAa Ta Opyava CUUTTEPIAOUPBAVOUEVWY TwV TIVEUMOVWY, TWV
VEQPWYV, TOU NTTATOG, TNG KAPdIAG Kal TOU eVTEPOU (26). AUTO UTTOVOEI OTI N 1aIpia
SARS-CoV-2 B8a ptmopouce va POAUVEl EVOEXOPEVWG OTTOIOdNTTOTE OPYavo
METAPOOXEUONG KAl VO ATTOKPUTITETAI PEXPI VA UTTAPEEI AVOOOKATOOTOAN. H
auToyia €xel O€igel 0TI 0 106 SARS-CoV-2 UTTAPXEI KUPIWG OTOUG TTVEUNOVEG (27,
28), av Kal £XEl KATAYPAPEi Kal oTa veEQPA, 0TO ATTAP Kal oTnv Kapdid (29,30).
AauBdvovrtag uttdywn TOV TTPaAyMaTIKO Kivduvo poAuvong atmd d0Tn utrd
OVOOOKOTOOTOAN} KOl TOV KivOUVO 10yEVOUG METAOOONG OTO UYEIOVOMIKO
TTPOCWTTIKO KATA TNV SIAPKEIQ TOU CUVTOVIONOU, TNG TTPOUABEIag opydvwy, TnNG
XEIPOUPYIKN €TTEURAONG KAl TNG VOONAEUTIKAG UTTNpeoiag, Ba TTpétmel va
eMPANOei e¢€Taon 1600 oTov 6OTN 600 KAl OTOV ANTITN OTIG TTANYEIOEG TTEPIOXEG.

AGyw NG UTTAPENG ACUUTITWHATIKWY a0BeVWYV, OI KAIVIKEC JEBodOI BlaAoynic,
OTTWG N €peuva yia oavr ¢€kBeon Kal UTTOTITA CUUTITWHATA, N EPYACTNPIOKA
e€étaon aipatog, N n agovikr Topoypagia (CT) (31) dev emapkolv yia va
atrokAgioouv evieAwg TNV OavOTNTa Acipwéns. O pOoPIaKOS  €AeyXOG
TTapapével 0 akpoywviaiog AiBog avixveuong tng COVID-19. To BeTIKO TTO00OTO
TTOU KAvel xpron Ociydatog atrd pIvOQAPUYYIKA eTTIXpiopata (63%) eival
XAMNAOTEPO QTTO €KEIVO TTOU XPNOIMOTIOIEI TNV PPOYXOKUWEANIDIKY) €KTTAUCN



(93%), ka1 Ta TITUeAa (72%), aAAd gival onuavTika upnAOGTEPO ATTO TO TTOOOCTO
EKEIVWV TTOU XPNOIKOTTOIOUV T OTOMOTOQAPUYYIKA eTTIXpiopata (32%). Ta
PIVOQAPUYYIKA ETTIXPIOUATA €XOUV TO UWPNAOTEPO 1IKO QPOPTIO HETALU OAWV TwV
TUTTWV KAIVIKWV BeIyudTwy (32). Adyw NG TTpocBaciudtnTag Kal euaiodnaiag
TOUG, T PIVOPAPUYYIKA ETTIXPICUATA TTPOTIMWVTAI VIO TOUG OKOTTOUG £EETAONG
(833). O pOpPIOKOG €AEyXOG TIPETTEI VO COUVIOTATAI O€ TTEPIOXEG €UPUTEPNG
peTadoaong Tou 10U (20,22). QoT1é0o0, Adyw Tou uPnAOU TTOCOCTOU TWV YEUDWV
APVNTIKWVY POPIAKWY EAEYXWV, av gival EQIKTO, Ba TTPETTEl va e¢eTACovTal OUO
d1ad0XIKOi HopIaKoi EAeyXol TTou Ba dievepyouvTal HeTagu 24 wpwv (34,35).

Qotéoo, OTav amaITEiTal  €TTEiyouca PETANOOXEUON OlAcwong Kal  Ta
OlaYyVWOTIKG OUVOAQ JOPIAKOU EAEYXOU €ival TTEPIOPICHEVA, O HOPIOKOG EAEYXOG
TIPETTEl va YiveETal JE TRV akOAouBn oelpd: UTToTTog 4TNG/ANTITRG, dATNG KAl
AA\TITNG, €TTEIBN OI OOTEG £XOUV UWNASTEPO KivOouvo €kBeong (yia TTapAdEIyua
eutrelpiac oe ME®) og ouykpion pE TOug AATITEG XaunAou KIvOUVOU TTOU
aKOAOUBOUV TOUG Kavoveg TAPNONG OTTOOTACEWV. YTIOTITA TTEPIOTATIKA
QOTWV/ANTITWV (SIAPOPETIKA ATTO TA UTTOTITA TTEPICTATIKA YIA ETTIONMIOAOYIKOUG
OKOTTOUG TTapakoAouBbnong) kaBopidovTal pe Baon Ta akdAouba (36-38):

e [liIBavA ékBeon pe emBeBaiwpévoug i UTTOTTITOUG aoBeveic ue COVID-109.

e 'YTIOTITO CUUTITWHOTA OTTWG TTUPETOG (AVOPEPOUEVOS ETTITTOAAOUOG
OUNTTITWHATWYV: 83-99%), Brxag (59-82%), kétrwan (44-70%), avopedia
(40-84%), ouotrvoia (31-40%), TTapaywyr TTueAwv (28-33%) Kai
MuaAyieg (11-35%).

e Kartaotdoeig 0TTws Asp@okuttapoTrevia (83,2%), Bpoppotrevia (36,2%)
Kal AeukoTrevia (33,7%).

e Mn ouololoyikd atroteAéopaTta agovikAg Touoypagios (86,2%) e
BoAepoTnTa (56,4%) Kai au@itTtAeupeg okiEG (51,8%)

OtroiodnmoTte UTTOTITOG OOTNG/AATITNG (TTOU TTANPOI  oTroladnTToTE aATd TIC
TTaPATTAVW KOTAOTACEIG) TTPETTEI va UTTORANGEi o€ poplakd €Aeyxo yia Tnv
avixveuorn Tou 10U SARS COV-2. O1ro100QTTOTE ETMIRERAIWPEVOG DOTNG/AATITNG
BeTIKOG 0TV vooo NG COVID-19, utrotrtog 66TNG/ANTITNG TToU deV Eival o€ BEon
va unv voonoel amé 1n vooo COVID-19 kal 80TNG/AATITNG YE TTUPETO AyvVwoTNG
aITiag TTPETTEl VA AVTEVOEIKVUTAI VIO HETAUOOXEUON OPYAVWV.

Ac@dAsia Twv Opyaviopwy Mpoundsiag Opydvwy

2TIG TTEPIOXEG TTOU TA TTPOYPAUMATA WETAUOOXEUONG OpYyAvwy ouvexiovTal
aKkoun, ol ouvrtovioTéc Twv Opyaviopwy Mpoundeiag Opydvwy TTPETTEN va
TagIOEUOUV TTEPICCATEPO OE CUYKPION HME TOUG YIATPOUG KAl TOUG VOONAEUTEG
TTOU aoxoAouvtal pe Tn HeETapooxeuon. Emopévwg, eival onuavtikd va
TTOPEXETAI ETTIMOPPWON OTOUG TOWPEIG TNG emdnuIoAoyiag, TNG TTPOANWNG, TNG



EKTiUNONG KIVOUvou TnG vooou COVID-19, kabwg Kal va TTapEXETAI YUXOAOYIKN
UTTOOTAPIEN YIa TNV avTIMETWTTION Tou OTPEG (39). OI OUVTOVIOTEG TTPETTEI VO
EPMUNVEUOUV TNV EKTINNON KIVOUVOU avAAOYa PE TNV ETTIONUIOAOYIKH KATAOTAON
TNG TTEPIOXNG OTTO TNV OTToIa TTPOEPXETAI O BOTNG, TO VOOOKOMEIO/ME® &TT0U 0
00TNG MEVEI TNV TPEXOUCQ OTIYHI, VA POPOUV ATOUIKO TTPOCTATEUTIKO EEOTTAIOUO
Kal va TnPouv TOUG KAVOVEG UYIEIVAG TWV XEPIWV KATA TNV OIAPKEIA TOU
OUVTOVIOUOU TNG Owpedg. EmITTALov, TIPETTEI va MEIWOOUV TIG TTEPITTEG
OIATTPOCWTTIKEG ETTAPES HECW TNG XPAONG OIADIKTUOKWY HECWYV ETTIKOIVWVIOG.

COVID-19 otoug ARTrreg MeTapbéoxeuong

2UPQWVA PE PIa €peuva TTou OIEENXON o€ 88 oNUAVTIKA KEVTPA METAUOOXEUONG
oTiGg Hvwpéveg MoAiteieg petagu 24 kai 31 Maprtiou tou 2020, o1 31 (35,2%)
EPWTNBEVTEG avEépepav 148 TIEPIOTATIKA METAUOOXEUPEVWYV QOBEVWV UE
COVID-19 ouvoAikd. Atré autoug Toug aoBeveig, ol 80 (54,1%) ATav eAappug
appwaTol (Xwpig tveupovia), o1 31 (20,9%) nTav oe pétpio Babud dppwaTol
(Trveupovia) kai o1 37 (25,0%) nTav copapd appwaoTol (17). Av Kal n Tagivounon
€ival UTTOKEIPEVIKN, Ta ATTOTEAEOPOTA OEIXVOUV OTI Ol UETOPOOXEUNEVOI AOBEVEIG
pje COVID-19 vooouv BapuTtepa o€ OUYKPION KE TO YEVIKO TTANBUCUO TTOU VOOEi
ME TV idla  vooo. Egetdoape OAa Ta  avo@epPOUEVA  TTEPIOTATIKA
METANOOXEUMEVWY a0Bevwv pe COVID-19 mrpiv atmd Tig 17 AtrpiAiou Tou 2020,
woTe va deiCoupe TO TTWG EKBNAWVETAI N VOOOG, TN BepaTreia kal TRV TTpdyvwaon.

N6éocog COVID-19 og AftrTeg pe Metapdoxeuon Neppou

O1 AATTeg pe  peTapdoxeuon VEPPOU QVTITIPOCWTTEUOUV TO PEYAAUTEPO
TTOCOO0TO TWV ANTITWV PE PETAPOOXEUON CUPTTaywV opydvwy (40), To oTroio
TTOC00TO €€nyei yiaTi o1 idlol atToTEAOUV TNV TTAEIOVOTATA TWV YETAPOOXEUMEVWV
aoBevwyv pe COVID-19 (103/148, 69.6%) (17). Ao mig 17 AtrpiAiou Tou 2020,
27 aoBgeveic pe neETAPOOXEUTN VEQPOU £xouv avagepBei otnv PubMed. H péon
nAIKia Atav 53.4 + 16 €TwWV Kal TO dIACTAPA PETA ATTO TNV PMETANOOXEUON ATAV 4
Xpovia [evdoTeTapTopopIokoU eUpoug 1.9-9.6]. Aev TrapaTtnpndnke KdArroia
eMidpaon oT1o AATITN PJETALU TOU dIOOTAMATOG TNG METANOOXEUCNG TOU VEQPOU
Kal 7o d1aoTnua PeTd. ‘Exer onueiwBei 6T Ta ATUTTG CUPTITWHATA KAl N aTTouaia
TTUPETOU OTOUG Q0BEVEIG e PeTapdoxeuon Kal ge COVID-19 evdexouévwg va
o@eileTal 0TV avooOoKATAOTOAR (41-43). H épeuva pag £0<1Ee OTI 01 aoBevEig pe
METaPOOXEUON ve@pPOU Kal ue COVID-19 mrapouciacav TTupeTd (25/27, 92.6%),
Brixa (20/27, 74.0%), ductivoia (12/27, 44.4%), puahyia (8/27, 29.6%),
KOTTwon (7/27, 25.9%), kai rapaywyn TTuéAwv (4/27, 14.8%), Ta otroia eival
TTaPOMOIa CUPTITWMATA PE ekEiva TNG vooou COVID-19 o010 yevikd TTANBUCHO
(37).
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Ta yaoTpevTeEPIKA CUUTITWHATA TTOU €p@avifovTal o€ YEVIKOUG OOBEVEIG ME
COVID-19, omrwg avopegia (2/27,7%), vautia (2/27,7%) kal ePETOG (2/27,7%)
EM@aviCovTal ETTIONG KOl 0€ A0BEVEIG uE PETANOOXEUON VEQPOU Kal COVID-19.
Mpétrel eTiong va onuelwBei, 6TI T APXIK& CUPTITWHATA, TTOU €ival TTUPETOS Kal
EMETOG, QTTOTEAOUV ONUAVTIKO TEKUNPIO YOOTPEVTEPITIOAG. 2 ’QUTAV TNV
TTEPITITWON, 0 PAXAG OEV XEIPOTEPEUEI NEXPI 5 HEPES apydTEPQ (43).

