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IHEPIAHYH

Ewayoyn: Hvocog Wilson givot pio 6dvio cuTocmUOTIK VITOAEUTOUEVA KAPOVOLODUEVT|
v6G0¢ TOoV peTafoAlopol. Ty ovcia 1 avEnomn Tov yadlkol Tov oe petaforiletor amod To Nmap

oTOV 0pYaVIGUO YiveTal ToSIKn g Bovatneopa.

YKomog: XKomOG TG mapovoOS OVOCKOTIKNG LEAETNG ivan 1) dlepevvnon TV aclevdv pe
voco Wilson pe otoxo v opbf ypnon tov vOonrevTikdVv TopeuPacemy Ge OVTEC TIg

KOTOGTACELS.

Yiko- Mé0odoc: Ilpaypoatomombnke avackommon g oebvoig Piprloypapiog otig
niextpovikég Pacelg dedopévav PubMed ko Google Scholar kot v évrumn eMAnvikn kot
Eevoylmoon Biproypaeia tng PipAtodnkng tov tunpatog. To VA g HeEAETNG amotélecay
emheypéva. GpBpa. dnpoctevpéva Katd Kvpo A0yo ta televtaio €tn. Aéfelg mov
ypnowomomdnkay o cuVOLAGHODE Katd ™V avalntnon Ntav «fmap», «Nocog Wilson»,

«Wilson disease», «patients», «nurse» , «child», «caregiver», «<hepatolenticular degeneration».

Yvumepaoporta: Ovtog o vocog e TOAAEG LETOAAAEELS TTOL aKOUO OEV EYOVV KOTOYPOPEL
OAeg, M Owyvoon Kor Oepameion kKabiotator OVGKOAN pHeE TO VOONAELTH| Vo TOPEYEL

OLYKEKPIUEVES TOPEUPACELS Y100 TV avakoLPLoN Kot T BeAtimon Tov acOev.



ABSTRACT

Introduction: Wilson disease is a rare autosomal recessive inherited metabolic disease. In
essence, the increase in copper which is not metabolized by the liver in the body becomes toxic

to fatal.

Objective: The purpose of this review study is to investigate patients with Wilson disease with

aim of proper use of nursing interventions in these conditions.

Material- Method: A review of international literature in the electronic databases PubMed
and Google Scholar, and the printed Greek and foreign language bibliography of the library of
the department. The study material consisted of selected articles published mainly in recent
years. Keywords used in search terms were «fmap», «Nococ Wilson», «Wilson disease»,

«patients», «nurse» , «child», «caregiver», «hepatolenticular degenerations.

Conclusions: Being a disease with many mutations tha have not yet been all recorded,
diagnosis and treatment become difficult with the nurse providing specific interventions to

relieve and improve the patient.
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Ewcaymyn

H vocog Wilson givon pio. omdvia acbévelo 1 omoio eviomioTnke Kot pguvinke mpmn
@opd 1o 1912 and tov Bpetoavd vevpordyo Samuel Alexander Kinnier Wilson and émov ko
mpe Vv ovopacio tg. Ot datapoayés mov Tpokaiel evionifovtol 6Tov YKEPAAO, TO VELPIKO
cvotnua Kot T0 cuk®Ttl. H vécsog opeidetan o petadrdéelc tov yovidiov ATP7B 6mov 10
ypopocoua 13 petapépetl 1o yorkd amd ta nrotokvtTopo (Rosencrantz & Schilsky, 2011).
2V vOoco 0g HeTaOMIETOL O YOAKOG LLE OMOTEAEGUO TN GTAOIOKY) TOV GUGCGAOPEVCT| GTOV
opyoaviopd, kabiotavtog Tov £161 T0E1KO. Kaboti n cupntopoatoroyio motkilel kot GAAES POpPES
arovctalel , N ddyvoon g vocou eival apketd dvokoin dwudwkacio. H OBepameio givan
LLOKPOYPOVIOL LE OPICUEVES TTOPEVEPYELEG, OLUPOPETIKEG OVAAOYOL L€ TO TUTO TNG UETOAAAENS
Kot Tov acBevn mov 11 eépel. H amotehespoticdtepn Ao ival HETANOGYEVGT NTATOG TOV
evoeikvutal og Bopléc KOTAOTAGELS Kot TPOYWpNUEVa emimeda TG vOGov. Av dg Bepamevtel 1)

vooog Wilson 1 Bavatnedpa éxpaon eivor povodpopog (Lo & Bandmann, 2017).



Kepdrawo 1° : XAPAKTHPIETIKA NOXOY WILSON

1.1 OPIXMOX-EINTAHMIOAOI'TA

H vbéoog Wilson 1 Nmoto@okoedne ekpOMOn €ival [0, GVTOCMUOTIKE VITOAEWTOUEVT
Swtapoyn pe emintoon 1:200.000 dropa. Oeeileton e avENUEVN GLGGMPEVOT YOAKOD OE
opyava Tov avBpdmov, Kupiwg oto Nrap kot 6to KNX, Aoy avénuévng tapovsiog Tov 6to
KUKAOQOPIKO GUOTNHO. ZVVINO®G KANPOVOUEITOL LE QVTOGMUATIKO VTOAEWTOUEVO TpOTOo. H
Bacikn yevetikn avopoAioc aeopd TV ehattopévne cvvleong cepovAomAlacpivig, piog
OECUEVTIKNG TPOTEIVNG YOAKOV, Kot TV TAOOAOYIKY| ATEKKPIOT] TOV YoAkoV otn yoAn. To
naforoykd yovidlo ¢ vocov Ppioketal oto ypoudcsoua 13 kot €01kdTEPA GTO YOViSlo
éxppaong mpwoteivng Aeyopevn ATP7B. 'Exouv kataypagel mdveo amd 200 petaArldEels Tov
YoVIdiov OV 00N YOVV GE VOGO L dPOPETIKT BapvTnTa Kot Ekppacn (BAayoylavvonoviog &

TCoveac, 2018; Lissauer & Clayden, 2012).

‘Eva. yovidro M| pio yevetikn vocog Bewpeital oG vmolemmopevn O6tav omoutovviol dvo
avtiypa@a avOpolmv yovidiov mpokelévov vo ekOMAwBel m vocog. Ot auTOCOUIKES
VIOAEMOUEVEG VOGOL GUVIGTOUV TO OMOTEALECUA OAVOLUUAING G€ £va YOVISlo 0molovdNToTe and
T 22 0VTOCOIKO Ypwpocopata. Eva dropo kKAnpovopel pio vtoAeumwod ey voco 0tav el TO
éva petadAaypévo yovidlo amd tn untépa Kot To GAAO omd To TaTEPA TOL. ZVVNOMG KOVEVOCS
a0 TOLG YOVELG O MACYKEL, EMOUEVMGS, KAOEVOS amd Tovg Yovels Ba mpémel va épel 6To €val
YpouOcOUE €vo peTOAAOYUEVO YOoVIdlo kol o610 dAAO ypopdcopa Tov (ebhyovg éva
@LGLOAOYIKO Yovidlo. Ot yovelg awtol amokaAlovvTol POPEIC TNG GLYKEKPIUEVTG VOCOL Kol

owvnBwg dev ekdnAdvovy onueio kot cvurtopata ovtig ( LeMone, P., et al, 2014).

1.2 ANATOMIA

To fmap 1 aAldG cuK®OTL BpickeTal Kupimg otn 0e&1d TAELPA TOV KOPLOV KAT® 0td TO 0eE10
B0L0 TOV SLPPAYUATOC KOl GXEOOV KOVUTAEL KOt akoAovBel T Topeia Tov 0e&100 TAEVPIKOV
16&0v. Avtd TO OpYOaVO €ivorl £va KOGTOVOKOKKIVO EVOOTEPITOVOIKO OPYOVO TOV KOADTTETOL
TAMNPOG ond TEPIGTAAYYXVIO TEPITOVOLO TOL TOV divel pia Agio Kot yoaloTepn RQAvion Ue
Bapog mepimov 1500 ypappdpla. IIpooeietor o610 mPOGH0 KOWAKO TOlYOUM, OTO

dMOEKAOAKTVAO Kol GTO EAAGGOV TOEO TOL GTOUAYOV HECH TOV AVTIGTOLYMV TEPITOVOL®Y KOl



ocuvoéoumy. Xmpiletor oTn KUPTH OLOPPAYUOTIKY ETIPAVELD KOL TI) GTAMYVIKN EMUPAVELL

(Moore, et al., 2016; Platzer, et al, 2011).

To Mmop mepiPdAietar amd pion vodn KOyo 1 0moio. GLVOOEVEL TOL NTOTIKA oyyeio
oynuotiloviag €va VTOGTNPIKTIKO SIKTVO GLVOETIKOD 10TOV GTO E0MTEPIKO TOL OPYAVOL
YVOoTd ®¢ kKawo tov Glisson. Avaueco omd TO0 GLVIETIKO VTOGTP®UO Ppiockovtal Ta.
NTOTOKVTTOPA, TO EMONALOKAE KOTTOPO TOV NTATOC, Kot Oha avtd poali oynuatifovy ta nrotucd

AP dNAadT TIG apyLTEKTOVIKEG doKEG povadeg avtov. (Platzer, et al, 2011).

Meto&) TV TOAMV HETAROAMKOV SpacTNPLOTHTOV TOV, amodnKkedel YAVKOYOVO Kot EKKPIvEL
YOAN, £Vl KAGTOVOKITPIVO 1) TPAGIVO VYPO TOV GLVTEAEL GTN YOANKTOUOTOTTOINGT TOL AITOVG.
Ola to BpenTIKd GLGTATIKG TOV OTOPPOPOVVTOL OO TO TENTIKO CMOANVO 0ONYOVVTIOL TPMTO
010 Nmap PES® Tov TLANiov PAEPKoD cvotiuratoc. H xoAn oépetat amd to Nrap pHéco TV
YOMPOp®V TOPpwV, 05100 Kol aploTEPOD MTATIKOD TOPOL, Ol OMOI0L EVAOVOVTOL KOl
oynpoatifovv Tov Kowd Nratikd Tdpo, 0 0TOI0g EVOVETOL LE TOV KLGTIKO TOPO Kot oynuatilet
TOV KOO YoANdOyo mopo. H ol mapdyetor cvvey®ds, Opmg HETaED TV YELUATOV
CLGGMPEVETAL KOl AmOONKEVETAL LEGA GTN YOANOOY0 KOGTN M OTOi0. GLUTVKVAOVEL T OAN|
HEC® NG amoppoOPnons Voutog Kot aAdtwv. Otav 1 Tpoer PTAVEL 6TO dMOEKAOGKTLAO M
YOANBOY0C KOGTN AMOGTEALEL EKEL GLUTVKVOUEVT] YO LEC® TOV YOANPOpwV Topwv (Moore,

etal., 2016).

Y7o younin pey€0uvveon, o puGIOA0YIKOC NIOTIKOS 10TOC ToPOLGLALEL VO TPOTLITO NTATIKMOV
AoBilov eEayovikod oynuatoc. Kédbe AP €xel pia kevipikn eAEPa Tov TOPEVETOL OAUEGOV
TOV KEVIPOV GO TNV OO0l KOATOELT] , ONAOY| LEYAAD TPLYOELDT), KOl GELPEG NTATOKVLTTAPWOV
axTvofoAovv Tpog e von Tt mepipetpo N omoia oynuotiletor dtav tpafnytodv ypaupés and
T1G Tep1PdArlovoeg HeGOAOPleg TuAaieg TPLAOES, ONANOT TOVS TEAIKOVG KAAOOLS TNG NIOTIKNG
moAaiog EAEPAG, TG NIOTIKNG apTNPiog Kol TOV apyIK®OV KAAO®V TV YOANPOp®V TOPMOV

(Moore, et al., 2016).

1.3 ®YXIOAOI'TA

To Amap givor To peyaAdTEPO KoL SNUOVTIKOTEPO HETAPOAIKS Opyavo Tov cmpatog. TIépa
Ao TN TEYN TOV TPOPOV LE TNV EKKPLOT] YOMKOV 0AAT®V Kol TANODPA GAL®VY AEITOLPYIDV ,
10 NYap ivar vrevBuvo Yo TNV amobKeELOT YALVKOYOVOL, MMV, GLOTPOL, YOAKOD Kol TOAADY

Brropvov. Ady® TV TOAADV AELITOVPYLOV TOV EKTEAEL TO OpYAVO OVTO , TO. NTOTOKVLTTAP



eneavifouv meplopiopévn eEe1diKevoT EMTEADVTIOG TIG 101EC METOPOAIKES KO EKKPITIKES

Aertovpyiec ( Sherwood 2016).

O yoAkdg amotedel amapoitnto OpenTIKO 1YVOOTOEIO KOU GLUUETEXEL OE TOAAATALG
KUTTOPIKEG AELTOVPYIEG OMMG: OTN LUTOYOVOPLOKT OGVOTVELGTIKN 0ALGIdM, oTn ocvvbeon
peAavivng, 6To HETAROAMGUO VTOTAIVIG, GTIV OLOLOGTOCT) TOV GLOTPOV, GTHV OVTIOEEIOMTIKY|

dpaomn kat Tapaymyn cLVOETIKOD 16ToV (BAayoyiavvomoviog Tloveag, 2018).

O yoAkdg mov TPOSAAUPAVETOL HEGH TNG TPOPNC, ATOPPOPATOL OO TO EVIEPO KOL OLPOV
ouvoebel e AEVKOUATIVI] HETAPEPETOL GTO NTOTOKHTTOPA Y10 Vo GUVIEDEL LEPOC TV e
puetaddobelovivy kot to  vmdérowmo va  petapepbfei ot ovokevny  Golgi  avtdv

(Bhayoywavvomovrog & TLoveag, 2018).

Y€ mEPUITOGELS QVENUEVNG TTapoLaiag yaAkol ,cuvdéetal pe tn npwteiv ATP7A mov doev
eVPICKETOL HOVO GTO MTOTOKVTTAPO, KOl EEEPYETAL GTO KUKAOPOPIKO GUOTNUO , EVA GTO
nratokvtape pe w Opdon g ATP7B e&épyetar ota koAmoegdn, agov ocuvvoebel e

oepOVAOTAOGUIVY, 1| oofdAleTal ota yoAneopa (BAayoyiavvomoviog & Tovpag,2018).

1.4 ITAGOI'ENEIA

To maBoroyikd yovidlo TG NTATOPAKOEWDOVS EKPVAIONS, BpiokeTan 6T0 Ypopdcoua 13 Ko
O GLYKEKPUEVA GTO YOVidlo Ekppaomng tpwteivng amokaiovpevng ATP7B. H petafifaon
Tov TafoAoykov yovidiov oto modi Ko omd Tovg OV0 Yovelc, TpokaAel daTapayn GTO
LETAROMGLO KOl GTN GLYKEVIP®GT TOV YOAKOD KLPIMG GTO NTOP, GTOV EYKEPOAO KOl GTOV

KEPOTOEDN YITdVa, TOL 0QOaApoD (BAayoyiavvomoviog & Tlovgag, 2018).

¥t voco Wilson i dpdon g ATP7B vroAeinetatl, pe omoTéAeGO TNV GLGCOPELOT UN|
OLVOEOEUEVOD [E TN TPOTEIVN YOAKOD OTO MNAATOKVLTTOPN TPOKUAMVTAG MTOTOKVTTOPIKN
BAGPN Ko TNV ameAevBEp®on aLENUEVOV TOGOTHTOV TOL GTO NTATIKG KOATOELY TOV 00N YEl
otV evamobeon tov pEG® TNG KLukAOPopiog e OAO Ta OPYOVO TOV GAOUOTOS OTMG GTOV
Kkepatoewdn] , oto KNX kot ota epufpd apocpaipia. Ta vymAd enimedo xaAkov mépav Tov
(QLOIOAOYIKOD €YOVV TOEIKN OPACT KOl OVTIGTOIY®MG TPOKAAOVV TNV €UPAVION OOKTLAIOV
Kayser- Fleischer omv ipida tov 0@OOAU®VY, VELPO-YLYLATPIKOV EKONADOE®Y KoL
apoAvTikng avoiog. H towkn dpdon vmepPfoiikod OYKOL YOAKODV GTO COUO TPOKOAEL

o&e1dmTikd stress (Bloyoywavvorovioc & TCovgpag, 2018; Benjamin, et al, 2018).
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1.5 KAINIKH EIKONA

H vdosog Wilson av de dtayvmotel Kot 6V avTILETOTIOTEL £YKOLPO LITOPEL VoL 001 YNOEL GE
Bavato evd ot mbavotnTeg Yoo TANPNS avakopymn sivor avénuéves. I'a 1o Adyo avtd Kdbe

acBeveig pe COUTTOUOTA NTOTIKNG OVGAEITOVPYiG TPEMEL Vo, eEETACETAL Y100 TUYOV YOVISLOKT
uetaliaén ATP7B (Gitlin, 2003).

H dudyvoon g vocov Wilson yivetar cuvfog o dropa niikiog 10-30 etdv. 1o moudid
N vOG0G EKONADVETOL LE CUUTTOUOTO OO TO NIOP UETA TNV NAKio ToV 3 ¥pOvVeV evd o
devtepn dekaetia kot petd amd to KNX. To 20-46% twv acBevav gppavifovv copmtopato
uovo and to Nmap. O daktdoiog Kayser- Fleischer mapatnpeitoan oto 95% tov acbevov pe
VELPO-YLYTPIKES EKONADCELS Kot 610 55% TV 0cOevOV P NIOTIKEG EKONAMGELS EVA TPV
™mv NAKio Tov 7 etdv o mapatnpodviar (Broyoylavvonoviog & Tloveoag 2018; Lissauer &
Clayden, 2012).

Yto. wodld wopovolaleTal e OMOWONTOTE HOPPY] MTOTIKNG VOGOL OmmG o&giag,
KepavvoPorov nmatitdag, Kippwong kot moAaiog vaéptacng. Ta  vevpoyvylatpikd
CUUTTAOUATO TEPIAAUPAVOLV TN UEIOUEVT] ATOO0GT GTO GYOAEl0 1| TN dovAELd, LeTaOAES Ot
oudfeon Kol TN CLUTEPLUPOPE, OMOLGIO GLVTOVIGHOL KWNoewv, Ppadvkivnoic, TpOUo,
KaTaOAym, evovykvnoia, OLGKOAiN GTNV OUIAMO KOt GTNV YPOLPY], OKOUT Kol YOYXWOGT, TO. OTToial
EMOELVAOVOVTOL LE TNV TTAPOOO TOL ¥pdvo. Emiong, ot nmatitideg cuvodehovtat omd aploAVTIKN
avorpio 1 oEgla VEQPIKT OVETAPKELDL.  XTOV EPYACTNPLOKO EAEYYXO TapaTNPEiTOL AOENCT TOV

pavoapvacomv (Blayoyavvorovrog & Tlobeag, 2018; Lissauer & Clayden, 2012).

1.6 AIA'NQXH

H dibyvoon g vocov dev givarl gukoln. Znpiletor oTig KAVIKEG EKONAMGELS TNG
vOGOL KO TOL EVPNLATO TOV EPYASTNPLOKOD EAEYYOL (BAayoylovvomoviog kot cuv, 2018) evd
HOPLOKO TEGT YOVIOL®V OV VTLAPYEL KATO10 d100d0UEVO OTwc DNA 16T Yo TNV 0veLPEST TNG

YOVISLOKN G HETAAAENG , TTOV emTohVEL TN ddyvmon pe akpipewo (Roberts & Schilsky, 2003).

AocbBeveic pe exdnimoelg amd to KN £yovv cuvibmg Betikd daxtolo Kayser-Fleischer
otV 0QOUALOLOYIKY) €EETOOT. ZE TEPUITAOGEIS MOV O OOKTUAIOG EKAEIMEL, M HOYVNTIKY
Topoypapio avadeikvoel ot akolovBieg T1 avénuévn €viacn CNUOTOS TOV QAKOEWOOVG
TLPNVO KO TNG TEPLOYNG TOL LEGEYKEPAAOV Kat oT1g T2 akoiovBieg avénuévn évraom onpatog

010 Odhapo ka oto Baotkd yayyio (BAayoylavvoroviog kon TCoveag, 2018).
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210 Broymuxd NraTikod EAEYYO OVIXVEVOVTOL TO, EMITESN TPAVOOUUIVACOTC KLPIWG GE Veapn
nAkio. H ogpovAomiacpivn etvor pio NTotiky TpOTEv) TOv GLUVOEETAL e 6 LOPLA YOAKOV Kol
amopakpHvel 90% yorkoD Tov OPYOVIGHOD HEGM TOV KLKAOPOPIKOV, Y10, AVTO GTOV 0pd TV
acOevav vosov Wilson givor petopévn, 01mg 1 aAKOAK oo@atdon Kot o xoAkds. Avtibeto
OTOV YOAKO TV 0VPp®V 24mMPOV KATAYPAPETOL AVENCT, 101MG LETE TN YOPNYNON EVOG YNAKOV

napdyovta, e mevikilhouivng (Roberts & Schilsky, 2003).