ATI6 TOoug 27 a0Beveic Ye PETaPOoXEUon veppou kal COVID-19, o1 7 (25.9%)
XPEIAOTNKAV uNXavIK utrooTripign avatvong. Me Bdon tnv coBapdtnta, autd
onAwvel 611 TouhdxioTov 10 25,9% TwV A0BEVWV PUE HETANOOKEUOT VEQPOU KOl
pe COVID-19 Atav oe kpioiun katdotaon (opiovial wg BeTIKOi 0TV vOoO
COVID-19 pe pnxaviki utrooThpIiEn avativong i YE OTOIXEIa TTOAUOPYAVIKNG
avetrapkelag A karatrAngiog) (59). Zuykpimikd, tepiTTou 10 5% TOU YeEVIKOU
TANnBuopuou pe COVID-19 eival oe kpioiyn katdotaon (60), yeyovog Trou
ONAWVEI PIa XEIPOTEPN TTPOYVWOT METALU TWV ANTITWY CUUTTAYWY Opyavwy. To
TToo0ooTO Bvnoiuotntag nrav 30,8% (4/13) cup@wva PE TA YVWOTA OTOIXEIA.
AUTO BaoifeTal o€ PIa HOVOKEVTPIKA MEAETN UE TTOOOOTO BvNOINOTNTOG OTO 28%
(10/36) (61).

H avtukr Bepatreia Tapapével ap@IAeyouevn, KabBwg Ogv UTTAPXOUV ETTAPKN
OTOIXEIO TTOU va ATTOOEIKVUOUV TNV OTTOTEAECUATIKOTNTA TNG €VAVTI TOU 10U
SARS-CoV-2 (62,63). Ta TpéxovTa TTPOTEIVOPEVA QAVTIKA QAPPOKA PE MIKPEG
TUXOTTOINUEVEG EAEYXOUEVEG KAIVIKEG DOKIMEG TTEPIAQUBAvVOUV TNV (XAwpokKivn
Kal udpotuxAwpokivn), HIV pe avaocTwAeig Tpwtedong (Aotmivapipn/pirovaipn,
vrapouvaBipn/pitovaBipn), kai pepdeaiBipn (64). Tn 1 Maiou Tou 2020, n FDA
(Ytnpeaoia Tpo@ipwv kal Papudkwy) e€E0woe Adela XpHoNG EKTAKTNG avAyKNnG
yia Tnv pepdeaiBipn yia tn Beparreia aoBevwv pe COVID-19 (65,66). ATro Toug
27 aobeveic ye COVID-19 kal e peTapOoxeuon veppou, otoug 12 (44.4%)
000nke udpoEUXAWPIKIVN, EVW OoTOUG 10 ouvTayoypaerionke
AommvaBipn/pirovaBipn. O  aocBeviig  voupepo 12 avAppwoe  ME
QVOOOKATOOTAATIKF) BEpaTTeia Kal XwpPig avTiKO @Aapuako. Ta avTikd @apuaka
TPETTEl VA avTINETWTTICovTal hE TTpoooX Adyw TOavwy aAAnAemIOpAoEwyY
METALU QOPUAKWY KAl AVETTIBUUNTWY £TTIOPACEWV. H eEAAEIYN TWV AvAOTOA WV
™NG KaAoiveupivng (CNI) kai Twv avacToAéwv TNG POTTAMUKIVNG €AEyXETaI
Kupiwg atmd kutoxpwpua P450 3A4 (CYP3A4), CYP3ADS, kai Tnv avTAgia ekpong
P-yAukomrpwteivng (67). Qotéoco, 71600 n xAwpokivnp OCO KAl N
udpofuxAwpokivn eivar avaoToAeic TG P-yAukoTrpwrteivng OTTWG Kal N
AommivaBipn/pitovaBipn atmoteAouv 10xupoUs avaoToAeic Tou CYP3A4 (68).
210V aoBevry vouuepo 15, 1o emmitredo tacrolimus éprace oto 90.5 ng/mL o€
ouvduaoud pe AirrovaBipn/pirovaBipn, udpofuxAwpokivn kai tracolimus. H
MeETABOTIKA OIOKOTT KAl N MeEiwon TG 800NG Twv avaoToAéwv TG
KaAOIVEUPIVNG €ival aTTapaiTNTEG TTPIV ATTO TNV £vapén TwV TTPOavVAPEPBEVTWY
QAVTIIKWY QAPUAKWV.
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ANayEG O¢ avoooKATOOTAATIKOUG TrapdyovTeg, Oepartreia kKal  AeiToupyia
OMOIOJOOXEUNOTOG 0 27 aoBeveic Pe peTapdoxeuon veppou kal COVID-19.
Mia geAETN in vitro Beixvel 0TI N KUKAOOTTOPIVN A aVOOTEANAEI TRV AVATTAPAYWYN
d1apOpwV TUTTWV KOPWVOIoU, KABWG Kal Tou coBapou 0&E0G avaTTVEUOTIKOU
ouvdpbduou Kopwvoiou (SARS-CoV) Kal TOU KOPpwVoIoU TOU QVOATTIVEUCTIKOU
ouvdpduou TnG péong avatoAng (MERS-CoV) (69,70). Qotdoo, xpeidlovTal
TTEPAITEPW KAIVIKEG HEAETEG YIQ VO UTTOOTNPIEOUV TNV PETATPOTT aTTd tacrolimus
O€ KUKAOOTTOPIiVN OTOUG aoBeveig ye peTapdoyeuon Tou vooouv atrdé COVID-
19. Agdopévou 0TI o avaoToAeic MTOR ptmopouv va TTpokKaAéoouv didueon
TIVEUPOVOTTABEIO Kal va odnyrfjoouv o€ BoAaTdTNTA OTN ACOVIKI) TOPOoypaia
Bwpaka (71), n avrikatdotaon Tou avaoToAéa MTOR o€ KaAoIveupivn TTPETTE
va e€eTaleTal oTOUG a0BeveiG e peTapdoxeuon Kal ge COVID-19 pe pia TUTTIKNA
agoviKr) Topoypagia Bwpaka.

H amoucia atmoteAeopatikng Bepartreiag €vavti g COVID-19 deixvel 011 n
avappwaon €¢aptaral Katd KUpio Adyo atrd 1o idI0 TO AvOCOTIOINTIKO CUCTANO
TOu atopou. H avacokataoToAry o€ aoBeveig Tou €xouv UTTORANBEi o€
METAPOOXEUON CUPTIAYWY OPYAVWY TTPOKAAEI augnuévn eUTTABEIO O€ I0YEVEIG
I0UG, OTTWG TTAPATNPABNKE KOl O€ TTPONYOUHEVA TTEPIOTACTIKG UE AVATIVEUOTIKEG
IOYEVEIG AOINWEEIC (42). Av Kal XpeIdlovTal TTEPICOOTEPO OTOIXEIQ, N PEIWON TNG
QVOOOKATOOTOAAG evOEXETAI va CUMPBAAEI o€ pia KaAUTEPN TTPOYVWON Kal O€
Taxutepn avdppwaon atmo TN vooo. ATd Toug 27 aoBeveic pe HETAUOOXEUON
veppou kai COVID-19, o 21 (77.8%) peiwoav 1 oTauATNOAV  TOUG
QAvVOOOKATOOTAATIKOUG TTapdayovtes. O1 9/24 aoBeveig (37.5%) peiwoav Toug
avaoToAEic TNG KaAoiveupivng kal ol 8/4 (33.3%) Toug oTaudtnoav
oAokAnpwrTikd. O1 14/20 acBeveig oTauATNOAV TV HUKOQAIVOAATN MOQETIA A
TNV enteric-coated mycophenolate sodium kai 1/20 aoBevAg TNV HEiWOE.
QoTé0o0, gival o €TMKIVOUVO TO va PEIWOE N avooOKATAOTOAR OTOUG AATITES
oupTTaywv opydvwy pe COVID-19 Tmapd 0TOUG OOBEVEIC CUNTTAYWY OPYAVWY
ME EUKQAIPIAKESG AOIMWEEIG, ETTEION TO ATOPA UE AVOCOQVETTAPKEIQ EiVal ETTIPPETTN
otn véoo COVID-19 kal autd dev OXETICETAI E TNV AVOOOAOYIKI QVETTAPKEIQ.
Mpétrel va onuelwOei 611 6 oToug 7 aoBeveig( 85.7%) pe peTapdoxeuon veppou,
COVID-19 kal mTpwrTeivoupia, €Aafav peiwhévn avoooKaTaoToAr. BéBaia, n
TTpwTEivoupia Ba ytropouce va TTpokAnBei dueoa kal amd Tnv vooco COVID-19
(72,73), aA\& Ba ptropouce €Tmiong va ATV TTPWIYO onudadl ammoéppiyng
MooxeUuuaTog veppou (74). EmTTAéov, TO yeyovag 0TI dev UTTNPEE TTpWTEIVOUpIa
META ammd avéppwon amdé COVID-19 otoug aoBeveic vouupepo 1,5 kai 7
EVOEXOUEVWG OXETICETAI ME TNV AVOOOKATAOTOAA 1] WE TNV UTTOXWPENON TNG
vooou COVID-19 o€ ekeivoug e ve@pikA BAGRN.

O1 AATTTEG e PHETAPOOXEUON VEQPOU avnouxoUV IBINITEPA YIa TIG aANaYEG OTNV
VEQPIKN Aeitoupyia. QaoTéoco, pia TTPOoEATN MEAETN AVA@OPIKA MHE TNV
IoToTTaBoAoyia Tou veppou o€ acBeveic e COVID-19, €6€i1&e TNV dueon veppikn
BAGBN 1Tou TTpokaAgital atrd Tov 16 SARS-CoV-2, KaBwg kai didxuTtn BAGRN oT1o
€YYUG OwANVAPIO, KEVOTOTTIWANG EKPUAION Kai VEKpwaon (75). H gupdvion Tng
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o&eiag veppikng BAGBNS (ONB) oe aoBeveig ye COVID-19 TroIKIAAEl ONUAvTIKA
atrd 0 €wg 28% [0/116, 0% (76); 55/287, 19.2% (77); 523/2,634, 19.9% (78);
55/193, 28% (72)]. AuTil n HETOBAOTNTA EVOEXETAI VA OXETICETAI PE TIG DIOPOPEG
TTou €xel n K&Be Beparreia KABWG kal Pe TR dlaBeoiydTNTa BepaTreiag. H
TTpwTEIivoupia TTapatnenénke oto 28.57-59% Twv aoBevwyv Kal e algaroupia
0710 41.17-44% TWV 00Bevwyv pe COVID-19 (72,73). Auti) n BAGBN TwV VEQPWV
eVOEXETAI VO TTPOKAAEITAI aTTd UTTOEQIMIA, AIJODUVAUIKEG UETABOAEG Kal KaTA
KUpPIO AOYo atro @Aeypovwoelg HETABOAEG (79). Katd Tn didpKela TNG £peuvag,
dwoape 10I0iTEPN  onuacia  oTn  PETABOA  TNG  AgiToupyiag  Tou
OMOIOMOOXEUNATOG vEQPOU. Mbvo o 1 atrd Toug 27 aoBeveic ye COVID-19 kai
ME pETapOOXEUON VEQPOU, (3.7%) TTapaTtnpndnke ogeia ve@pikr BAAPRN. ExTog
atrd TNV Tpwreivoupia ( 7/9, 77%) dev gixe TTapatnenBEi KATTOIA un QUOIOAOYIKN
aAAayn Tou eITTEDOU TNG KPEATIVNG OTO Aila.

O1 8 ammd Toug 27 acbeveic ye COVID-19 kal pe HPETAUOOXEUON VEPPOU
BepatreuTnkav e TTAAUIKA Bepatreia pe PHEBUATTPEDVICOAGVN. ZUVOAIKA, OTO
81.5% Twv acbevwv (22/27) ocuvtayoypa@ndnke oTepoeidr, KaBwg Kai
OTWHATIKA OTEPOEIDN. OewpPNTIKA, N XOPryNnon KOPTIKOOTEPOEIdWY QPAPUAKWY
o€ aoBeveic ye COVID-19 kal pye yeETAPOOXEUON veQpPoU Ba utTopouce va ivai
WQENIUN PE dUO TPOTTOUG: (1) N AVOOOKATAOTOA HUE TO va QATTOTPEWEl TNV
ATTOPPIYN TOU OMOIOPOOXEUNATOS Kal (2) n avakou®ion TOU avooOoTTroINTIKOU
TTou oxeTieTan ge TNV BAGBN oTtov Tveupova (80) i ota veppd (79). QoTtdoo,
MIa avadpopikry MEAETN €0€1Ee OTI N uwnArp dOCN KOPTIKOOTEPOEIDWYV EiXE
TTEPIOPIOPEVN ETTIOPACT 0TOV 10 SARS, KABWG augnve Toug KIvOUvoug diddoong
TOU 10U, TNV €uKaiplokh Aoipwén Kal Tnv ooteommdBela (81). ZTtov aoBevh
voupepo 6, xopnynonke n TToApIKN Bepatreia pe HEBUATTPEDVICOAGVN yia va
QVTIMETWTTIOEI TNV O&gia atrdéppiwn, MOAIG pia pépa TTpIiv emIRePaIWBEl WG
TEPIOTATIKO TNG vooou COVID-19. Mia peydAn d6on atmd oTtepocidr) Ba
MTTOpOUCE va €ival onUAVTIKA QITia yia TNV U@Avion otaBepou TTupeToU Kal
duoTrvolag KaTd Tn diIdpKela TNG voonAeiag (28 uépeg PeTd atrd TRV emTIRERaiwon
wg BeTIKS Kpouopa TG vooou COVID-19). H kopTikooTepoeIdr Bepartreia gival
QU@IAEYOUEVN YIA TIG IOYEVEIG TTVEUNOVIEG TTOU TTPOKOAOUVTAI aTTO dId@opa €idn
KOPWVOoIWwV. H cuykekpiuévn Bepatreia evoEXETal va BEATIWOEI TNV KATAOTAON
TwV acBevwyv TToU BpiokovTtal o€ Kpiolun katdoTaon (80). Qotdéoo, XpeidlovTal
TTEPAITEPW PEAETEC VIO va KaBIEpWBOUV 0dnyieg yia Tn BepaTreia ue Ta oTEPOEION
O€ Q00EVEIC JE HETANOOXEUON CUPTTAYWYV Opyavwy Kal e COVID-19.

Ev OAiyoig, o€ oUyKpIon PE TIG TPEXOUOEG AvaPOPES TOU YEVIKOU TTANBUCHOU, Ol
aoBeveic pe COVID-19 kai pe petapdoxeuon veppou TTapouciaoav TTapouoia
OUNTITWHOTA, PE XEIPOTEPES EKPAVOEIG. XPEIACOVTAI TTEPAITEPW OTOIXEIO TTOU va
QATTOOEIKVUOUV TNV OTTOTEAEOUATIKOTNTA TNG OTPATNYIKAG TNG MEIWONg NG
QVOOOKATAOTOAAG, TNG QVTIKAG BepaTtreiag Kal TnNG TTOAMPIKNAG BepaTtreiag Me
MEBUAOTTPEDVICOAGVN. AV Kal TTapoUCIAoTNKE OUTAEITOUPYIO TWV VEQPUWV GTOUG
a0Beveig ye COVID-19 kal yeTapudoxeuon veppou, dev TTapatnprdnke KAtola

MOVIUN BAGBN OTN VEPPIKN AgIToupyia.
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COVID-19 o¢ aoBeveig pe Merapoéoxeuon ‘Hiratog

2XETIKA hE TNV vOoo TG COVID-19 oTa TTEPIOTATIKA YE HETAPOOXEUON ATTATOG,
évag avrpag nAIKiog 37 €TWV TTAPOUCIACE TTUPETO PE KOIAIOKY duo@opia Tnv
évarn NnUEPA PETA TNV HETAPOOXEUON ATTOTOG KAI OTNV OUVEXEIA ETTIRERAIWONKE
wg BeTikd Kpouopa COVID-19 émeira amod 1eoT RT — PCR kai CT. O aoBevig
OTAPATNOE TNV AVOOOKATAOTOAR Kal Tou xopnynénke uia pikpry 66on ammod
MeBUAOTTPEDVICOAOVN yia 2 ¢Bdouddec. H Beppokpacia Tou emmaviABe o€
@uOIoAoYIKGA Oedopéva Tnv 18" pépa petd atmd tnv petapdoxeuon. QoTdooO,
TTOPOUCIACTNKE OTTOPPIYN MOOXEUPATOG TNV 277 pépa peETA amd Tnv
METAPOOXEUOT, N OTTOIA TEAIKA QVTIMETWTTIOTNKE PE TNV XOPriynon tacrolimus kai
ME TNV €yxuon he MEBUAOTTPEDVICOAOVN Yia 3 pépes. To 1e0T Tou RT-PCR yia
COVID-19 Atav apvnTmikG TNV 45" pépa PETA TNV METAPOOXEUON Kal TIHPE
€CITAPIO apou TTANPOUCE Ta BePATTEUTIKA KpITAPIa TNV 51 pépa peTd TN
peTapooyxeuan (55). ‘Evag aAAog avTtpag nAikiag 37 eTwv ekdNAWOE TTUPETO (UE
Bepuokpacia peyaAutepn atd 39°C) 4 pépeg TpIv atmd TNV PETAUOOXEUON
ATTOTOG KAl O TIUPETOG €TTEPEVE yia 30 PEPEC OKOUN Kal PETG amd Tnv
ouvTayoypa@non avTIIKPORBIaKWY OUCIWYV Kal KaoTTo@ouykKivng. H Topoypagia
Bwpaka kal To Te0T RT-PCT emBeBaiwoav Tnv vooo COVID-19 tnv 15" nuépa
METG amrd TnVv peTapdoxeuon n otroia uttoxwpnoe Tnv 451 nuépa. QoTdoo,
UTTAPEE N UTTOWIa YIa OgEia KUTTAPIKN atroppiywn AOyw TnG XapnAng d6ong mng
QVOOOKATOOTOAAG TNV 36" NuéPa UETA TNV PETAPOOXEUON KAl ATTO TO YEYOVOG
OTI 0 0BV Bev €iXe KATAPEPEI va avappwaoel KaTd Tn dIdpKEIa TNG vOoonAEiag
(82). AuoTuxwg, autdg o acBevrc dev UTTORANBNKE o€ e€eTAoEIg yia COVID-19
TIPIV a1t TN PeTapdoxeuon ATTatog. '’ autd Tov Adyo, dOgv gival ywvwoTd av n
voonoe pe COVID-19 Trpiv i} HETA TN PeTapooxeuon. ‘Evag avrpag nAikiag 50
ETWV TTOU €ixe UTTOBANBEI O€ TITWHATIKA METAPNOOXEUOT ATTATOG TOV |IOUAIO TOU
2017 voéonoe ammé COVID-19 kal TTapouciace Pia avTITTPOCWTTEUTIKE KAIVIKA
TTOpPEia TNG VOOOU, KOBWG Kal ETTIUOVO TTUPETO, ONUAVTIKI) AEUPOKUTTAPOTTEVIA
Kal d1axuTn BoAepdTnTa oTnVv Topoypagia. O Ouykekpinévog aoBevhg Oev
QVTIMETWTTIOE ATTOPPIYN HOOXEUUATOG KOl QVAPPWOE ONUAVTIKA €va PIRVa PETA
amd  oAokAnpwuévn  Bepatreic TTOU  TTEPIAAPPBAVE  AVACOKATOOTOAR,
ofuyovoBepartreia, ouoTnUIKl XaunAnp &6on e pEBuAOTTPESVICOAOVN,
avTIRIOTIKO, IVTEPPEPOVN A, Kal dIaTPOPIKY uTTooTAPIEN (83).

AuoTUXWG, £XOUV avapepBEi apkeTa TTEPIOTATIKG BvnToTNTAG. ‘EVag aoBevrg 59
ETWV TTOU €ixe UTTOBANBEI 0€ peTapdoxeuon ATTATOG TTPIV aTTd 3 Xpdvia voonoe
atré Tnv oUluyo Tou TNV 1" epoudpio 2020. Ta cupTITWHATA TOU £EEAIXONKAV
paydaia ammd ATTa o€ KPIoINa Je 0OBAPEG VOOOKOMEIOKES AOIMWEEIC Kal av Kal
TTPAYUATOTTOINONKAV ONUAVTIKEG TTPOOTTABEIEG diIdowong, TEANIKA KaTéAnge 45
MEPEG META aTrd TN diayvwon. O1 cuyypageic ToTeUouv OTI N TTPWIKN OIOKOTTA
TNG AvVOOOKATAOTOANG KABWG Kal pia €TTIOETIKA TTPOCEyyion TTou TTEPIAAUBAVEI
QVTIKA Kal avTIBakTnploky Bepatreia evOEXOUEVWG VA EiXe ATTOTPEWEI TN

14



OvntotnTa (84). X& £va KEVIPO PETANOOXEUONG OTNV ITOAiO avagEpOnke o1 3
aropa he peTapodoyeuon NITatog (mepioootepn amo 10 xpdvia) katéAngav
METALU 3“Y Kal 12 nuepwV agpou voonoav pe COVID-19 kai trveupovia. Kai or 3
aoBeveic ATav Avipeg dvw Twv 65 eTwv pe diaBATn. O1 cuyypageic dnAwvouv
OTI Ol 00Beveic pE POKPOXPOVIO HETAPOOXEUON ATTATOG ME METABOAIKEG
ouvvoonpoTNTEG CUVOEOVTAI PE MIA KOKia TTpOyvwaon (85).

Eival TTapopolo pe TN QUOKOAIO TTOU QVTIMETWTTICOUPE PE TOUG AOBEVEIG UE
MeTapooxeuon veppou kal COVID-19, ta Trpoava@epOueva  TTEPIOTATIKA
aoBevwyv pe petapdoxeuon AtTatog kar COVID-19 deixvouv 611 gival BUOKOAO
va puBuioTei To avoooTroinNTIKG oUCTNUA Kal va €EI00PPOTINOElI METALU TNG
vOOnong Kal TNG aTTOPPIYNS TOU PJOOXEUPATOS. H KATAoTPO®r) TOU NTTATIKOU
I0TOU EVOEXETAI VA OPEIAETAI OE PIA GAEYPHOVWON ATTOKPION OTOV 10 ) O€ AUECO
16 TTOU TTPOKAAEITAI aTTO TNV KUTTAPOTTAB0YOVO £TTIOPACH TTOU £XEI ONUEIWOEI o€
GAAO onueio Tou cWPATOG (86).

COVID-19 o0& AobBeveic pe Metapdoxeuon Kapdidg Kai
Mvedpova

2€ oUYKPION JE TOUG OOBEVEIC uE HETANOOXEUON VEQPOU Kal ATTaTOS Kal COVID-
19, uttdpxouv AlyOTEPA ava@EPOPEVA TTEPIOTATIKA ACOEVWV PE HETAUOOXEUON
Kapdldg. Ta dUO TTPWTA TTEPIOTATIKA ANTITWV HE PETAPNOOXEUON KAPJIAG Kal
COVID-19 amd tnv Kiva Beparredtnkav PETA atmd BepaTtreieg Tmou nTav
TTOPOMOIEG ME EKEIVEG TWV HN METAPOOXEUMEVWY ANTITWV(87). AvagpEpOnke
etTiong O11 o1 dUo aTrd TOUG TPEIG AATITEG e PETaPOOXEUON KApdIAg atrd Tnv
lotravia Tpav e€Implo eTd atd 20 yépeg Bepartreiag, n otroia TTeEPIAGpPave
Bepatreia pe udPoLUXAwWPOKIVN Kal SIAKOTT avoooKaTaoToAng. QoTéco, O
TpiTOoG KaTéEANEE 10 pépeg agou voonoe amd COVID-19 av kal Tou xopnynenke
AommivaBipn/pirovaipn, udpofuxAwpokivn kai ivteppepdvn-B (IFN-B) (57).

H petaudoxeuon Tou Trveuuova gival n puévn atroTeAEoPATIK Bepartreia yia
XPOVIEG TTVEUPOVIKEG TTOBRoEIG TEAeuTaiou BaBuou (88). Mia yuvaika 59 eTwv,
13 pAveg peTd atmmd ap@iTTAsupn PETaPOOXEUON TIVEUUOVA aVOQEPONKE WG
empBeBaiwpévo kpouopa COVID-19. lMapouciaoce Amma duoTrvola Kai ¢npod
Brixa, Xwpic TTupeTd 1 didppola. Xwpig va doBti KATToIO Xopriynon QvTIKWV
QAPMAKWY A KATTola aAAayry oTnv BepaTtreia avaooKATAOTOANG 1] HWNXAVIKN
UTTOOTAPIEN avaTTvorG, TO IIKO QOPTIO PEIWBNKE Kal ByNKE apvNTIKO PMETA aTTd 21
MEpeG voonAeiag (89). Et Tou TapdvTog, dev uTTdp)Xouv dIaBETINES 0dNYiIES VIO
TNV Bepatreia TwV a0BEVWYV PE JETAPOOXEUCT TIVEUNOVA KOl JE TTVEUMOVIa TTOU
ouvdéeTal e Tnv véoo tng COVID-19.