SOUQOVO PE TNV EVPOTAIKN NTOTOAOYIKN KOWwOTNnTa £Yovv Tpotabel oe o KAipoKo
duyvoong ¢ voocov pe abpototikn PBabuoroyio ta €N xprripua: doktodog Kayser-
Fleischer, exdnimoeic and KNI , ogpoviomraouivny opod, Coombs apvnrikd arporvtikn
avoupio, Boyio NTATOC Yo TNV aviyvenon TV eTEd®V YaAKoD Kot TG ypoong rodamine(+)
, TOGOOTA YOAKOD 0VPMOV KO YEVETIKOG EAEYYOG Yo TuYOV petodddEews. T tn olyovpn
duyvaoon ypetdlovtal 4 kol Gve povadess , yuo mbovn 2-3 povadeg kot Kato amd 2 povadeg

gtvar ami®ovn (BAayoylavvorovrog kat TCovgag, 2018).

1.7 OEPAIIEIA

H Oepaneion yiveton pe yopnynon D-mevikidhapiving 1 tpeviivng mov mpodyovv tnv
OEKKPLOT] TOV YOAKOD GTO 0VPa LEUDVOVTOS £TGL TI GLYKEVIP®GT TOL 6T0 NTap kot To KNZ.
Emiong yopnysitanr yevddpyvpog mov peidvel eniong v amoppdenon tov xaAkov. o v
TPOAN YT TG TEPLPEPIKTG VELPOTADELNG dideTan TVPOOIEIVN Kol Yo TN VEVPOAOYIKN PeATicon
umopel vo ypelotovv ewg kot 12 unveg Oepameiog. H petapdoyesvon evdsikvoton oe
TEPMTMOGEIS KEPALVOPOLOL NTATITIONG KOl 0EEIOG NTATIKNG AVETAPKELNS TEAMKOV GTadion, N
onoia. Ogpamevel v Nmatiky ovemdpkelo. ko ™ voéco Wilson (BAayoyiavvomoviog &

TCovpag, 2018; Lissauer & Clayden, 2012).

[T avodvtikd, n AMota tov evosiewv &yl ypnyopa dievpuvlel omd TN oTLyUn €QOPUOYNG
NG KAMVIKNG LETAUOGYELONG NTATOG, VO £XEL TEPLOPLOTEL N AMota TV avtevdeifemv. H vooog
Wilson omotelel and tic Myotepeg ovyvég evdeilelg petapooysvonc. O aplBudc acHevov mov
Bpiokovtor e AMota Yoo LETAROGYEVOT NTATOG AVEAVETOL £TNCImG 0dNymdVTOG o€ Paduaio
avénon tov Bavodlvtov acBevdv v ovOUOVAG HE OMOTEAEGUO. TN YOAGP®ON T®V
TPOTYOVUEVOV OEOOUEVOV KATOAANAOTNTOS TOV MRATIKOV pooyevpdtov. Ta fmota mov
HETOUOOYEVOVTOL EMTLYMOS CNUEPA fvar amd d0teg nAkiog dve v 80 etdv. TlpotiudTot va

vrdpyer ocvpfotdtnTo Opdoas aipaTog OAAG aVTO dev givor AmOALTN OVAYKT EVO M
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SO TADPOOT TOV IGTIKMOV OVTIYOVOV 08V €ival avaykaoTikd onpoavtiky). [lapd 1o 6t to mop
elval éva amd To peyaAvTEPA OpYOvVo TOL LETAPOGYEVOVTOL HE Baon To néyebog, paivetol 0Tt
amorteitor AMydTePN OVOGOKOTAGTOAN MG GLVTAPNONG o€ cOykplon pe GAia Opyava. Ta
KOPTIKOGTEPOELON UTOPOVV VO SIOKOTOVV LE AGPAAELN KOl TO PLOVO OV Ypetdletar etvar Evag
OVOOTOAENS KOAGIVELPIVIG G€ YaUNA 006N TPOG OVOGTOAN UOKPOTPODEGUNG amdppLyNmg.
Téhog, o1 emmAoKég pHeTd amd PETOUOOYELON NMTATOC €ivol CLYVEG, OAAG UTOPOVV Vo

AVTIHETOTIGTOVV amotelecpotikd (Doherty, G., 2018).
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KE®AAAIO 2° - NOXHAEYTIKEX ITAPEMBAXEIX

H vdcog Wilson 6vtag pia omdvia dtotopoyn ekoNAOVETOL KUpimg o€ modikég nhikisc. O
VOGNAELTNG €ival 1 TPAOTN YPOUUY ETIKOWVOVING e TOV acBev] Kot TOLG GLVOOOVE TOL Kol
OULVOETIKOG KPiKOG awT®Vv pe Tovg Bepdmovteg watpovc. H mapatipnon kot n yvodon tov
VOONAELTN OAAG KO 1] KOAT ETIKOVOVIK KOl Ol GYEGELS EUMIGTOGVVIG HETAED VOGNAELTN Kot
acBevov etvar Bacikol Tapdyovieg yio v Tapoyn PEATio¢ fondetag otov okomod iaong. O
POAOG TOL VOGNAEVLTY| GTIV NTATOPUKOEWDOVS EKPVAIGT] SLOKPIVETAL GE TPELS KOTNYOPIES, TNV
TapoKoAovOnon Kot Tov EAeyYy0 TG mopeing Tov 0chevodg otn mTpoPAEndUEVT A0 TOV 10TPO
aywyn Oepameiag, 6T AVTILETMOTION TOV YUYIKOV KOl VEDPOAOYIKMOV GUUTTOUAT®OV Oomd TNV
apyn Héxpt petd to mépag g Oepamelag ko otn dlayeipion Tov acBevovg mpo Kot

ueteyyepnrikd. ( Lissauer & Clayden, 2012; Day, et al. 2021).

2.1 POAOX NOXHAEYTH XTHN GEPAIIEIA

2OUQOVO LE TN CUUTTOUATOAOYIO, O VOOAELTG KaAgitan va avakovpicel Tov actev| and
TUYOV TOVOLG KOl VOL KOTAYPAPEL KaOnUeptva CoTikd onpeio Kot T KAWVIKY EIKOVa Tov acHevr).
Aappavovtoag vroyv ™ dSuoKoAia TOL 0PYAVIGUOD GTO HETARBOAMGHE TOV YOAKOD KOTAVOOVUE
TG 0 acBevg TPENEL vaL £XEL EWOKA OALUOPPOUEVO SLOLTOADY10. ATOQEVYEL TN KATAVAA®GN
TPOPIL®V GE VYNAY| TEPLEKTIKOTNTO YOAKOD OTMG 0GTPAKOEWY], ENPOVS KAPTOVG, GOKOAITA,
HovITApo Kot KpEato opyYavioumv. To vepo amd yOAKIVOLUG GOAVEG TPEMEL VO PIATPAPETOL Y10
mv aeaipeon yvootoyeiov. Otav BeAtimbel n kotdotoon vyeiog Tov acbevovg amd ™
Oepaneio pmopel va katavaiover pe otabepn adénon HIKpn moocdHTNTO YOAKOL, TAVTO LE
napoKoAovOnon. Adym g NTatikng EKQOAIONG B TPENEL VoL ATOPEVYOVTOL TOL MTTApd  TTOV

dvoKoAEHOLY TOV HETABOMOUO TOVG OO TO GLKAOTL Kol TNV ovénorn voatavlpdkmv Kot
Bepuidwv. (Schilsky, 2021; McKinney, et al, 2020).

O voonievtg etvar vTELBLVOS Y10 TO TPOYPOLUATICUO TG NUEPOS TOL 0GBV GYETIKA LE
TOVG EPYOOTNPLOKOVG EAEYYOLG KOU TIC EEETACEIS, TNV €POPUOYN NG Oepameiog kot T
Katoypaen g topeiag tov achevr] KaBoAN 1 didpkela g Oepameiog aALd Kot HETd OVTNC.
Ta copntdpate ToL TOAVOV EVIOTIGEL 0 VOOTAELTNG KOl TPEMEL VAL AVTILETOTICEL Elvar puetalh
AoV I dlatapoyéG OTn CLUTEPLPOPE, TPEHOLAO, OVLGTOVIO, TOPKIVGOVIGUO, YOpEia,
OTACTIKOTNTO KOl avAAOYo TV EKQAVOT OV £YEL TAPEL 1] VOGOG IKTEPO, OLULOAVTIKY avoiLpia,

avope&io, oTEATOPPOlD, £VIOVO KVNORO, KOowMakn odwdtacn ka. Ot vELPOLOYIKY
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ocvUTTOUROTOAOYIO OV dlabétel 0dnyieg dwyeipiong mépa amd TN Bepameio amoyaAlkomoinong
™m¢ vooov ( Litwin, et al,2017). Xvykekpiuévo , 0 VOONAELTHG TPEMEL Vo yOpMYEl
20mg/muepnoing D-tevikidhapiving popacpévn o€ 3 Eexmpilotég d06cels. Ta diokio Oa mpémet
Vo xopnyouvtal Tpwv amod to yevpata. Opmg n D-mevikiddapivn etvot 101K0G avToy®VIGTHS TG
Toprdo&ivng, Tpémel va yopnyovvton 25mg/muepnciog mupldoEivig COUTANPOUATIKA. AKOUN
Kol 6ToVG Papld waoyovies acheveic n nuepnoila 6601 o€ Tpémel vo veepPaivel Ta ~ 29/uépa
TOVAGYLOTOV Y10, YPOVIKO SLACTNHO Ol LEYUAVTEPO TOV 3 UNVOV, AOY® KIvdOVoy TPOKANoNG
apoppaytkng depuatomadeiog. A&ilel va onpelmbel TG 0 voonievtng mpénet va eivar Told
TPOGEKTIKOG GTNV OVTILETMOMTIGT] TOV TOVOV KO TOV TUPETOV LE OVOAYNTIKE KO OVTITUPETIKA
eapuaka kabott emPapdvovv ™ Aetrtovpyio Tov Hmatog (Maier, 1996; Schilsky, 2021;
Avtoviadng, 2007).

2.2 YYXOKOINQNIKH ANTIMETQIIIXH

O voonlevtg koAeitan oe pia mepimtwon oacbevovg pe voco Wilson vo mapéyet
GUUPOVAELTIKY] Kol YLYOAOYIKT] VTOGTNPLEN TG0 oTov 1d10 Tov acBevig mov cuvnBwg gival
veapng NAKiag 660 Kol 6To 01KoyeveELokd TePBEALov avtov. Apyikd Ba mpénet vo oxedlaotel
éva opyavouévo Kol eDANTTTO Kanpeptvo mAdvo Bepameiog tov acBevr) ylio vor HEUDOEL TO
emimeda dyyovg kol cvyyvons. H moapoyn mAnpo@opidv yio 0molodnmote amopic Kot avaykn
elvanl emiong moAd onuavtikry. H dvvatdmta ékepacng g aymviag, Tov mtovov Kot TmV
cuvasnuatov tov acevodg UTopel VO GUVEIGOEPEL GTNV OVOKOV(OLOT KATOLOV YUXIK®OV
CUUTTOUATOV OTMG oyxMdONG dlaTapoyn Kol KATAOAWYT), Kot Vo, dVENCEL TN OEKTIKOTNTA TOV
opyoaviopov tov ot Bepancia. H doknon, n dnuovpyikn €kppacn HEGOH amd TO YDOPO TNG

TEYVNG Ko 1 emapn pe to eEmtepikd mepifariov Ba fondncovv e&icov (McKinney, et al, 2020).

2.3 METAMOZXZXEYXH - XXEAIO NOXHAEYTIKHX ®PONTIAAX

To 70-80% twv acbevav pe petapdoyevon Nratog ETPLdvVoLY TOLAGYIGTOV Yo 3 ¥pdvia
pe kaAn mototnto Cmng. Metd amd ) yepovpyikn enépPacn Ba tomobetnOel Evac cornvag T
ko évag Jackson-Pratt. O acOevic Oa Aappdavel kukAoomopivn epdpov (oNC, TPOKEIUEVOD VaL
amopevyfel M amdppwyn TOL pooyevuotoc. Emiong, pmopel va  yopmynBovv Ao
VOGOKOTAGTUATIKG Omw¢ M alabetonpivr), KOPTIKOGTEPOELDY], TAKPOAGOVS, LOVOKAMVIKO

avticopo OKT3 kot avtayoviotés tov vrodoyémv g viephevkivng 2 6nmg Simulect kot
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Zenapax. I'a va amopevyBel Lolpmén Ba mpémet va AneHoHv avotnpd pétpa kot 0 acbevig va
nmapakolovdeital oTeEVA Yoo onueio apoppayiog Kot vrooyKopiog. To LETpa o Td £Y0VV 6TOYO
™ TPOANYN amd TVELHOVID, OTEAEKTOGIO KO TAEVPITIKY] GLAAOYY. AKOUN TapaKolovBovvTot
oTEVA M NTOTIKN Agttovpyio, TO KAAL0 TOV 0pov, 1 YALKOLN Kot ot Tapdyovteg THENG. ATtOppiym
TOV HOGYELUOTOG UITOPEL VO LTOINAMVOLV O TOVOG 6TO 0610 LTOYXOGVOPLO, N AVENCT TNG
YOAEPLOPIVIC, 0 TVPETOG KO O HETAPBOAEG OTO XPOLO TV 0VpmV Kol Twv Korpdvov (DeWit,

S., 2009).
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XKomot Noonhevtikég Awtiohoynon Extipnon
napepfaoers AmotereopaTmv
O acBevig va unv e EvOdappuvon e H &lotepikevon e Miknce 7y TOVG
@ofdrtar toco Yo acBevoic va Bonba ot peimon €VOOLUGLOVG TOL KOl
NV emtuyio. Tov EMIKOWVOVNGEL  TIG TV EMMES OV non glvar  mo
YEPOVPYEIOV avnovyieg tov Kot dryyovug xorapdg
TOVG e H yvoon e A¥OOnkav  amopieg
TPOPANUATIGLOV elo1oTOmolEl TV Kol 0 acBevng etvat
TOL ayovio  yww  TO GLVELONTOTOMUEVOG
e Evnuépmon yw Gyvmoto

OlgpKelr Kot TN

dladkacio TOL
Yepovpyeiov
Ytodwokn  peioon o Toaxtikég  ANyelg e 'Eleyyog emmédov e O yokkdc oVOpwV
EMTES OV delyportog YOAKOV € 0vpaL OTUELDVEL GTOSIOKT
npocAappavopevon ovpav/eBoopadiaio o Eleyyouevn peimon
YOAKOD e EuWwa npociapfovouevn e Hueproa Ay
SLHOPOOUEVO TOGOTNTA YOAKOD S10TPOPIKDY
SToAdY10 YOUNAO aveyKdV Yopic
G€ TOGOCTA YOAKOD emPapovon

OpPYOVIGHOV OO TO

YOAKO.

(LeMone, Burke, & Bauldoff, 2014; DeWit, 2009).
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KE®AAAIO 3° - NEA EPEYNHTIKA AEAOMENA

3.1 Geographic distribution of ATP7B mutations in Wilson disease
Abstract:
Background: Geographic distribution of ATP7B mutations in different populations.

Objective: To summarize common mutations in the ATP7B gene and graphically illustrate

their prevalence in different populations.

Methods: A literature search was done using PubMed and the Wilson Disease Mutation
Database

Results: p.His1069GIn is the most prevalent mutation seen in Europe. In the Mediterranean
countries, the array of prevalent mutations is different from the rest of Europe. In Far East
Asian countries, the mutation p.Arg778Leu is the most common. In India, no single mutation
seems to be dominant, owing to the vast ethnic diversity of the country. The p.Cys271*
mutation is dominant in the east, west and south, but not reported in the north. In the Middle
East, data from Saudi Arabia shows the p.GIn1399Arg mutation as the most prevalent. In the
US, the p.His1069GIn is dominant, whereas in Brazil the mutation ¢.3402delC dominates.

Conclusion: Clinical features in WD patients can be misleading and often absent. Genetic
testing is used to confirm the diagnosis. However, owing to the large gene size and vast
diversity in the mutations, genetic testing can be time-consuming and tedious. This study
reviews ATP7B mutations seen in different populations and can help develop time-saving

methods and expediate the process of genetic analysis of WD.

I'eoypaeikn kotovop petairaéemv ATP7B 6ty vooo Wilson

Hepidnyn:

Iotopiko: Zopgova pe to Gpbpo twv Gomes & Dedoussis, (2016) éywve yewypoa@ikn

Katavoun petadrdEewv tov ATP7B og dtapopeTikods mAnBucuong.

Ykomog: Na cuvoyiotodv ot KovéG HETAALAEES oto yoviolo ATP7B kot va ametkoviotel

YPOPIKA O ETTOAACUOG TOVG GE SLUPOPETIKOVG TANOVGLOVG,.
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Mé0odor: ‘Eywve avalnmnon Piploypagiog ypnoiponoidviog PubMed xor Wilson Disease

Mutation Database.

Amnoteléopara: H p.His1069GIn givar n o dadedopévn petdrhaén mov £xet mopoatnpnoei
otV Evpomn. X11¢ pecoyelokéc yopes, N oepd TV Ol00e00UEVOV UETOAAEEDY Elval
dpopeTikn amd v vrorowtn Evpdmn. Xt yopeg e Anw Avoatolnig, ¢ Aciog, M
petdAraén p.Arg778Leu eivar  mo kown. Xty Ivdio, kopio pepovouévn petddialn oev
eoivetal va Kuplapyel Aoym g tepaoTtiog e0voTIKNg mokiAopopiag e yopoc. H petddiagn
p.Cys271* givon Kvpiopyn ot avaTOAKE, OLTIKE Ko VOTLO, dAAG OeV avapEpeTaL oTa. BOpELaL.
>t Méomn Avotoln, dedopéva omd T Zaovdikr Apafio deiyvouv ) petddiaén p.GIn1399Arg
®¢ TV 7o dadedopévn. Xtig HITA kvplapyei to p.His1069GIn, eved otnv Bpalidia kuplapyei
N netdAraén c.3402delC.

Yvumépacpo: Ta KAk yopaktplotikd o€ aobeveig pe WD pmopel va elvon Ttapamhovnticd
Kot ovyva amovcidlovv. e v emiPePainon g ddyvoong y¥pNOYOTOIEITOL YEVETIKOG
éreyyoc. QoT1060, AOY® TOL HEYAAOL LEYEBOLG YOVIOTOV Kot TNG TEPAGTLAG TOKIAOLOPPLOG OTIG
LETAALAEELS, O YEVETIKOG EAEYY0G Umopel va eival ypovoBOpog Kot KOVPAGTIKOS. AVTN 1 LEAETT
eetaletl Tig petodraéelg tov ATP7B mov mapatnpovvion o€ d1apopeTikovs TANOLGHOVG Kot
umopel va fondnocet oy avantuén peBodmv £01KoVOUN NS YPOVOL KOl GTNV EMLTA(LVOT] TNG

dwadkaciog yevetikng avdivong tov WD.

3.2 Mutation analysis of Wilson disease in the Spanish population -- identification of a

prevalent substitution and eight novel mutations in the ATP7B gene
Abstract:

Background and Aims: Wilson disease (WD) is a copper metabolism disorder characterized
by hepatic and/or neurological damage. More than 200 mutations in the ATP7B gene causing
this autosomal recessive defect have been reported. In certain populations, a high prevalence

of particular mutations allows rapid screening and diagnosis of the disease.