H petaudoxeuon Ttou TrveUpova wg Bepatreia yia TV ofgia Trveupovia
epapuoletal otravia (90). Katd mn didpkeia Tng Tavonuiag tng vooou COVID-
19, TpeIg aoBeveig pe Xpodvia ATTOPPOKTIKA TTVEUPOVOTTABEIa voonoav artrd
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COVID-19 (yia TrepioooTEPO  ammd  €va  uAva) Kol uttoBAnenkav o€
METAMOOYXEUON ATTOTOG YETA atrd TTAAPNG NOIKA £ykpion. O1 duo amd auToug
KATAPEPAV va €1MICOOUV KaTA TN dIApPKEIa piag TTapakoAouBnong (91). ‘Emeira,
ava@EPOnKe atrd Tov Xav Kal AA n TTPWTN TTEPIYPAPNA HETANOOXEUONG TTVEUUOVA
oe empBeBaiwpévo nAiKiwpévo aocBevry ue COVID-19, pe TTVEUMOVIKR VOOO
TeAIKoU oTadiou. (90). Zuviotaral 611 To TEOT RT-PCR yia COVID-19 mrpétrel va
gival apvnTikG  TOUAdxioTov OUO @OpéC (didoTnua 24 wpwv) Yia TOUG
UTTOWNR®PIOUG HETAPOOXEUONG, EIDAANWG, O 160G evdExeTal va BAAywer Tov
METAPUOOXEUMEVO TTVEUPOVA KOl TO IATPIKO TTPOCWTTIKO Ba dlaTpéxel uwnAo
KivOUVO PETABOONG. AUTA TA TTEVTE AVOPEPOUEVA TTEPICTATIKG UTTOONAWVOUV OTI
QUTH N METAPOOXEUON TIVEUPOVA gival Pia TTBavr] €1TIAOYR yia TOUG AoBeveig
oTav ol Beparreieg €owTEPIKNG TTaBoAoyiag ocuuTtrepIAapBavopévng NG
MNXOVIKAG UTTOOTAPIENG aVOTIVOAG KAl NG  €EWOWMATIKAG  MEUBPAVNG
oguyoévwong dev utropolVv va BEATILWOOUV ThV AEITOUpyia Tou TTveUovA.

2UNTTEPOAO A

H mravdnuia tTng COVID-19 Ba cuveyioel va atTelAei TN TTAyKOOUIA dNUOCIa uyEia
KAl TO TTPOYPAUMOTA UETAPNOOXEUONG PEXPI VO avaTITUXOOUV ATTOTEAECUATIKA
avTika @dapuaka kalr  guBOAIa. TMpokeipevou va  eCac@alicoupe OTI n
METAUOOYXEUON €ival ao@AAng, n €¢€Taon Tou OOTN Kal Tou AATITN Eival
atrapaitntn o€ meploxEg diadoong TG COVID-19. O1 ATITEG YE HETAUOOXEUON
OUMPTTAYWY OPYAVWY QVAKOUV O€ €uTTabr] oudda Kal gival Kaipiag onuaciog n
TTPEOANWN atrdé TNV 1oyevr) vooo. TOoo n dIadIKTUOKN €KTTaidEuon yia Tnv
evnuépwon 1ng véoou TG COVID-19, 600 Kkal pia SIAdIKTUOKL 1OTPIKN
TTapakoAoubnon Ba prropolcav va eEAAYICTOTTOINCOUV TOV Kivouvo diddoong o€
a00¢eveiG JE HETOPOOKEUCN CUUTIOYWY OPYAVWYV. Z& OUYKPION PE TOV YEVIKO
TTANBUO PO, N £peuva pag ava@opIKA PUE TOUG O0OEVEIG e HETOPOOXEUON VEQPOU
kai COVID-19 Ocixvel mapouola KAIVIKA €kdiAwon kair Ameg ekBdaoeic. H
MOKPOXPOVIa QVTITTAPAOEon OXETIKA E TNV AVOOOPUBUIOH TTOU £EI00PPOTIEI TRV
vOOO KaI TNV atTépPIYn TOU JOOXEUPATOG OUVEXICEl KATA TN OIAPKEIQ AUTAG TNG
Maxng Me Tnv COVID-19. Ta avrikd @dapuaka kol n BOeparreia  ye
MEBUAOTTPEDVICOAOVN TTPETTEI va XopnyouvTtal he YEYAAn TTpoooxr. H Tpéxwv
avTiKA Oepatreia XpeIGleTal TTEPICOOTEPA OTOIXEIA YyIO va atTodeitel OTI n
QTTOTEAEOUATIKOTNTA TNG UTTOPET va UTTEPPEI TIG AVETTIOUUNTEG ETTIOPACEIG KAI TNV
aAAnAetTidpaon appdkwy. H petaudoxeuon mrveuuova Ba utropouoe va givai
Mia eTTIAOYN yia aoBeveic TeAIkoUu oTadiou pe COVID-19, woTéo0, TTPETTEl VA
ANQOBEi peyadAn TTPOCOXN WOTE va unv TTPOKANBEi BAGRN Twv TTVEUUOVWY WG uN
avaoTpEWIun. Mevikd, XpeldlovTal TTEPICOOTEPEG MEAETEG Kal EIOIKEG KAIVIKEG
odnyieg yia va TIPOCTATEWYOUV TOV TOPED TNG METaAPOOXEuoNnS atmod TIG
QVETTIOUUNTEG ETTITTITWOEIG TNG VOoou COVID-19.
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Solid Organ Transplantation During the COVID-19
Pandemic

Hedong Zhang, Helong Dai, and Xubiao Xie

Abstract

Since December 2019, the ongoing coronavirus disease 2019 (COVID-19)
pandemic has significantly affected solid organ transplantation (SOT)
worldwide and has become a threat to the lives of SOT recipients. Here, we
have reviewed, condensed, and organized the available information on COVID-
19 to provide recommendations to transplant healthcare workers. Our review
of reported cases shows that the symptoms of SOT patients with COVID-19 are
similar to those of the normal population, but their severity and outcomes are
worse. Thus far, there is no evidence that severe acute respiratory syndrome
coronavirus 2 (SARS-CoV-2) directly causes permanent damage to kidney,
liver, or heart allografts.

Keywords: COVID-19, solid organ transplantation, immunosuppressant,
transplant safety, clinical characteristics

Introduction

In December 2019, a cluster of patients with pneumonia of unknown cause
were reported (1). The pathogen was promptly isolated on January 7, 2020 and
its whole genome was shared later on January 12, which identified it as a novel
member of the B coronavirus family (2, 3). On February 11, 2020 this virus was
named severe acute respiratory syndrome coronavirus 2 (SARS-CoV-2) by the
International Committee on Taxonomy of Viruses (ICTV) (4); on the same day
the disease caused by SARS-CoV-2 was named as coronavirus disease
(COVID-19) by the WHO (5). On March 11, 2020, the WHO made the
assessment that COVID-19 can be characterized as a pandemic (6), and as of
April 17, 2020, nearly 2,074,529 cases and 139,378 deaths have been
confirmed worldwide (7).

Droplet and contact transmission are the main routes of viral transmission;
airborne transmission is only possible in specific circumstances such as
endotracheal intubation, bronchoscopy, and open suctioning (8, 9). Although
SARS-CoV-2 has been cultured from the stool (10), fecal—oral transmission has
not been reported. The general population lacks immunity and is susceptible to
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SARS-CoV-2 due to the novelty of the virus. The average incubation period for
COVID-19 is 5.2 days (95% confidence interval [CI], 4.1-7.0) with the 95th
percentile at 12.5 days. The basic reproduction number (RO) value has been
estimated to be 2.2 (95% CI, 1.4-3.9) (11). It should be noted that
asymptomatic patients with SARS-CoV-2 account for 1.2% of the infected
cases according to a retrospective study of 72,314 confirmed cases in China
(12). Other studies have concluded that the percentage of asymptomatic
patients range from 8.6 to 15.7% (13). Further, evidence indicates that
asymptomatic patients can also transmit the disease (14, 15).

The spread of COVID-19 has significantly restricted the transplantation
program in epidemic areas due to the high risk of infection in
immunosuppressed patients, risk of transmission in health workers, impact of
travel bans on organ procurement organizations' (OPO) activities, and lack of
medical resources in certain circumstances. In this paper, we explore ways to
safely continue transplantation under the threat of COVID-19 and review the
current reported cases of organ transplant in COVID-19 patients.

Organ Transplantation Proceeds With Extra Precautions in
Low-Risk Areas

Transplant Activity Report During the COVID-19 Pandemic

In March 2020, organ transplant centers in Wuhan completely halted all
transplant surgeries. A suspension on living donor transplants, pancreas
transplants, and renal transplants was first considered in other less affected
regions; however, lifesaving urgent transplant surgery still proceeded in most
centers (16, 17). Statistics showed a drastic 90.6% and 51.1% reduction in
deceased donor transplant in France and USA, respectively, which is mostly
driven by kidney transplant (18). Total amount of all organ transplants reduced
from 100~150 to 40 transplants per month in Netherlands (19). Kumar et al.
have suggested a phase down approach to new transplant activity during this
unprecedented crisis. The percentage of transplant activity reduction should be
based on risk tolerance, the degree of local COVID-19 activity, and medical
resource capacity (20). Generally, according to the transmission patterns
defined by the World Health Organization (21), when sporadic cases and
clusters of cases with clear traceable transmission chains are present,
transplantation can be performed with precautions. However, in regions where
community transmission (large number of untraceable cases) is on the rise, a
temporary tiered suspension on transplantation is recommended due to
increased amount of infection risk among patients and healthcare workers (22).

Donor and Recipient Screening
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No donor-derived COVID-19 case has been reported thus far. Although 10.4—
15% of COVID-19 patients have been detected with serum SARS-CoV-2
nucleic acid (RNAaemia), no infectious live virus has been found in the blood
(23, 24). Angiotensin-converting enzyme 2 (ACE2), which has been identified
as a receptor for SARS-CoV-2 (25), is abundant in virtually all organs including
the lung, kidney, liver, heart, and intestine (26); this implies that SARS-CoV-2
viremia could possibly infect any transplant organ and conceal itself until the
immunosuppressed status exists. Postmortem autopsy has shown that SARS-
CoV-2 mainly exists in the lungs (27, 28), although involvement of the kidney,
liver, and heart has also been reported (29, 30). Considering the real risk of
donor-derived infection under immunosuppression and the risk of viral
transmission to health workers during coordination, procurement, surgery, and
nursing, both donor and recipient screening should be mandated in the affected
areas.

Due to the existence of asymptomatic patients, clinical screening methods such
as inquiry into potential exposure and suspected symptoms, laboratory blood
examination, or a chest computed tomography (CT) (31) are not sufficient to
completely rule out the possibility of infection. A nucleic acid test (NAT) remains
the cornerstone of COVID-19 screening. The positive rate using
nasopharyngeal swabs (63%) is lower than that using the bronchoalveolar
lavage fluid (93%) and the sputum (72%), but is significantly higher than using
oropharyngeal swabs (32%); nasopharyngeal swabs have the highest viral load
among all types of clinical specimens (32). Because of its accessibility and
sensitivity, NAT nasopharyngeal swabs are preferred for screening purposes
(33). Universal NAT testing should be recommended in community
transmission areas (20, 22). However, due to high false negative rate of one-
time NAT testing, if feasible, two consecutive NAT tests conducted 224 h apart
should be considered (34, 35).

However, when life-saving urgent transplantation is required and NAT kits are
limited, testing should be done in the following order of priority: suspected
donor/recipient, donor, and recipient, because the donors have a higher
exposure risk (ICU experience for instance) compared with low-risk recipients
who follow social distancing rules. Suspected donor/recipient cases (different
from the suspected cases for epidemiological surveillance purposes) are
determined based on the following (36—38):

e Possible exposure to COVID-19 confirmed or suspected patients.

e Suspected symptoms such as fever (reported symptom prevalence: 83—
99%), cough (59-82%), fatigue (44-70%), anorexia (40-84%),
shortness of breath (31-40%), sputum production (28-33%), and
myalgias (11-35%).
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e Conditions such as lymphocytopenia (83.2%), thrombocytopenia
(36.2%), and leukopenia (33.7%).

e Abnormal CT results (86.2%) with ground-glass opacity (56.4%), and
bilateral patchy shadows (51.8%).

Any suspected donor/recipient (who fulfills any of the above conditions) should
be screened by NAT for SARS COV-2. Any COVID-19 confirmed
donor/recipient, suspected donor/recipient unable to rule out COVID-19, and
donor/recipient with fever of unknown cause should be contraindicated for
organ transplant.