Methods and Material: We identified the ATP7B alterations in Spanish patients with WD.
Mutations in the ATP7B gene were analyzed in a total of 64 individuals from 40 different WD

families by PCR amplification, single-strand conformation polymorphism (SSCP) analysis and
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sequencing. Twenty-one different ATP7B gene mutations were identified, eight of which were
novel. 74% of the disease alleles were characterized among the 40 unrelated probands. We
identified a prevalent mutation in our population (Met645Arg), present in 55% of these 40
patients. The frequency of the remaining ATP7B alterations was low. In addition, 17 different
polymorphic variants were found. There is remarkable allele heterogeneity in WD in the
Spanish population. Nevertheless, SSCP screening for the most frequent mutations in our
population is feasible and leads to the detection of about 74% of the mutated chromosomes.
Molecular diagnosis of WD is very useful in clinical practice to confirm or support clinical

suspicion.

Avalvon petarroing s vooov Wilson otov weraviké tindvepéd -- tavtomoinon pog

EMKPATOVOOS VTOKATAGTOONGS KUL OKT® VEOV PeETUALAEE®V oTO Yovioro ATP/7B

Hepidnyn:

Iotopko ko okomog: opewva pe épegvvo. g Margarit, E. kot cuv (2005),1 vocog Wilson
etvar pia dratapoyn Tov petafolood Tov YaAkov mov yopoktnpiletal amd NraTKn 1/Kot
vevporoyikn BAGPN. Exovv avapepbel mepiocdtepeg and 200 petarrdéelg oto yovidto ATP7B
TOL TPOKAAOVY QLTO TO OVTOCMMIKO VITOAEUTOUEVO EAATTOMO. XE OPIOUEVOLS TANBVGLOVGS, O
VYNAOG EMMOAAGUOG CLYKEKPYEVOV UETOAAAEE®V EMITPENEL TOV YPIYOPO EAEYYO Kol TN

Syvewon g vooov.

M£0060¢ kot Yko: [Tpocdiopiomkay ot adrayéc ATP7B oe Iomavoug acbeveic pe WD. Ot
petaAraéelg oto yovioro ATP7B avolvBnkav ce cuvolikd 64 dtopo and 40 SopopeTikeg
owoyéveleg WD pe evioyvon PCR, avédivon moAvpop@iopod Stopdpemong Hovig EAKaG
(SSCP) ka1 Tpocdiopiopd aAiniovyiog .

Amnoteréopata: Eikootr pio dtapopetikés petorrdées yovidiov ATP7B tavtomomOnkav,
oKT® amd TG omoieg Nrav véeg. To 74% TV aAANAOLOPP®V THG VOGOV YopakTnpioTnKe HeTalh
tov 40 un oyetilopevov mboavov. Evioniomke pia emkpatodoa petdAroin otov taindocud
¢ lomaviag (Met645Arg), mov vrdpyet oto 55% omd avtovg tovg 40 acbeveic. H cuyvomra
TV vrolowmwv aAlaydv ATP7B Mrav younin. EmmAiéov, Ppédnkav 17 Srapopetikég
TOAVHOPPIKES TToPaALAYEG. Ymhpyer oSloonueimtn €TEPOYEVELD. OAANAOLOPO®Y  GTOVG

acBeveic pe WD tov omovikod TAn6ucpov.

Yopmépacpa: O Eleyyog SSCP yio Tig o vy vEG LETAALAEELS GTOV 1IGTOVIKO TANOLGUO eivan

EQIKTOC Ko 0dnyel oty aviyvevon mepimov Tov 74% twv petaAlaypévov ypopocoudtov. H
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poprokt otyveon tov WD glvail moAv ypriotun otnv kKAMvikn Tpdén yio v emPePaivon 1 v

VTOGTNPIEN TS KMVIKNG vToyiog

3.3 The dilemma to diagnose Wilson Disease by Genetic Testing Alone
Abstract:

Background and Aims: Wilson disease (WD) is an autosomal recessive disorder of hepatic
copper excretion. About sixty per cent of patients present with liver disease. WD is considered
a fatal disease if undiagnosed and/or untreated but recent data indicate that disease penetrance
may not be 100%.

Methods and Material: All patients underwent liver biopsy as part of the diagnostic workup.
Genetic testing for ATP7B was performed by Sanger sequencing. We report on a large family

with multiple affected siblings.

Results: The first patient (male, 31 years) underwent orthotopic liver transplantation (OLT)
because of fulminant WD. He was homozygous for p.G710A. One asymptomatic brother
(37 years) had the same mutation. He is doing well on chelation therapy. Fifteen years later, a
second-degree sibling (female, 16 years) presented with fulminant WD and underwent OLT.
She was compound heterozygote (p.G710A/p.G710S). Further family screening revealed a
third mutation (p.V536A) in a female (21 years) and male (16 years) compound-heterozygote
sibling (p.G710A/p.V536A). In both, serum ceruloplasmin and 24-hour urinary copper
excretion were normal. Liver biopsy showed normal histology and a quantitative hepatic
copper content within the normal range or only slightly elevated (19 and 75 pg/g dry weight,
respectively). No decoppering treatment was initiated so far. Genetic testing alone is not always
sufficient to diagnose WD in asymptomatic patients, and human mutation databases should be
used with caution. Even patients carrying two disease-causing mutations do not necessarily

have demonstrable alteration of copper metabolism.

Conclusion: Asymptomatic siblings diagnosed by genetic screening require further testing

before initiating treatment.
To diAnppa yia ™ ddyvoon g vécov Wilson pévo pe yevetiko heyyo

Mepidnyn:
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Iotopikd kot Xxomdg: O Stattermayer kot cvv. (2019) cuykekpipéva dwtdnmcay tog «O
YEVETIKOG EAEYYXOC 0O LOVOG TOV dev glvan TAVTO EMOPKNG Yo T didyvwon g vosov Wilson
0€ OCVUTTOUATIKOVS acbeveig Kot ot Bdoelg dedopévev avlpomveov petarldiemv Oa tpénet
Vo ypnolonoleitol pe mpocoyn. Axoun koi acbeveic mov @épovv 600 HETOAAAEES NG

acOEVELOG 08V £XOVV OTOOESEIYUEVA OALOIMOT GTO HETAPOAIGUO TOL YOAKOD.»

M£00d0g kot Yko: Enikevtpo g £peuvag Toug TV Lo OIKOYEVELN LE TTOAAG AdEPPLL TTOV
elyav tpocsPinbel. Olot o1 acBeveic vroPANON KAV Ge NItk Proyia yio T dSdyvmon Toug Kot

0 YEVETIKOC EAeyyoc Yy TN mwpwteiv ATP7B mpaypatomomOnke pe v aAiniovyio Sanger.

Amoteréopata: O mpotog acBevic (dvdpag 31 etdv) vmoPfAndnke oe opBotomikn
petapodoyevon ratog (OLT) Adym kepavvoBorov exdniwong s vocov. ‘Hrav opdluyog yia
™ petdAraén p.G710A. Evag acvpuntopotikog adep@og (38etmv) elye v 1010 petdAraén kot
n Oepameia yniwkomoinong tov efehiooeton wkovomomTiKA. Agkomévte ypdvio  PETA
evtomiotnke aviyld dgvtépov Pabuov (16etdv) pe ovvbeon etepolvywtn (p. G710A &
p.G710S) n omoia avénTuEe KepavvoBoOro avamTuén g vOsov kot vtoPANONKe 6 opBoTomikn
petapdoyevon Nratog. [epartépm otkoyevelokds Eleyyog amokdAvye pio tpitn PeTOAAAEN GE
uio adepen (21etdv) kot Evav adeped(16etav), ovvbeto-gtepolvydt (P.G710A/p.V536A).
Kot otoug 800, 1 oegpoviomiacuivy opod Ko n 24mpn amékKpion xoAkoh oOpwv MTOV
ovotoroykés. H Proyia Nrotog £6e1&e pUGIOAOYIKN 16TOAOYIN Kot 1] TEPLEKTIKOTNTA NTATIKOV
YOAKOD NTOV EVTOG TOL PLGLOAOYIKOD €0povg N eAa@pds avénuévn (19 xar 75ug/g Enpod
Bapovg, avtiotoryn) evd pEYPL OTYUNG O0ev £xel apyioel kamown OBepameio amoyarkomoinonc.
Yoprépaocpo: To ACLUTTOUOTIKA OOEAPLO TOV SLUYLYVAOCKOVTOL HECH YEVETIKOD EAEYYOL

ypewlovtar meportépm e€etdoelc mpv amd v Evapén g Bepameiog.

3.4 Wilson Disease in Children: Analysis of 57 Cases
Abstract:
Background: Wilson disease (WD) has a wide spectrum of clinical manifestations.

Objective: Affected children may be entirely asymptomatic and the diagnosis problematic.
Herein we present the clinical and laboratory characteristics of 57 children with WD and point

out the diagnostic difficulties in a pediatric population.
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Materials and Methods: Clinical and laboratory data were collected from 57 consecutive
children with WD. Evaluation included detailed physical examination, conventional laboratory

testing, genetic analysis, and liver biopsy.

Results: The mean age at diagnosis was 9.27 + 3.62 years (range 4 months—18 years). Twenty
patients were symptomatic, 19 were referred because of abnormal liver function test results
and/or hepatomegaly, and 18 received their diagnoses after family screening. Twenty-two
patients had both Kayser-Fleischer ring and decreased serum ceruloplasmin levels, 13 had
urinary copper excretion after penicillamine challenge >1600 ug/24 hours, and 3 had liver
copper content >250 ug/g dry weight. Of the remaining 19 patients, 17 had both low serum
ceruloplasmin <20 mg/dL and increased urinary copper excretion, >75 pg/24 hours before, or
>1000 pg/24 hours after penicillamine challenge. In 2 patients with equivocal cases who had
serum ceruloplasmin 26 mg/dL, the diagnosis was confirmed by genetic analysis. No
correlation was found between specific mutations and the disease phenotypic expression.

Chelating therapy was well tolerated, and the outcome was satisfactory.

Conclusion: WD in children may be obscure and requires extensive investigation to establish

the diagnosis. Genetic analysis is needed in equivocal cases.