Safety of OPO Coordinators

In regions where organ transplant programs are still ongoing, OPO coordinators
generally have to travel more compared with transplant doctors and nurses and
social contact is unavoidable. It is thus essential to impart training on
epidemiology, prevention, risk assessment of COVID-19, and psychological
tutoring on stress coping (39). Coordinators should perform risk assessment
depending on the epidemic situation of the area where the donor originates
from, the hospital/ICU where the donor currently stays, wear personal
protective equipment, and practice hand hygiene during the whole donation
coordination. Further, they should reduce unnecessary in-person contact by
utilizing online communication tools.

COVID-19 in Transplant Recipients

According to a survey conducted on 88 major transplant centers in the United
States between March 24 and March 31, 2020, 31 (35.2%) respondents
reported 148 COVID-19 SOT patients altogether. Of these patients, 80 (54.1%)
were mildly ill (no pneumonia), 31 (20.9%) were moderately ill (pneumonia),
and 37 (25.0%) were critically ill (17). Although the classification is subjective,
the results indicate a greater disease severity compared with normal COVID-
19 patients. Herein, we reviewed all reported COVID-19 SOT cases prior to
April 17, 2020 to show the manifestation, treatment, and prognosis.

COVID-19 in Kidney Transplantation Recipients

Kidney transplantation (KT) recipients account for the largest proportion of SOT
recipients (40), which explains why they form the majority of COVID-19 SOT
patients (103/148, 69.6%) (17). As of April 17, 2020, 27 COVID-19 KT patients
have been reported on PubMed. The mean age was 53.4 + 16 years, and the
median post-transplantation (post-TX) interval was 4 years [interquartile range
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(IQR): 1.9-9.6]. No pattern was observed between the KT recipients'
susceptibility and post-TX interval. It has been suggested that the atypical
symptoms and absence of fever seen in COVID-19 SOT patients might be due
to immunosuppression (41-43). Our review shows that COVID-19 KT patients
presented with fever (25/27, 92.6%), cough (20/27, 74.0%), dyspnea (12/27,
44.4%), myalgia (8/27, 29.6%), fatigue (7/27, 25.9%), and sputum production
(4/27, 14.8%), which is similar to COVID-19 symptoms in the general population
(37). The gastrointestinal symptoms seen in general COVID-19 patients (58)
such as anorexia (2/27, 7%), nausea (2/27, 7%), and vomiting (2/27, 7%) are
also present in COVID-19 KT patients. It should be noted that (as shown in
case No. 2) the initial symptoms are fever and vomiting, which leads to a
presumption of viral gastroenteritis. In this case, cough did not develop until 5
days later (43).

Clinical characteristics, symptoms, and outcomes of 27
COVID-19 KT patients.

Of the 27 COVID-19 KT patients, 7 (25.9%) required mechanical ventilation
(Table 1). Based on the severity, this indicates that at least 25.9% of the
COVID-19 KT patients were critical (defined as COVID-19 positive along with
mechanical ventilation or evidence of multi-organ failure or shock) (59). In
comparison, the condition of about 5% of COVID-19 patients in the general
population are critical (60), which implies a worse prognosis among infected
SOT recipients. The mortality rate was 30.8% (4/13) for all known outcomes.
This is consistent with a recent single-center study with a mortality rate of 28%
(10/36) (61).

Antiviral treatment remains controversial since sufficient evidence is not
available to prove its efficacy against SARS-CoV-2 (62, 63). The current
proposed antiviral drugs with small volume randomized controlled trials include
antimalarial drugs (chloroquine and hydroxychloroquine), HIV protease
inhibitors (lopinavir/ritonavir, darunavir/cobicistat, darunavir/ritonavir), and
remdesivir (64). On May 1, 2020, US FDA (Food and Drug Administration)
issued an emergency use authorization for remdesivir for treatment of severe
COVID-19 patients (65, 66). Of the 27 COVID-19 KT patients, 12 (44.4%) were
given hydroxychloroquine, while 10 were prescribed lopinavir/ritonavir. Patient
No. 12 recovered with unaltered immunosuppressive therapy and no antiviral
drug. Antiviral drugs must be handled with caution due to potential drug—drug
interactions and adverse effects. The elimination of calcineurin inhibitors (CNI)
and rapamycin inhibitors (mTORI) is mainly controlled by cytochrome P450 3A4
(CYP3A4), CYP3AS, and the efflux pump P-glycoprotein (67). However, both
chloroquine and hydroxychloroquine are P-glycoprotein inhibitors and
lopinavir/ritonavir are potent CYP3A4 inhibitors (68). In patient No. 15,
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tacrolimus trough level reached 90.5 ng/mL with a combination of
lopinavir/ritonavir, hydroxychloroquine, and tacrolimus. The high tacrolimus
level induced renal failure in patient No. 27. Transitional discontinuation and
dose reduction of CNI are necessary before the initiation of the aforementioned
antiviral drugs.

Immunosuppressive agents changes, treatment, and allograft function of 27
COVID-19 KT patients.

In vitro study shows that cyclosporin A inhibits diverse coronavirus replication
including severe acute respiratory syndrome coronavirus (SARS-CoV) and
middle east respiratory syndrome coronavirus (MERS-CoV) (69, 70). However,
further in vivo and clinical studies are needed to support the conversion from
tacrolimus to cyclosporine in COVID-19 SOT patients. Since mTOR inhibitors
can cause interstitial pneumonitis and lead to ground glass opacity abnormality
in chest CT scan (71), switching mTOR inhibitor to CNI should be considered
among COVID-19 SOT patients with typical ground opacity chest CT scan.

The lack of an effective treatment strategy against COVID-19 implies that the
recovery depends primarily on our immune system itself. Regular
immunosuppression in SOT patients leads to a longer viral shedding time as
observed from past experience with RNA respiratory viral infections (42).
Although further evidence is needed, reduction of immunosuppression might
contribute to a better prognosis and a shorter course of the disease. Of the 27
COVID-19 KT patients, 21 (77.8%) reduced or stopped their
immunosuppressive agents (Table 2). CNI was reduced in 9/24 (37.5%) and
stopped in 8/24 (33.3%) patients. Mycophenolate mofetil (MMF) or enteric-
coated mycophenolate sodium (EC-MPS) was stopped in 14/20 (70%) patients
and reduced in 1/20 (5%) patients. However, it is riskier to reduce
immunosuppression in COVID-19 SOT cases than in SOT patients with
opportunistic infections because immunocompetent people are generally
susceptible to COVID-19 and it does not imply deficient immune status. It
should be noted that 6 of the 7 (85.7%) COVID-19 KT patients with proteinuria
were treated with reduced immunosuppression. Certainly, proteinuria could be
caused directly by COVID-19 (72, 73), but it could also be an early sign of renal
rejection (74). Further, the disappearance of proteinuria after COVID-19
recovery in patient Nos. 1, 5, and 7 might be related to the resumption of
immunosuppression or remission from potential COVID-19 kidney impairment.

KT recipients are deeply concerned with changes in renal function. However, a
recent postmortem renal histopathology study in COVID-19 patients showed
the direct renal impairment caused by SARS-CoV-2, such as diffuse brush
border damage of proximal tubule, vacuolar degeneration, and necrosis (75).
Acute kidney injury (AKI) occurrence in COVID-19 patients varies drastically
from O to 28% [0/116, 0% (76); 55/287, 19.2% (77); 523/2,634, 19.9% (78);
55/193, 28% (72)]. This variability may be related to the differences in therapy
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and treatment availability. Proteinuria is found in 28.57-59% of COVID-19
patients and hematuria is seen in 41.17-44% of COVID-19 patients (72, 73).
This impairment of the kidney may be caused by hypoxemia, hemodynamic
changes, and most importantly by circulating inflammatory mediators (79).
During our review, we paid particular attention to kidney allograft function
alteration.

Only 1 of the 27 (3.7%) COVID-19 KT patients were mentioned with AKI.
Besides proteinuria (7/9, 77.8%), no abnormal serum creatinine change was
observed between creatinine level at admission and at discharge (or last follow-

up).

Eight of the 27 (29.6%) COVID-19 KT patients were treated with
methylprednisolone pulse therapy. Altogether, 81.5% (22/27) of the patients
were prescribed with steroids including oral steroids. Theoretically,
corticosteroid administration in COVID-19 KT patients could be beneficial in two
ways: (1) immunosuppression to prevent allograft rejection and (2) alleviation
of immune-related injury to the lung (80) or kidney (79). However, a
retrospective cohort study showed that high-dose corticosteroids had a limited
beneficial effect on SARS because it increased the risks of virus dissemination,
opportunistic  infection, and osteopathy (81). In patient No. 6,
methylprednisolone pulse therapy (1,000 mg) was administrated to treat acute
rejection just 1 day before the confirmation of COVID-19. A large dose of
steroids could be an important cause of constant fever and dyspnea during
hospitalization (28 days since the confirmation of COVID-19). Corticosteroid
therapy has been a long-lasting controversy in viral pneumonias caused by
coronaviruses. Its use in the critically ill subgroup may help improve the
outcome (80); however, further studies are essential to establish guidelines for
steroid therapy in COVID-19 SOT patients.

In short, compared with general population current reports on COVID-19 KT
patients showed similar symptoms and implied worse outcomes. Further solid
evidences are needed to prove the efficacy of immunosuppression reduction
strategy, current antiviral treatment, and methylprednisolone pulse therapy.
Despite of involvement of kidney in COVID-19 KT patients, no permanent renal
function impairment was observed.

COVID-19 in Liver Transplant Patients

Regarding COVID-19 infection in liver transplantation, a 37-year-old man
developed fever with abdominal discomfort at day 9 (D9) after liver transplant
and was subsequently confirmed as COVID-19 positive by RT-PCR and CT
examination. The patients' immunosuppression was discontinued and he was
administered low-dose methylprednisolone for 2 weeks. His temperature
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recovered normally at D18 post-transplant; however, he developed rejection at
D27 post-transplant, which was eventually controlled using tacrolimus and an
infusion of methylprednisolone for 3 days. His RT-PCR test for COVID-19 was
negative at D45 post-transplant and he was discharged after achieving clinical
cure standards at D51 post-transplant (55). Another 37-year-old man presented
with fever (with a temperature of up to 39°C) 4 days prior to liver transplant,
which persisted for 30 days even after antimicrobial agents and caspofungin
were prescribed. Thoracic CT and RT-PCT test confirmed COVID-19 infection
at D15 post-transplant that was eventually cleared at D49 post-transplant.
However, acute cellular rejection was suspected due to Ilow-dose
immunosuppression at D36 post-transplant and the patient did not recover
during hospitalization (82). Unfortunately, this patient did not undergo COVID-
19 associated examinations before liver transplant; therefore, it is not known
whether COVID-19 infection occurred before or after the transplant. A 50-year-
old man who had a cadaveric liver transplant in July 2017 contracted COVID-
19 and presented with a representative clinical course of the disease, including
persistent fever, significant lymphocytopenia, and mixed diffuse ground-glass
opacities on CT. This patient had no rejection phase and successfully
recovered after 1 month of comprehensive treatment including
immunosuppression adjustment, oxygen therapy, antivirus, systemic low-dose
methylprednisolone, intravenous immunoglobulin, prophylactic antibiotic, alpha
interferon, and nutritional support (83).

Unfortunately, several cases with fatal outcomes have also been reported. A
59-year old patient who had undergone a liver transplant 3 years earlier was
infected by his wife on February 1, 2020. His symptoms progressed rapidly from
mild to critical illness with several nosocomial infections, and although several
standard rescue efforts were attempted, he eventually died 45 days after the
diagnosis. The authors believe that an earlier withdrawal of
immunosuppression along with a more aggressive approach that includes
antiviral and antibacterial therapy might have averted the fatal outcome (84). A
transplant center from lItaly reported that three long-term (more than 10 years)
liver transplant survivors died between 3 and 12 days after the onset of COVID-
19 pneumonia. All three patients were men and older than 65 years with
diabetes. The authors declare that long-term liver transplant patients with
metabolic comorbidities are associated with a poor prognosis (85).

Similar with the difficulty we face in COVID-19 KT patients, aforementioned
COVID-19 liver transplant cases show that it is tricky to regulate immune
system and balance between infection and rejection. The liver tissue damage
might be due to an immune-mediated inflammatory response to the virus or a
direct virus-induced cytopathogenic effect that has been reviewed elsewhere
(86).
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COVID-19 in Heart and Lung Transplant Patients

Compared with the COVID-19 infection in kidney and liver transplant patients,
there are fewer reported cases for heart transplant patients. The first two cases
of COVID-19 infected heart transplant recipients from China were cured after
treatments that were similar to those in non-transplant recipients (87). Two of
the three heart transplant recipients reported from Spain were discharged after
20 days of treatment, which included hydroxychloroquine (HCQ) therapy and
discontinuation of immunosuppression; however, the third one died at day 10
after confirmed COVID-19 infection although lopinavir/ritonavir, HCQ, and
interferon—B (IFN-B) were administered (57).

Lung transplantation is the only effective treatment modality for end-stage
pulmonary chronic diseases (88). A 59-year-old woman 13 months post-
bilateral lung transplant was reported with confirmed COVID-19. Only mild
exercise dyspnea and dry cough were present without any fever or diarrhea.
Without any administration of antiviral drugs or change of immunosuppression
therapy or mechanical ventilation, the viral load decreased overtime and turned
negative after 21 days hospitalization (89). Currently, no guidelines are
available to treat lung transplant patients with COVID-19 pneumonia.

Lung transplant as a treatment of acute infectious pneumonia was relatively
rare (90). During this COVID-19 pandemic, three chronic pulmonary disease
patients infected with COVID-19 (for more than a month) received lung
transplants after full ethical approval. Two of them survived during the short-
term follow-up; however, the third patient died post-transplant (91). Soon
afterwards, the first description of lung transplantation for COVID-19 confirmed
elderly patients with end-stage pulmonary disease was reported by Han et al.
(90). Itis recommended that the RT-PCR test for COVID-19 should be negative
at least twice (24-h interval) for transplant candidates; else, the virus may
damage the transplanted lung and medical staff will be at a high risk of
transmission. These five reported cases suggest that lung transplant is a
potential option for patients when internal medicine treatments including
mechanical ventilation and extracorporeal membrane oxygenation (ECMO)
cannot enhance lung function.

Conclusion

The COVID-19 pandemic will continue to threaten global public health and
transplantation programs until effective antiviral drugs and vaccines are
developed. In order to ensure transplantation safety, donor and recipient
screening is necessary in COVID-19 spreading areas. The SOT recipients are
an immunologically vulnerable group and it is crucial to prevent viral infection
in such patients. Both online education to spread awareness about COVID-19
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and online follow-up could minimize the risk of infection in SOT patients.
Compared with the general population, our review of current COVID-19 KT
cases show a similar clinical manifestation and inferior outcomes. The long-
lasting controversy over immunoregulation to balance infection and rejection
continues during this battle with COVID-19. Antiviral drugs and
methylprednisolone pulse therapy should be administered with great caution.
Current antiviral therapy needs more evidence to prove that its efficacy can
outweigh its potential adverse effects and drug-drug interactions. Lung
transplant could be a possible way out for end stage COVID-19 patients, but
great caution should be taken before COVID-19 lung injury is proven
irreversible. Generally, much more studies and specific clinical guidelines are
needed to protect transplantation from the adverse effect of COVID-19.

26



4. ZXOANOAOHOG

4.1 Eicaywyn

2T TTapoUoa TITUXIAKHA EPYOCia HETAPPACTNKE TO 1ATPIKO KEiEVO WE TiITAO “Solid
Organ Transplantation During the COVID-19 Pandemic” TTou €xouv ouyypayel
ol gpeuvnTéc Hedong Zhang, Helong Dai kai Xubiao Xie. MNpodkeral yia éva
ETTIKAIPO  KEIMEVO TTOU TTPAYUOTEUETAI £va 10IQITEPA ONPAVTIKO (ATNUA, TO
(NTNPA TNG METAUOOXEUONG TWV CUNTIAYWY OpYAvWwY KATA TN OIAPKEIA TNG
Tavonuiag. H eydavion tng vooou COVID-19 €xel eTTnpedoel TV wr) OAWY Twv
avlpwTTwV Kal €I0IKOTEPA TWV ATOPWV TTOU QVHAKOUV OTIG EUTTOBEIGC OPADEG.
AvTioToIxa, Ta ATtoda TTou £xouv UTTORANBEi oe KATTOI0 €i00G¢ PETAUOOXEUONG
QVINKOUV O€ QUTEG TIG OPADEG, KABWG €XOUV PEIWPEVN avoooaTTavinon Adyw
TNG AVOOOKATACTOARG KATA TN didpKela TNG (wrg Toug. ETTopévwg, TTpéTTel va
TNPOUV EUAQBIKA Ta UYEIOVOUIKG PETPA KOl TTPWTOKOAAG yia va Punv voorioouv
amé COVID-19. MapdAAnAa, éva GAAo onpavTtiké {nTnua TTou Biyetal OTO
OUYKEKPIPEVO KEIPEVO, Eival OTI €XEl MEIWOEI N PHETAPOOXEUTIKN dpacTnpIdTNTA
o€ TTayKOoMIo eTTITTEdO aTTO TOTE TTOU LEOTTACE N TTPWTOYVWPEN UYEIOVOUIKN
Kpion. ETTopévwg, Ta KEVTPIKG BépaTa TTou BiyovTal €ival ol CUOTACEIS YIa TA
Aaropa TToU €X0ouv UTTOBANBEI 0€ KATTOIO YETAPNOOXEUOT), KABWG Kal N PEIWPEVN
METAPOOXEUTIKA dpacTnPIOTNTA.

EmmAéov, To yéoo dnuoaicuong Tou ouykekpipgévou K1 gival n PubMed, pia
ETTIOTNUOVIKN 10TPIKA 0gAida TToU TTEPIAAPPBAVEI EPEUVEG YIA TIG BIOETTIOTAMES Kal
yia mn Broiatpikf. H nuepopnvia dnuoaicuong Tou KI1 gival oTig 16 louviou Tou
2020, yeyovog TTou atrodeIkVUEl OTI €ival OXETIKA éva TTPOC@ATO KEIPYEVO TTOU
Biyel To ouykekpIgévo BEpa. AkOpa, ol OEKTEG ToUu ouykekpipgévou KIT gival ol
AVAYVWOTEG TTOU BEAOUV va evnuEPWBOUV yia To TTapOV PAéyov BEua, epoooV
yvwpifouv ayyAikd. ETITTpooB£TWGS, ava@OopIKA PE T KEIMEVIKA XAPOKTNPIOTIKA
TOU KEIPEVOU, TO UQOG Eival ETMIOTNUOVIKO Kal €TTioNHo, KABwg TrepIAapBavel
IaTpIkfl  opoAoyia (m.x endotracheal intubation wc¢ evdorpaxeiakng
dlacwAnvwong, severe acute respiratory syndrome coronavirus 2 (SARS-CoV-
2) w¢ KopwVvoios oofapou oééoc avarrveuaTikoU ouvopouou Tutrou 2 (SARS-
CoV-2) kai immunosuppressive therapy w¢ avoookaraotaArikn Oeparreia).
Emopévwg, uttdpxel emoTtnuovikd UQog, Kabwg eival éva Keievo TTou
TTPAYMATEUETAI £VA 1ATPIKO CATNMA.

MapakdTw TTPOKEITAI VO AKOAOUBAOEI O OXOAIQOPOG TTOU €XEI TNV CUYKEKPIPEVN
ooun:

1. 2Ko1rég
2. TA\woadpi Opwv
3. latpikry OpoAoyia
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Kelpevikég Asitoupyieg

2uykpion KM pe K&

MeTagppaoTikd MNpoARuara
2NMacioAoyikEG-MeTagpaoTIKEG MNapavonoeig

MeTagppaoTikéEG AUOKOAIEG

© © N o o &

ETripeTpo

4.2 ZKOTrog

ApxIkd, cupewva pe TNV Bswpia rou 2korrou NG Nord (2014: 70-71), «n Bacikn
apxn mou KaBopilel KGOs usTappacTikn dladIkaaoia gival 0 aTOX0¢ (2KOTTOS) TNS
OUVOAIKNG LETAQPAOTIKAG Opaong». O oToxoG 1 aANILOG O OKOTTOG TNG
METAPpPaONG diakpiveTal €TTiong o€ Tpia €idn: (2014: 71) a) 01O yEVIKO OTOXO TOU
UETAQPAOTH, B) OTO EMMIKOIVWVIAKO OTOXO TOU LETAQPACLQATOS KAl Y) OTOV OTOXO
TNG OUYKEKPINEVNS UETAQPACTIKAS OTPATNYIKAS 1N HEBOOOU. ZTO CUYKEKPIUEVO
KEIMEVO O OKOTTOG €ival ETTIKOIVWVIOKOG TTPOKEIMEVOU VA evNUEPWOOUV Ol
QAVOYVWOTEG VIO TN METAPNOOXEUCT TWV CUUTIAYWY OpYyAvVWY KATA TN dIdpKeIia
TNG vooou COVID-19. 2UuveTTwg, O OKOTTOG Eival n evnuépwaon Kai n
€UaIOONTOTTOINCN TWV AVAYVWOTWV.

EmmAéov, o€ TTPOCWTTIKO ETTITTEDO O OKOTTOG TTOU ETTEAEEA TO CUYKEKPIUEVO
KEipEVO Kal BEA gival yia va euaiodnToTroINow TOV avayvwoTn TNG EpYACia Hou
yia éva ¢ATnuUa TTou dev gival 101aiTEPA dIAOEDOUEVO OTO YEVIKO TTANBUCUO.
Qotéoo, cival éva 1BlaiTepa onuavtikd B€ua yia v (wr Twv aTOPWV TTOU
UTTOBAGAAOVTOI O€ PETAPNOOXEUON KATTOIOU CUMPTIAyoUG opydvou, Kabwg
ETTNPEACOVTAI AUECA ATTO TNV UYEIOVOMIKN KaTAoTaon. ETTopévwG Kal 0 0TOX0G
TOU JETOPPAOHATOC EiVal ETTIKOIVWVIAKOG.

4.3 TAwoodapl Opwv

EmmAéov, ouugwva pe Tov Jammal, «n Bacdikn uebodoAovyia yia 1n ueTdppacn
IQTPIKWV KEIUEVWV gival n @aon 1n¢ amokwoikorroinons» (1999:217). '’ autd
Tov AOyo, OTa TTAQioIa TNG TITUXIOKAG MOU €pyaciag dnuioupynoca Kal éva
YAWOoodp! 1aTpIKWV OpwV TTou BacioTnke oToug 6poug Tou KIT.

O AOyog TToU TO dnuIOUPYNOCA TO CUYKEKPIUEVO YAWOOApP! ATAV yid va ME
OIEUKOAUVEI METETTEITO OTN METAPPAOTIKN Oladikaoia, aAAd Kal yia va JE
BonBrioel va katavoiow KOAUTEPA Tn ONUOCIa  OPICPEVWVY  OpwV.
AvaAuTIKOTEPQ, OTTWG TTpoavépepa To KI1 gival €va 10TpIKG KEIMEVO TTOU
mepIAauBavel e€10eIkeUPEVN 10TPIKA opoAoyia. " autd Tov Adyo dnuiolpynoa
Ouo otAeg oe éva Excel, otnv TpwTn oTHAN £€6€0a ToV €181KO 6po Tou KI1 Kai
otnv dImmAavry oTAAN TNV amédoon Tou CUPPWVA PE ASIOTTIOTEG TTNYEG TTOU
xpnoigotroinoa. EidIkdTEPA, o1 TTNYEG TTOU XPNOIYOTTOINONKAV TTEPICOOTEPO
ATav agloTmoTeg Kal ATav Katd kKupio Adéyo 1o IATE, 10 AyyAOogAANVIKO-
EANnvoayyAiké  Ae€ikd  latpikwv  Opwv  Tou  MixanAidn | kar 10
BIOMEDLEXICON.
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QoT1600, Katd Tn OIAPKEIA TNG PETAPPAONG KAl TNG AVEUPECNAG TG ONUACiag
OPICHEVWYV OPWV Yia Trn dnUIoUpyia Tou YAwOoOoOpPiou, CUVAVTNOQ KAl KATTOIEG
TTEPITITWOEIG  AOAPOUG-TIPOBANUATIKAG  OpOoAOYiag.  ZUYKEKPIPEVA,  OTTWG
avagépetal Kal oto BIPAio Znmuata Opoloyiag Tou 2. Kepapida, «Oi
mpoBAnuarikoi 6poi rou duvaral va ouvavinBouv o€ éva Keiuevo, Umopouv va
kararayxBouv o€ didpopes karnyopies: 1. Opol mou €xouv 10 idI0 oNUATIOAOYIKO
TTEPIEXOUEVO KAl AQTTAWS XPNOIUOTTOIOUVTAl EVAAAQKTIKA. 2. [TOAUAEKTIKOI Opol. 3.
Opor mou armrodidovralr moAAamAws or1n yAwooa or1oxo. 4. [layeiwuévol
EmoTnuUovikoi opory. (2015: 156). EidikoTtepa, oto KIT ouvavrnoa Kupiwg TNV
TPITN KaTnyopia, dnAadr) 6poug he TTOAAATTAA opoAoyia. Na TTapdadeiyua n Aégn
“case”, kavovikd atrodideTal wg «TrepiTrwaon n Bnkn». QoT1doo, OTA 1ATPIKA
KEIUEVO O OUYKEKPINEVOG OPOG ATTOdIOETAI WG «ITEPIOTATIKO». [lapakaTw,
Ava@EPOUAl KAl OUYKEKPIMEVA OTO KOUMATI TNG I10TPIKNG OpoAoyiag TTou
ouvavTtnoa oto KI1.