Noéoog Wilson 6g madia: Avaivon 57 agprrtdoemv

Hepidnyn:

Iotopiké: Zvpewva pe myv épevvo ™ Maverdakn kot cuv. (2009), n vooog Wilson éxet éva
VPV PAcGHO Omd KAWVIKEG eKONAMOELS. Ta mpooPefinuéva mondid pmopel vo eitvar eviehdg

OCVLUTTOUOTIKE KO 1) S10yVOOT| TPOPANUATIKY).

YKOTOG: XNV £PEVVO. TOVG TOPOLGLALOVY T KAWVIKE KOl EPYACTNPLOKE YOPAKTNPIGTIKA 57
noudidv pe tn vooo Wilson kot emionuoivouy Tig d1oyveoTikEG SVGKOAIEC 6TO TOUSIATPIKO

TAnOovcud.

M£00d0g kot YAké: Ta khvikd kot gpyastnplokd dedopéva cuAréydnkoy and 57 ypdvio
nhoyovteg Toudld pe m vocso avtn. H extipnon copnepieddpPave Aentopuepnc puoikn eEétao,

oLUPOTIKOVE EPYACTNPLAKOVG EAEYYOVS, YEVETIKT OVAALGT Kot NroTtikn Broyio.

Amnoteréopata: To g0pog nikiog mov dayvootnkay NTav and Iunvav eng 18 ypovov.
Eikoot acOeveig Ntov cvpntopatikol, dekaevvid dloryvdoTnKay ond omoTEAEGHATA EAEYYOV

OVOUIOANG NTATIKNG Asttovpyiog 1/Kot notopeyoiio, Kol 0eKaoyTd EAafay T S1dyvmor Tovg
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HETA 0O O1KOYEVELOKO TPOANTTIKO EAEYY0. Elkoo1000 acbeveig eiyov kot 1o daktoAo Kayser-
Fleischer kot petmpéva enineda 6EPOLVAOTAAGUIVIG 0pOV, dEKATPEIC ElYOV ATEKKPIOT) OVPIKOD
YoAKoU petd amd yopnynon mevikiddapivng >1.600ug/ 24mpec, Kot TPELG YOV NTATIKO YOAKO
og mocotNTo, >25019/g ENpov PApovs. Amd TOL VITOAOUTOVG SEKAEVVLH, Ol SEKOETTA ELYOV KO
yaumAd eminedo cepovAoniacuivng opod oe mocootd <20mg/dL kor avénpévo emimeda
OTEKKPIONG OLPIKOV YaAkoV, gite >75u0/24mpeg mprv, eite >1000ug/24mpeg petd amd ™
yopnynon mevikiAlopivng. Xe 600 acbevelc pe SUPOPOVUEVES TEPUTTOOEL; TOV Elyov
ogpovromhoouivny opod ce mocootd 26mg/dL, m didyvoon emPeforddnke pe yevetikn
avdivon. Aegv PBpébnke kapio ocvoyétion petald GLYKEKPWEVOV UETOALAEEDV KOl
(QOWVOTLTIKNG £KPpacng T vocov. H Bepaneia ynAcomoinong £ywve apkeTd OVEKTN Kol TO

OMOTEAECLOL T)TOV TKOLVOTTONTIKO.

Yoprépaopo: Ta moadid pe vooo Wilson icmg sivar dvodidkpita Kot yi ovtd amotteiton
EKTEVIC €pevVa Y10 TN O18yVMOT TOLG EVA 1) YEVETIKY OVOAVOT| AOUTEITOL GE OLPOPOVUEVOL

TEPLOTATIKA.

3.5 Nutritional Status and Body Composition in Wilson Disease: A Cross-Sectional Study

from China
Abstract:

Background and Aims: Abnormal nutritional status is frequently seen in patients with chronic
diseases. To date, no study has investigated the detailed characteristics of abnormal nutritional
status among Wilson's disease (WD) patients in the Chinese cohort. This study aimed to
describe the nutritional status of WD patients, with a particular focus on the differences
between patients with different phenotypes.

Materials and Methods: The study subjects comprised 119 healthy controls, 129 inpatients
(hepatic subtype, n = 34; neurological subtype, n = 95) who were being treated at the affiliated
hospital of the Institute of Neurology, Anhui University of Chinese Medicine. All of the
subjects were assessed for body composition by using bioelectrical impedance analysis. All
WD patients received anthropometry, nutritional risk screening 2002 (NRS2002), and

laboratory test (hemocyte and serum biomarkers) additionally.
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Results: Compared with healthy controls, the fat mass and rate of total body and trunk were
significantly higher in WD patients (P < 0.001), the muscle and skeletal muscle mass of total
body and trunk were significantly lower in WD patients (P < 0.001). Compared with hepatic
subtype patients, the fat mass and rate of total body, trunk, and limbs were significantly lower
in neurological subtype patients (P<0.01); while there were no significant differences in muscle
and skeletal muscle between these two subtypes. The overall prevalence of abnormal
nutritional status in WD patients was 43.41% (56/129). The prevalence of high-nutritional risk
and overweight in WD patients was 17.83% (23 of 129) and 25.58% (33 of 129), respectively.
Compare with patients with high nutritional risk, macro platelet ratio, alkaline phosphatase, the
basal metabolic rate (p < 0.05), creatinine, trunk fat rate (p < 0.01) and appendicular skeletal
muscle mass (p < 0.001) were significantly higher in patients without nutritional risk (p <
0.001). Patients with a high nutritional risk tend to have a lower cholinesterase concentration
(x?=4.227,p < 0.05).

Conclusions: Both patients with H-subtype and N-subtype are prone to have an abnormal
nutritional status. Longitudinal studies are required to investigate if nutritional status and body
composition could reflect prognosis in WD patients, and which of these body composition

indexes contribute to malnutrition and worse prognosis.

AWTPOoPIKI] KOTAoTOON KUt 60vOEsT 6®dpatog 611 vooo Wilson: Mia drotopgaki) pehétn

and ™ Kiva

Hepidnyn:

Iotopiké ko Txomog: Zopewva pe o apbpo tov Geng kot cuv. (2021), £ywve €pevva yo ™)

daTpo@ikn Katdotaon tev acevov vocov Wilson ot meployn g Kivog.

Yiko ko MéOodoc: Zmmv €psvva giyov og detypa 119 vyl avBpodmovg, 129
voonigvdpevoug €k TV omoimv, 34 Mtov pe NTOTIKY OLGAElTovpyio Kot 95 nTav pe
vevporoyikn. ' 1o oxomd g €pevvag aélomoincav pebodovg avBpwmopetpiag, Ereyyo

STPOPIKOL KIvOHVOL KOl EPYOSTNPLOKO EAEYXO GE OUOKVTTOPA KOl BlodeikTeEG 0pOV.

Amoteréopata: Ta amotehécpata £0e1&av mmg o€ oyéon pe Tovg vyteic N pala Aimovg oto
TOGOGTO TOL GUVOAKOD COLOTOG KOl TOL KOPUOVD NTAV GNLOVTIKE YMAOTEPTN 6TOVS 0IeOeVElg
g vooov. Ze avtifeon pe ™ poikn palo OA0L TOL COUNTOS KoLl TOV KOPHOD 1 omoia NTov
yapmAdtepn o acbeveic vooov Wilson. Zuykekpéva 6 avTong [LE NIATIKY OVGAEITOVPYIO 1

péla Airovg kot 0 pLOUOG TOL COUATOG, TOL KOPHOV KOl TOV AKP®V NTAV HLEYOADTEPT OO TOVG
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VEVPOAOYIKA SVGAEITOVPYIKOVS, EVED OTN MLikN udla dev vaipyov onuavTikés oapopés. To
TOGOGTO TG 1] PLGLOAOYIKNG SLATPOPIKNG KaTtdoTaong otovs acbeveic Ntav 43,41%(56/129),
T0 TOGOGTO LYNAOL SLOTPOPIKOV KIVOUVOL Kol TEPITTMONG VIEPPAP®Y NTAV GTOVS 0oOEVELG
17,83%(23/129) won 25,58% (33/129), avtictoyyo.

Yopunépaocpo: Kot ot dvo dvolettovpyieg otovg acbeveig vosov Wilson tovg kabiotovv
EMPPENEIS GE PN QUOIOAOYIKY] STPOPIKY Katdotoorn. Xpelalovtal ,0LmG, TEPIGGOTEPES
HeAETES Yoo va. OlepevvnOel edv M O1ATPOPIKT KOTAGTOCT KOl 1) GUGTOCT) TOL GMOUATOS O
uropovoay va avtikatortpilovv ) npodyvmon acbevov Wilson kot oot omd owtovg tovg

delktec ovoTOONG COUATOS GVUPBAALOVY GTOV VTTOGITICUO KOl GE XEPOTEPT TPOYVWOON.

3.6 Therapeutic Strategies in Wilson Disease: Pathophysiology and Mode of Action
Abstract:

Background: Wilson disease is a copper overload disease treatable with the chelators D-
penicillamine and trientine to enhance urinary excretion or with zinc which predominantly
inhibits absorption. By lifelong treatment, a normal life expectancy and significant
improvement of hepatic injury as well as neurologic manifestation is achievable. Here we

evaluate the mode of action for effective therapy of Wilson disease.

Aims: We postulate that there is no quantitative removal of copper from the liver possible. The

therapeutic goal is the removal of toxic free copper (non-ceruloplasmin, but albumin bound

copper).

Results: This is achievable by the induction of metallothionein which is accomplished by
chelators and in particular by zinc. For control of therapy the option of a direct measurement
of free copper would be preferable over the less reliable calculation of this fraction. A
therapeutic challenge is still the full restoration of neurological deficits which can hardly be
reached by the available chelators. Whether bis-choline-tetrathiomolybdate as intracellular

copper chelator is an option has to be awaited.

Conclusion: The goal of actual drug therapy in Wilson disease is the normalization of free

copper in serum.

OepomevTikég oTpatnykég ot Noco Wilson: Iaboguororoyio kot Tpomog dpdong
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Mepiinyn:

Iotopwko: Xty épevva tov Stremmel kot Weiskirchen(2021), avagépetar tmg pe dio fiov
Oepaneio ynAtkomoinong éva euGLoA0YKd TPocdoKipo {ong Kot pio onuavtikn Peitioon oe

nrotikn PAAPN o€ eninedo vevPoAOYIKNG EKPavong eivat katopOwTr.