4.4 larpikl OpoAoyia

2UYKEKPIYEVA, ouvAvTnoa TTOANOUG 1ATPIKOUG OPOUG TTOoU €ival OTOIXEIA, 10i,
ouaoieg kal @apuaka. MaAioTa agiel va onueiwBei 0TI o1 TTOAANOI aTTd AUTOUG TOUG
Opoug £xouv Kal eEAANVIKEG pieg (1T.x. proteinuria= mpwreivoupia, hypoxemia=
vrroéaiuia, chloroquine= xAwpokivn), yeyovog ToUu KaBIOTA €UKOAn Tnv
A1TOd00N TOUG, KABWG XPNOIUOTIOIEITAI N TAKTIKA TNG QWVNTIKAG JETAYPAPNG.

Eival 18iaitepa onuavtikd va avagepbei €mmiong 61 n eu@dvion tnG vooou
COVID-19 110U KAGVIOE TNV AvBPWTTOTATA, dnuioUpynoe véa dedopéva akoun
Kal oTnV 1aTpIKA opoAoyia. EIdIkOTEPQ, yéoa atrd Tnv TTavonuia £yivav yvwoToi
Kal dnuioupyRbnkav véol 1a0TpIkoi Opol. MNa TTapddeiyua, o véog 16G TTou
OVOPAOTNKE “severe acute respiratory syndrome coronavirus 2 (SARS-CoV-2)”
Kal atrodidetal emmionua amd tn Aigbvry EmTpoty Tagivounong Twv lwv wg
«KOPWVOIOS ooBapou 0éEo¢ avarrveuaTikou ouvopouou Tuttou 2 (SARS-CoV-
2)». AvrtioToixa, éyivav yvwoTd oTo €upu KoIvO Kal Ta didgopa €idn TeoT
QViXVEUONG TOU KOPWVOIOU. ZTO CUYKEKPIUEVO KEiEVO ouvavtnoa 1o “RT-PCR
test for COVID-719” 10 o110i0 TO aTTédwoa w¢ «760T RT-PCR yia COVID-19%,
KaBwg TTpOKEITal yia €vav OPO0 TToU £XEI TTayIwOE Kal yiveTal KatavonTtog TTAEoV
OTO €UpPU KOIVO. AKOUQ, XOPAKTNPIOTIKO TTapAdEIyPa €ival TO OKPWVUMIO
COVID-19, 10 oTmoio amoTeAei ouvTopoypagia Tng @pdong “Coronovirus
Disease 2019”. Qot600, XPNOIMOTIOIEITAI KATA KUPIWG TO OAKPWVUMIO YIO
euxpnoTtoug Adyougs. TENOG, KaTA TN PETAPPAOTIKY dladikaoia cupBouAeUTnKa
Kal To eTTionpo €yypago Tou EOAY yia 6poug 1Tou agopouv Tnv vooco COVID-
19, (m.x. endotracheal intubation, bronchoscopy, and open suctioning wg¢
EVOOTPAXEIaKn dIAOWARVWOn, BPOYXOOKOTTNON KAl QVOIKTH avappd@non).

2 ’autd 1O onueio agicel va onueiwBei 611 oto KIT utTdpxouv Kal OPKETOI
veoloyiopoi. O1 veoloyiopoi gival Eva ouxvo QaivOUEVO TTOU UTTAPXEI O€ IATPIKA
Keipeva, KABWG ol ETMOTAPOVEG XPNOIYOTTOIOUV TNV ayyAIKr) YAWood yia va
dnuIoUPYHOoOoUV VEOUG 1ATPIKOUG OPOUG, WOTE KAAUWOUV KATTOIEG AVAYKES OTTO
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yAwoooAoyikig améyewg. MNa trapadsiypa, oto KIT ocuvavinoa Ttov 6po
immunosuppression” TTou ATTOdIdETAI WG «AVOTOKATAOTOAN» KaI Eival ATTO TA
OUVOETIKA «dvOO0¢S + KATaoToAN».

4.5 Keipevikég Asitoupyieg

EmmAéov, oUp@wva pPE TO HMOVTEAO TWV KOIVWVIKWY AEITOUPYIWV VIO TN
peTagpaon oto BiBAio Tng Nord (2014: 97), o Buhler ava@épel 0TI utTtTdpXouv
TPEIG BAOIKES AEITOUPYIES TNG YAWOOOG: a) N avaopikh, B) N EKQPATTIKA KAl )
n KANTIKN. 210 OUYKEKPIPMEVO KIT uttdpyxouv o1 dUO aTrd TIG TPEIG KEIPEVIKEG
Aeiroupyieg. AVOAUTIKOTEPA, N ava@opIiKA AsiToupyia gival deotrdlouca, Kabwg
TO KEiNEVO €xel OKOTTO €& OAOKAAPOU va TTANPOQOPrOEl TOUG AVOYVWOTEG
yI'auTé TO 1aTPIKO CNTNUA.

EidikoTEPQ, o010 KIT utrdpxel Katd KUpIo AGyo n avag@opikh AEIToupyia TTou EXEI
OTOXO VO TTANPOQOPNOCEl TOV AvAyVWOTN YId TO BEua TG METAPNOOXEUONG
oupTTaywv opyavwy (mm.x. Thus far, there is no evidence that severe acute
respiratory syndrome coronavirus 2 (SARS-CoV-2) directly causes permanent
damage to kidney, liver, or heart allografts mou amodiderar w¢ Méxpr atiyunc,
Ocv utr@pxouv evoeiéeic 0TI 0 KOPpwWVOIOS ooLapou 0EEO0C aVATTVEUTTIKOU
ouvopouou Tturmmou 2 (SARS-CoV-2) mpokaAei dueoa uoviun BAGBn ora
ONOIOUOCXEUNATA VEQPOU, NTTATOS N Kapdiag.)

EmmAéov, oTo KI uttdpxel Kal N EKPPaoTIKA AsiToupyia, KaBwg utrodnAwveTal
n avnouxia Twv TTOUTIWV YIa TV TTOPOUCA UYEIOVOMIKI) KATAOTOON KAl auto
@aivetal yéoa amod 1o prua «ameAei». (m.x. The COVID-19 pandemic will
continue to threaten global public health and transplantation programs until
effective antiviral drugs and vaccines are developed mou amodiderar w¢ H
mavonuia tn¢ COVID-19 Ba ouveyioel va areiAei Tn Taykoouia onuooia vyeia
Kal Ta TPOYPAUUATa LETAUOOXEUONS MEXPI va avatTTuxBouv arroTeAEouaTIKG
avTiKG @dpuaka Kai euBoAia.) Ev auvtopia AoITTOv, UTTAPXE! KAl N EKYPACTIKA
AeiIToupyia, KABwG Ol CUVTAKTEG TTPOKOAOUV TNV €uaiodnoia Twv OEKTWV.
MapdaAAnAa, Ba Aéyape 0TI HEOW TNG XPONG a TTANBUVTIKOU O€ KATTOIO OnUEia,
dnuioupyouv éva aioBnua auecdTNTAG TTPOG TOV AvVAYVWOTH.

4.6 Zoykpion KI pe KX

2TNV ouvéxela, Kdvovtag pia auykpion petagu Tou K kai Tou KZ, 6a Aéyape OTi
€XOUV avTioToIxa ava@opIKA-TIANPO@OpPIaKr AciToupyia, KaBwg OTOXOG Tou
TTPWTOTUTTOU KEIYEVOU OO0 Kal TOU PETAPPACHATOC €ival N TTANpo@dpNon Twv
AVOYVWOTWY  YIO TN METOUOOXEUTIKN dpacTtnpldtnTa Tnv TTEPIOdO  TNG
TTavonuiag. ETTopévwg, 0 OKOTTOG TTAPAUEVEL O iB10G. ZNUavTIKA dlapopd cival
OTI aAAACel TO KOIVO O0TO OTToi0 aTTeuBUvETaI TO KABE Keipevo. EidIkOTeEPQ, TO K
atreuBuveTal ae 61Tolov yvwpilel TNV ayyAikiy YAwooa, dnAadn o€ éva eupuTeEPO
KOIVO, €VL) TO NETAPPACHA ATTEUBUVETAI O€ £VA TTIO TTEPIOPITHUEVO KOIVO, OTOUG
‘EAANveG avayvwoTeg. Akoua, Tooo oto K1, 6oo kai oto KX diatnpeital 1o idio
UQOG, ETTIONUO PE OTOIXEIO ETTIOTNUOVIKOTNTAG KAl IATPIKAG OpOAOYiag.
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4.7 MeTa@paoTIKA TTpoBARpaTA

AkOua, agifel va onueiwBei OTI Katd TN dIGPKEIQ TG PETAPPAOTIKAS dladikaaiag
ouvavTnoa opiopéva TTPORANUATA UETAPPAOTIKAG QUOtwS. MAAioTa, OTTwg
ava@épel n Nord oto BIBAIO TNG, «Ta UETAQPEATTIKG TTPOLANUATa dlakpivovTal O
TPAYUATOAOYIKA, TTOAITIOUIKG, YAwOooika 1 16iaovra mpoBAfuara» (2014: 145).
QoT1600, 010 OUYKeKpINEVO KIT ocuvdAvTnoa Katd KUplo AOyo TTpaypaToAOYIKA
TTpoBAAuarTa.

EidikoTEpQ, 0t opiopéva onueia Tou KIT uttdpxel METAQOPIKA XPAon Tng
yAwooag. (1m.x. The general population_lacks immunity and is susceptible to
SARS-CoV-2 due to the novelty of the virus) Z1n ouykekpiyévn TTEPIodO HE
TTPoBANUATIOE 0 O0po¢g “lacks immunity” TTou €x€l HETOQYOPIKA oNPacia, yI'autd
TPOOCTIAONCA va XPNOIMOTIOINCW TNV OTPATNYIKI TNG TIPOCAPUOYNS £POOOV
UTTAPXEI Kal oTa EAANVIKA avTioToIXn METAQOPIKN ¢pdon. ETTopévwg, amédwoa
TNV TTapatrdvw TmPoTacn ws (O yevikos mAnBuouog oev éxel dnUIOUPYHROEl
«TOiX0C avooiacy Kai égival emppermns oro 10 SARS-CoV-2, Adyw T1n¢
TPWTOYVWPENS ELUPAvions Tou.) Me autdv Tov TPOTTO, &V XAVETAI N ONUacia Kai
TO vONUa aTTo TN PIa YAWoOoa oTAV AAAN.

ACiCel va onueiwBei etmiong, o1 101aiTepn onpacia oto Kl kar oto KX
TTapouoiddel o 6pog “coronavirus disease”. EIDIKOTEPA, TTPOKEITAI VIO Eva OpO
TTOU TTPORANUATIOE IBIAITEPA TOUG ETTIOTHOVEG KOl TOUG YAWOOOAGYOUG yIa TO
TTWG TTPETTEI va YPAQPETAl aTTd 0pBoypa@Ikig amowews. O yAwoooAdyog I.
MTTauTTIVIWTNG UTTOOTAPIEE OTI N CWOTH OVOUAGia TOU 10U €ival «kKOPWVOIOS» HUE
—w oTtn OeuTtepn OUAAAPR, KaBwg TTpoépxeTal atrd TN AEEN «Kopwvay.
Emopévwg, otn petdgpacon tou KIM tov 6po “coronavirus disease” atmrédwoa wg
«VOO0¢ KOPWVOIOU».

Akoua, av Kal £Xel TTEPACElI HOVO £vag XPOvog aTrd TOTE TToU £XElI OUVTAXDOEI TO
KI, ytropei va BewpnBei wg TTpayuatoAoyiko TTpoRANUa n Xpoviki €€EAIEN TTou
EXEl ONUEIWOET aTTO TOTE PEXPI OAMEPO OTO KOUMATI TNG IATPIKAG YEVIKA KAl TNG
METAPOOXEUTIKAG OpaoTNPIOTNTAG EI0IKA KATA TNV TTEPIOdO TNG TTavOnuiag.
XapakTnpIoTIKO TTapddelyua gival 0TI 6tav dnuooisudnke kai ouvtaxonke 1o KI1,
N 1aTPIKA KOIVOTNTa dev €ixe dnuioupyAoel akdun Ta euBoOAIa Katd TnG vooou
COVID-19. (m.x. The COVID-19 pandemic will continue to threaten global
public health and transplantation programs until effective antiviral drugs and
vaccines are developed).

ETmiTA€ov, €ival yvwaoTo OTI OTNV IATPIKA ETTIOTANN UTTAPXOUV TTOAAOI 6pOoI TToU
gival 181aiTepa HAKPOOKEAEIG. M'auTtd Tov AOGYO, TTPOKUTITOUV TA OPKTIKOAEEA
QUTWV TwV OpwWV TTOU KAVOUV TIG OUYKEKPIUEVEG AECEIC TTIO EUXPNOTES KAl
KATtavonTéG PE TOV OUYKEKPIYEVO TPOTTO. EIdIkdTEPA oTo KI1, TO TMO0 OUXVO
QPKTIKOAECO TTOU cuvavTnoa gival o 6pog COVID-19 1ou dev peTagpadeTal,
aAAG TTapapével uE TNV AATIVIKA YPO@r], KaBwc TTPOKEITAl yIa £vav OPO TTOU Eival
TTAEOV TTAYKOOWIiWG yvwoTog. ETriong, o€ opliopéva onueia Tou KeIuEVOU
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OUVAVTNOO TO OPKTIKOAEEO WETA ATTO TOV OPO OAOKANPO. ZTNV OUYKEKPIUEVN
TEPITTTWON ATTEdWOA TOV Opo OTA EAANVIKA Kal OITTAQ £€ypaya TO AVTIOTOIXO
QPKTIKOAECO, (11.x. Acute kidney injury (AKI) wg Oécia veppikn BAGBn (ONB)).
TéNoG, 6oov agopd Ta apKTIKOAEEQ agiCel va onuelwBEei 0TI IOXUEI O KavOvag OTI
TA APKTIKOAEEQ TTOU QTTOTEAOUVTAI ATTO PEXPI KAl TTEVTE YPAUUATA TTPETTEI vV
ypagovTal TTavta Je Ke@aAaia ypaupara. AuTdg 0 Kavovag 1I0XUElI TOOO YIa TO
KEIMEVO APETNPIAG OO0 KAl YIA TO KEIUEVO OTOXOG.

Ev ouvexeia, oto KIT ouvavinoa OpkeTEG @QOpEG Kal  Opoug  TTou
eTavalaupavovrav. YITdpxel AoItTov 10 @AIVOUEVO TNG ETTAVOANWINOTNTAG. TO
OUYKEKPIMEVO QPAIVOUEVO €XEI OKOTTO va dwaOEl €UQacn oTa (nNTAPATA TTOU
mpayuatevovTal oto KIl. MNa mmapddelypa, ouvaviouoa o€ APKETA onuEia Tou
KEINEVOU  TOuG  Opoug  «transplantation, recipient, donor Kal
immunosuppression». Eival dedopévo o611 n ammddoon autwyv Twv Opwv
TTapépeIve o€ KABe TTepiTITwOon idla o€ 60a OnUEIa TOU KEIMEVOU ETTPETTE va
META@POOTOUV, KABWG HPE AUTO TOV TPOTTO UTTAPXEI MIO TTIOTOTATA KOl OEV
TTPOKAAEITAI GUYXUCN OTOV AvVAyVWOTH.

4.8 Znpaoioloyikég-MeTagppaoTikég MNapavonoeig

AkOua, éva aAo TTpaypaToAoyikd TTPORANUA TTOU QVTIMETWITTION Eival OTI av Kal
ouvnBioupe va akoupe Tov O0po «COVID-19» kal va Bewpouue OTI €ival
apoevikd YEVoug, OTNV TTPAYUATIKOTNTA OEV €ival 0pB0O. ZuyKeKpIPéEva, n opln
avaopd gival «-n- COVID-19», rpdkeiTal yia 6po BnAukou yévoug, KaBug eival
n vooog, dev gival 0 10¢. O 1066 gival apoevikoU yévoug Kal Aéyetal SARS-CoV-2.
ETTopévwg, TTPOKEITAI YIa TN OUXVOTEPN TTAPAVONON, WOTOOO OTO PMETAPPACHQ
MOU XPNOIYOTToIW TNV 0pB1 avagopda.

EmimrA€ov, GAAN uia TTapavonon Kal ouyxuon Yivetal avaueoa oTn HETAPPOON
Twv Opwv “mortality” kai “fatal outcomes”. Toug OUykeKpIJEVOUSG OPOUG TOU
ouvdavinoa apketéc @opéc oto KI. To o6po “mortality” amédwoa  wg
«Bvnoiudérnra» kal Tov 0po ‘fatal outcomes” wg «BvnrdTnrar emeIdn TTPOKEITAI
yla TNV KatdoTtaon TTou ival KATTolog Bvntag, evw BvnoiudTtnta gival o apiBuog
Twv BavdTtwy o€ évav TANBuoud atd pia acBéveia. ETTouévwg, n diagopd eival
OUCI00TIKH Kal 01 ENdOOOVOG ONUaCiag.

4.9 MeTa@paoTiKéEG SUOKOAIEG

Katd Tn YETAPPOON TOU OUYKEKPIPMEVOU KEIMEVOU OUVAVTNOO KOl OPICUEVEG
OUOKOAIEG aTTd PETAPPAOTIKAG atrowews. OTTwg £xw TTpoavagépel, To K gival
€va ETTIOTNMOVIKO KEIPEVO ME 10TPIKI opoAoyia. MN'autd Tov AGyo ETTpETTE Va
METAPPAOW TIG AEEEIC TTOU €XOUV TTOAAQTTAR onuacia cUP@WVa PE TO avaAoyo
IaTPIKO €id0¢ TOu Kelpévou. MNa mTapddelyua, Tn AégEn “case” TNV Amédwoa wg
KITEPIOTATIKO», KABWG ava@epdTav oTa ATOPA TToU £X0ouv voonoel attdé COVID-
19. Kartd 1n diadikacia NG NETAPPAONG ME TTPORANUATIOCE £TTIONG 18IAITEPA KAl
0 0po¢ ‘rejection”, kaBW dev fouv BERaIN yia TO TTOIA €ival N cwaTr atTédoon
TOU OUYKEKPIYMEVOU OpOU OTA 1aTPIKA Keipeva. Emmeira opwg amd €psuva,
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dIaTTIOTWOA OTI O CUYKEKPIPMEVOG OPOG ATTOdIOETAI WG «ATTOPPIYN» KAl CNUAIVEI
OTI 0 OPYAVIOUOG AdUVATEI VO AQOUOIWOEI EEVO OCWHA N 1I0TO. ZTNV OUYKEKPIPNEVO
KEIUEVO PE TNV AEEN «amoppiwn» onuaivel n amoppiyn pooxeupatog. ‘Evag
GAANOG OpOG TTOU PE BUOKOAEWE akOun ATav Kal 0 6pog ‘treatment availability”,
KaBwg dev Auouv BERain WS peTagpaletal o 6pog “availability” 6Tav TpoKeITal
yla 1atpikad ¢nmuarta. Qotoéoo, £TTEITa a1 €pguva O0TO BIAdIKTUO PBpPRKa TN
onuacia kai amédwaoa Tov 6po we «d1abeoiuotnta Beparreiacy.

Emmpoobétwg, o1o KIT o0¢ apkeTrd onueia ouvavinoa Kal OpIoHEVA
OPKTIKOAEEQ, Ta oTToia e TTpoBAnudTicav. MpdkeiTal Kupiwg yia 6poug TTou gival
MOKPOOKEAEIG KAl TTOAUTTAOKOI. 2ZTNV OUYKEKPIYEVN TTEPITITWON avalnTnoa o€
IATPIKA AEEIKA TO OUYKEKPIMEVA APKTIKOAEEa o€ TI OPOUG AVTIOTOIXOUV apXIKA
oTa ayyAIKA Kal JETETTEITA OTA EAANVIKA. [a TTapddeiyua, utrapxel oto KIl 10
QPKTIKOAECO «CNI» 110U avTioToIXei OTOV Opo ‘“calcineurin inhibitors” kai
atrodideTal OTA EAANVIKA WG «avaOTOAEIS KaAaiveupivney. QoToOo0, dIaTTIoTWoA
OTI UTTAPXOUV Kal OPICHEVA APKTIKOAEEA TTOU deV PETAPPALOVTAl OTA EAANVIKA,
OAAG TTOpAPEVOUV PE TNV AQTIVIKI) TOUG YPpa®r ETTEION €ival EUPEWG YVWOTA JE
autd Tov TpoTTo (17.x. CYP3A5, CYP3A4). AKOuQ, OTO KEINEVO OUVAVTNOA O€
OPKETA onueia Kal AECEIC TTOU €ival YPAUUEVEG YE OUVTOUN MopYn «1T.x. SOT
patients & KT patients». 2Tn pia TTeQITITWON TTPOKEITAI VIO TOUG ACOEVEIC UE
METAUOOXEUON CUMPTIAYWY OPYAVWY Kal OTn OEUTEPN TTEPITITWON VIO TOUG
a00eveiC NE PETAPOOXEUON VEQPOU. € QUTA TNV TTEPITITWON, ATTEOWOA TOUG
OpOoUG OAOKANPOUG OTa EAANVIKA, £TOI WOTE VA YTTOPEI VO TOUG KATAVONOEI TO
EAANVIKO KOIVO.

2TNn CUVEXEIQ, ETTIKEVTPWONKA 1IB1aiTEpa Kal oTn @pdon ‘involvement of kidney”,
Kabwg e mpoBAnudrioe n ammédoon TnG. EvrouTtolg, £meita amd €peuva Kai
a@ou Karavonoa TO TTEPIEXOMEVO Kal TO vOnua OAOKANPNG NG TTEPIOdOU
atrédwaa Tov 6po ‘involvement” wg «duoAeiroupyiax». TENOG, e TTPoBANuUaTIOE
Kal n atrédoon Tou 6pou “‘normal population”. '’ auté Tov Adyo, didBaca apkeTd
TTaPAAANAQ Keipeva oTa eAANVIKG Kal BPAKA OTI HETOPPACETAI WG O «YEVIKOG
TTANBUO GG . ETTOPEVWG, ETTEAECA QUTHA TNV OTPATNYIKI KAl ATTOdO0N.

TENOG, KATA TN HETAPPAOTIKA dIAdIKATIa ETTPETTE VA ATTOOWOW OTO HETAPPACUA
Mou Kal To avaAoyo U@og, KaBwg TTPOKEITAl yIa £va IATPIKO, TTANPOPOPIaKO-
EVNUEPWTIKO Keipevo. 1" autd Tov AdYo, didBaca apkeTd TTapAAAnAa 10TpIKA
Keipeva ota eAANVIKA TTou oxeTiCovral e Tnv voéoo COVID-19 kai pe tnv
METAMOOXEUTIKA OpacTnEIoTNTA. '’ auTtd TOV AGYO0, XPNOIKOTTOIoUCa TOUG OPOUG
ME TNV €TTioNUN, 10TPIKA TOUug onuacia. MNa Tapddeyua Tov 6po “died” Tov
amédwoa wes «karéAnée» kai Ox1 ws «amrefiwaoe f mébBaver. Me autd Tov TPOTIO,
TTOPAPEVEI TO UQPOG idI0 KAl O OKOTTOG TOU PETAPPACHUATOG.

5. EtripeTpo
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2UMTTEPAOUATIKA, HEOW TNG OUYKEKPIPEVNG EPYATIAG KATAPEPQ VA TTPOCEYYIOW
éva BEpa TTou €ival 1IB1aITEPA oNUAVTIKG Kal £TTiKAIPO. H TTpwTdyvwpen TTavonuia
eTNPEace TNV Cwr OAWV Twv avBpwWTIWV Ot TTAyKOOMIO £TTiTTEd0. QOTOCO, Ol
A\TITEC METAPOOXEUONG CUUTIAYWY OPYAVWY TIOU QVAKOUV OTIG €UTTaOEiC
opddeg, TTPETTEl va eival IDIQITEPA TTPOCEKTIKOI KAl va TnPouv €UAABIKG Ta
UYEIOVOUIKA PETPa  €vavTl TG vooou COVID-19. Akoua, MEOw NG
OUYKEKPIPEVNG TTPOCEYYIONG TOU BEUATOC PTTdpEeTa O HOVO va BIaxEIpIoTW Eva
IATPIKO KEIPEVO, AANA KaI VA QVTIMETWTTIOW TIG TIPOKAACEIG KAl TIG HETAPPACTIKEG
KAl UQOAOYIKEG DUOKOAIEG. ZUVETTWG, TA OPEAN TNG TITUXIAKNG £PYATiag Eival
TTOAQTTAG.
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