YKomog: XtOy0¢ €ival n a&loAdYNoN TOL TPOTOL dPAcNG oG OPAcTIKNG Bepaneiag yio T
vOG0 Kot SPEPOIDVOVY TG 1) U1 TOCOTIKT APOIPEST] YOAKOV amtd TO GLKMOTL eivon Thoavn. O
o16y0¢ Bepameiag etvor n agaipeon Tov pn ToEKov yarkol (OnAadn g arfovuivig déopevong

YOAKOD).

Amoteréopata: Avtd sivor kKatopBwtd pe ™ Séyepon ¢ petarrobeioviving amd To
yNAkomomty|, yevddpyvpo. IMa tov €reyyo g Bepanciog eivor emBounty n emloyn g
amevbeiog pétpnong tov ehevbepov yoAkoy oavii g Mydtepa  admiong pebodov
VTOAOYIGHOV TOV KAAGHOTOG avTt®v. Mia mpokAnon ot Oepameia eivon axoun n mAnpng
OTOKATAGTAOT] TV VEVPOAOYIKOV EAAELATOV 1 omoia elvar akdpe dVGKOAO va vAomowmOel
and tovg Obéoovg yniwomomtés. ‘Iowg ocav  emdoyn pmopel vo Bewpnbel n

TETPOOEIOLOAV BOAVIKN-OIGYOAIVI] GOV EVOOKLTTOPIKO YNALKOTOUTNH YAAKOV.

Yopmépacpo: [Tiotevetonr 0TL 6TOYXOC TS PUPUAKELTIKNG Bepameiag givarl 1 eEopdAvven Tov

erevBepov YoAKoH GTOV 0pO.

3.7 Wilson’s Disease: Facing the Challenge of Diagnosing a Rare Disease
Abstract:

Background and Aim: Wilson disease (WD) is a rare disorder caused by mutations in ATP7B,
which leads to the defective biliary excretion of copper. The subsequent gradual accumulation
of copper in different organs produces an extremely variable clinical picture, which comprises
hepatic, neurological psychiatric, ophthalmological, and other disturbances. WD has a specific
treatment, so that early diagnosis is crucial to avoid disease progression and its devastating

consequences.

Method: The clinical diagnosis is based on the Leipzig score, which considers clinical,

histological, biochemical, and genetic data.
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Results: Even patients with an initial WD diagnosis based on a high Leipzig score may harbor
other conditions that mimic the WD’s phenotype (Wilson-like). Many patients are diagnosed
using current available methods, but others remain in an uncertain area because of bordering
ceruloplasmin levels, inconclusive genetic findings and unclear phenotypes. Currently, the
available biomarkers for WD are ceruloplasmin and copper in the liver or in 24 h urine, but

they are not solid enough.

Conclusion: The characterization of biomarkers that allow us to anticipate the evolution of the

disease and the monitoring of new drugs is essential to improve its diagnosis and prognosis.
Nooog Wilson: Avripetonilovrag ™) TpoKANGT THS O1AYVOGIS HLUG GTAVING VOGOV

Mepiinyn:

Iotopuko ko Xxomdg: Xty épevva tov Sanchez-Monteaqudo kot ovv. (2021) mapabétovtar
01 dLoKOA{EC ot didyvowon g vooov. H vocog Wilson éxetl cuykexpuévn Oepomeio kot ovtog
etvat 0 Adyog mov 1 wpdun d1dyvmon givar peilovog onpaciog yo v amopuyn g e€EMENS

NG VOGOV KOl TV KATAGTPOPIKDOV GUVETEUDV TNG.

Mé00d0og: H xhwvikn didyvoon ot Pabporidynon Aswyiog Paciletarl oe KAMVIKA , IGTOAOYIKA,

Broymukd Kot yeveTIKA dedOUEVOL.

Anotedéopata: Ot acbeveic pe apykn Swdyvoon vocov Wilson av midoovv vynin
Babuoroyio ot Agwyio pmopel va @rAo&evodv GAAEC KOTOGTAGES TOL WHOVVTOL TO
eowotumo ¢ vooov Wilson. TToAloi aoBeveic diayryvdokovtal pe Tig TpEYOVoeS S1afECIES
peBOO0VE VD GAAOL TAPAUEVOLY GE AYVOLO AOY® TMV OPLOK®V ETITEODV GEPOVAOTAAUGUIVIG
KOl TOV O00OPOV YEVETIKOV €VPNUATOV Kot @owvotinev. TIpog to mapodv, ot dabéoipot
Brodeikteg yio Tovg vooovvteg Wilson givon ) oepovromhaciivn kat o xakkdc oAAa dev givar

apkeTd otabepéc petoAnTéG.

Yopmépacpo: Ot Prodeikteg mov pag enttpénovy va tpoPAréyovpe v e£EMEN TG vOGoL Kot
NV TapaKorovinon véov eopudkov eivat arapaitntot yio m BeAtioon g d1dyvmong kot

™G TPOYVOGNG.

3.8 Wilson Disease: Description of 282 Patients Evaluated Over 3 Decades
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Abstract:

Background and Aim: The clinical manifestations of Wilson disease (WD) are varied and
challenging. We conducted the current study to present the phenotypic characteristics and

follow-up for a large cohort of patients with WD.

Methods and Material: We reviewed the medical records of 282 cases of WD (male: female

ratio, 196:86) for clinical features, investigations, treatment, and outcome data.

Results: The clinical presentations were as follows: hepatic, 42 (14.9%); hepato-neurologic,
10 (3.5%); neurologic, 195 (69.1%); pure psychiatric, 7 (2.4%); osseomuscular, 6 (2.1%); and
"presymptomatic,” 15 (5.3%). Mean age was 15.9 years. Presymptomatic patients and those
with the hepatic form of WD were younger and patients with osseomuscular and psychiatric
forms were older than neurologic patients. The mean duration of illness at the time of diagnosis
was 28 months. Predominant neurologic features were as follows: parkinsonism, 62.3%;
dystonia, 35.4%; cerebellar, 28%; pyramidal signs, 16%; chorea, 9%; athetosis, 2.2%;
myoclonus, 3.4%; and behavioral abnormalities, 16%. Kayser-Fleischer (KF) rings were seen
as follows: neurologic patients, 100%; hepatic patients, 86%; and presymptomatic patients,
59%. Positive family history was noted in 47% and consanguinity in 54%. Patients born of
consanguineous parents had an earlier age of onset and shorter duration of illness before
presentation. Serum ceruloplasmin was decreased in 93% and 24-hour urinary copper excretion
was increased in 70% of patients. Neuroimaging (computed tomography/magnetic resonance
imaging) and electrophysiologic abnormalities were seen in many patients. Overall, 195
patients were on D-penicillamine therapy and 182 on zinc sulphate. Follow-up data, available
for 225 patients, for a mean duration of 46 months, revealed improvement in 176, no change

in 20, and deterioration in 6. Twenty-three patients died.

Conclusion: Despite increased awareness and recognition and significant inroads into
therapeutic frontiers, follow-up remains poor in developing countries and a return to previous

level of functioning is not universal.
Noéoog Wilson: Ieprypagn 282 acOevdv mov a&loroyOnkay g H1606TNHA 3 FEKAETIOV
Mepidnyn:

Iotopwkd: Awgpotiotiky pmopel va kataotei n épevva tov Taly kot cuv (2007) mov mepiéyet

To 1Tpikd apyeio 282 aobevdv vooov Wilson tomv televtaimv 3 deKaeTidV.
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M£00o0c ko Yako: Eletdomrav to apyeia 196 avdpdv kot 86 yovoukmv pe péon nikio

15,9 €t

Anoteréopara: Khvikég mapovoiboelg :mmatikn 42 dropa (14,9%), nrato-vevporoyikn 10
dropa (3,5%), vevporoywn 195 dropa (69,1%), kabapd woywrpikry 7 dropo (2,4%),
ooteopvikn 6 dtopa (2,1%) ko wpoocvuntopotikny 15 dropa (5,3%). Nedtepor ftav ot
TPOCLUTTMOUATIKOL KOl LLE NTTOTIKT TUPOVGIOGT) VA 01 0GOEVEIG [LE 0OGTEOUVTKY] KO YUYLOTPIKY
EKONAMOT NTAV YNPOLOTEPOL OO EKEIVOVC LE TIG VEVPOAOYIKEC. ATO TN GTIYUN S1dyvmoNng M
péon owdpkelo acbeveiog Ntav 28 unvec. Ta kOPLOL VELPOAOYIKA YOPAKTNPICTIKA 1TV
TOPKIVGOVIGHOG 62,3%, dvotovia 35,4%, mapeykepaidikd 28%, mupapidikd onpeio 16%,
xopeia 9%, abétwon 6%, pvoxiovog 3,4% kot cuumeppopikég avopaiies 16%. Ot daxtdilol
Kayser- Fleischer evtomioctnkav oe 6Aovg tovg vevpoloyuovg acBeveic, oto 86% TtV
Nrotkav acevav kot 610 59% tov npocvuntopatikov aclevov. To Betikd okoyevelakod
16TopIKO onuewwbnke oto 47% Kor N ovyyévewr €€ aipatog oto 54%. Ov acBeveic mov
yevwnOnkav amd cuyyevelg Yovelg eiyov vVOonoel vedtepol Kot giyov pikpotepn Sidpkeia
voonong amd tn oTypr| mov ekdnAddnke. H cepovionriacuivn opd peumdnke oto 93% won 1
24mpn omékKPlomn ovpkol yoikol avénonke oto 70% TV aclevav. Zvvoiikd 195 acbeveig
éhafav Bepameia pe D-mevucidhopivny wor 182 pe Bsuxd wevddpyvpo. To dedopéva
TapakorlovLOnong pe péon dtapkelo 46 unvov, dtobéoya PoALs amod 224 acbeveic, amokdivyov

BeAtioon og 176, kapia aAlayn og 20, emdeivoon oe 6 acheveic kot 23 Bavdrtovg.

Yopnépaocpo: [lopd v €£EMEN Ko v TANB®PO TANPOPOPLOV TOV VLIAPYOVV, OCTIG
OVOTTUGCOUEVES YDPES 1 TOPAKOAOVON OGN TOPAUEVEL AVETOPKNG TAYDVOVTOS TNV EPELVA TNG

vOGOV.

3.9 Wilson Disease: High Prevalence in a Mountaineous Area of Crete
Abstract:

Background and Aim: Wilson disease (WD) is an autosomal recessive disorder of copper
metabolism. The disorder is caused by mutations in the ATP7B gene, encoding a copper
transporting P-type ATPase. The worldwide incidence is in the order of 30 cases per million,
with a gene frequency of 0.56% and a carrier frequency of 1 in 90. The increased number of

Wilson disease patients in the island of Crete led us to study the spectrum of mutations in a
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small village close to the city of Heraklion, from where many patients have been referred during

the last 25 years.

Methods and Material: In order to estimate the frequency of the disease, we firstly

investigated the number of births and the number of WD patients in the village since 1978.

Results: Six out of 90 births were diagnosed as WD patients, presenting the highest prevalence
of WD reported so far. Analysis of the whole gene in three Wilson disease patients, and
relatives of a boy who died from WD, led to the detection of 4 different point mutations. Two
of them were missense (p.11148T and p.G1176R) and cosegregated in cis in the same patient;
the other allele of this patient carried a nonsense mutation (p.Q289X). This is the first report in
the literature of three mutations co-segregating in the same WD patient. The fourth mutation
identified was a novel frameshift mutation (c.398delT) with documented cosegregation. When
screening 200 inhabitants originating from the same area, 18 were found to be carriers of one
of these mutations.

Conclusion: These findings indicate the need for health education intervention, genetic

counselling and newborn screening for the Wilson disease.
Noécog Wilson: Yyniog emmoracpog oe opewvi) meproyn g Kpntng

Hepidnyn:

Iotopikod kar Xkomog: Zvugova pe v épevva tov Agdodoon kot Twv ouvv. (2005), o
avénuévog appog tov acbevov vooov Wilson ot Kpftn tovg odnynce ot perétn tov
(AGLOTOG T®V LETOALAEE®VY TTOV onuetmdnkay 6 £va ympio kovid oto Hpdakieto ta tedevtaio

25 ypovio.

M£00060c ko Yako: T va oviyvedoovv i cuyvOtnto TG VOCOL, apyIKO KOTEYPOWYOV TIG
yvevvnoels kKo Tig dtyvooelg WD and 1o 1978 kot evidomicay nwg elyav doyvootel 6 and Tig
90 yevvnoelg, yeyovog mov kabictotol ¢ 0 PHEYOADTEPOG EMMOAAGHUOC TG VOGOV OV €YEL

KaToypapel LEXPL GTIYUNG.

Amoteléopata: H avdivon mov £yive o€ 0AOKANPO YOVidLo TpLdv acbevav vosov Wilson kat
o€ ovyyevelg evog ayoptod mov mEbave and T VOcO, 0dNYNOAV GTOV EVIOMIGUO TEGGAPWOV
OLPOPETIKOV KOTAYEYPOUUEVOV UETAALAEEDV. AVO amd ovTéG MTOV KOKEG UETOAAAEELS
(p.11148T ka1 p.G1176R) kot cuvdiaywpifovtal otov id10 acbevi evd T0 GALO AAANAOLOPPO
Yovidio £pepe o dvovom petdriaén (P.Q289X). Eivar n pdtn avapopd ot Bipiioypapio:
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mov 3 petarrdelg ovvolaywpilovtar otov 00 acbevy evd m 4" mov avayvopiotnke
yapoxtnpiotnke g véo petariaén (€.398delT) pe xotoyeypapupévoug cuvalaympiopongs.
Metd and 200 e&etdoelg Kotoikov e Kataywyn and exeivn m meproyn, Ppédnkav 18 popeig

piog petdArlaéng omd avTéc.

Yopmépacpo: Ta svprpota oavtd kabiotobv avaykaio v wapéufacn aymyns vyelag, v

yevetikn ovpfovievtikny kat v e€étaomn yo ) vooo Wilson ota veoyévvnra.

3.10 Wilson’s Disease: Diagnosis of Wilson’s Disease in Ethiopian Young Sisters
Abstract:

Background and Aim: Wilson’s disease is an inherited autosomal recessive disorder of
copper metabolism. Clinical signs, biochemical parameters, histologic findings, and/or ATP7B
genetic testing are required to diagnose Wilson’s disease. A 25-year-old and 22-year-old young
women (siblings) presented to the University of Gondar Hospital, Northwest Ethiopia, with
difficulty of keeping balance of 3-year duration and progressive extremity weakness of 5-year
duration, respectively.

Material and Methods: Diagnosis of Wilson’s disease was established in both patients using
a diagnostic scoring system proposed by “8™" International Meeting on Wilson Disease and
Menkes Disease, Leipzig (2001).” Treatment with D-penicillamine as a chelator and zinc
sulphate as a metalothionein-inductor was started. Screening of their family members was

recommended.

Results: Both siblings had visible ocular Kayser—Fleischer rings, low serum ceruloplasmin
level and increased urinary copper content, ultrasound-evidenced cirrhotic liver disease, and
axial T»-weighted MRI hyperintensities in basal ganglia, thalamus, and brainstem (midbrain

and pons).

Conclusion: Wilson’s disease, declared to be an orphan disease, requires clinical acumen of
physicians and expensive investigation modalities for prompt recognition and is inaccessible

as required, lifelong drugs for treatment.

Noéoog Wilson: Awayveon g Nécov Wilson oe Awdromikéc Neapég Adep@ég
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Mepiinyn:

Iotopikd ko Xxomog:  Xe pia épevva pe titho tov Bekele kot cvv. (2020), kataypdonie 1
vtofeon véwv 800 yuovaukdv adepdv ue tn voco Wilson. IlpoonAbav ce Nocokopeio tng
Bopetodvtikng Abromtiog n 25¢povn pe duokoAia dlatpnong TS 1I6opPoTiag TG yio 3 xpovia

Kot M 22xpov He TPoodeVTIKY advuvapio dkpwv yuo S xpdvia.

Y6 kor M£00odog: H didryvmon tg vocov £yve pe dlayvmoTikd cuoTna Baduoidynon mov
npotdOnke amd v 8" Aebviy Zvvdavnon yuo ™ Noco Wilson kat t Noco Menkes, Asuyia
10 2001. Eexivnoav Oepomeia pe D-mevucdlopivn og yniAkd mopdyovro kot Oeuxod
YeLdapyvpo G emoywyEag HETAALOBEIOVIVIG KOl CLGTHONKE OIKOYEVELOKOC EAEYYOG TOV

VLOAOIMOV LEADV.

Amoteléopata: Kot otic dvo frav opatoi opboipukoi daxtoitor Kayser-Fleischer, giyav
YOUNAG emimedo GEPOVAOTAAGHIVIG 0pOV KOl QLENUEVT] TEPIEKTIKOTNTA GE OLPIKO YOAKO,
KIPPOTIKO NTOP OV OMOOEYTNKE AmO VLIEPNYOLS Kol AEOVIKEG VIEPEVTAGELS LOYVITIKNG
topoypoaoiog T2 og Bacikd ydyyAla, Boddpovg Kot eyke@aiikd otédexog( LEGOG EYKEPOUAOG KO

YEQUPQ).

Xoumépacpo: Amorteitor n KAVIKN o&udépkela TV 1aTpaVv Kot damavnpég pefddovg Epeuvag

YL TV GUEST avayvadpilon g vocov eva 1 oa Biov Bepameio OTmg amonteitanl glvan ampocin.

3.11 Mental Health, Cognitive, and Neuropsychiatric Needs in Children and Young

People with Wilson Disease
Abstract:

Background and Aim: Wilson disease (WD) is associated with neurological, psychiatric,
cognitive, and psychosocial difficulties, but there is little data regarding the nature and

prevalence of these problems in children and young people (CYP).

Methods: A single-center case-note review to establish the incidence and nature of these issues
in CYP with WD, managed before and after multidisciplinary team (MDT) clinics, was
established.
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Results: Out of 69 (43 males) CYP with WD, 37.8% presented with acute liver failure, 48.6%
with chronic liver disease and 13.5% after family screening. Medical treatment was with
penicillamine (40), trientene (18), zinc and penicillamine/trientene (11), and zinc monotherapy
(2). Twenty-one underwent liver transplantation. After a median follow-up of 9.8 (IQR 6.4—
16.9) years, 86% are alive. Six died posttransplantation and 7 grafts were lost. Mental health
difficulties were recorded in 49.3%, particularly prevalent in the acute liver failure group
(70.8%). Nonadherence was common (50.7%) and associated with greater mental health
prevalence. Neurological issues were reported in 36.2% and poor cognition/attainment in
14.5%, consistent across modes of presentation. Four patients had diagnoses of autism
spectrum conditions, all diagnosed pre WD. CYP seen within an MDT-clinic had more frequent
documentation of all issues examined, but lower levels of late graft loss (94% versus 80%, P =
0.07).

Conclusion: Our data highlight the need to offer management in WD patients especially as
these aspects are underrecognized in CYP presenting with liver involvement. We aim to
highlight the importance of multidisciplinary input when looking after this population beyond

transition through to adult services.

Poikn vyeia, YvOOoTIKES KOl VEVPOYVLYLOTPIKES OVAYKES 6€ TOdLd Kol vEOLg pPE vOGo
Wilson

Hepiinyn:

Iotopikd kol 6komog : 10 GpBpo twv Day kot cuv. (2021) Kataypdpoviol o1 VEVPOAOYIKEG,
YOYLOTPIKES, YVOGTIKES KO YOYOVELPOTIKEG OVGKOAMES 6TO VEAVIKO TANOLGHO AdY® TG VOGOV

Wilson e&atiog tov Alyov aIAnpoeopidv Tov TopEYovTot LEYPL GTLYUNG.

Mé£0oooc: Kabiepdbnke pio evicio ovaokOTNoN TEPITTMOGEMY Y1O. TOV TPOCGOOPICUO TNG
oLYVOTNTOG KOl THG PVOTG avTOV TV (ntnudtov oto CYP pe WD, 1 onoia dwayepileton mpv

Ko PETA T1g KAMVIKES dtemotnpovikng opddag (MDT).

Amotedéopata: And tovg 69 aobeveig(43 ayopur) 1o 37% mapovcioce ofgion MmaTiky
avemdpkela, To 48,6% ypdvio nratiky] voco kot to 13,5% doyvdotnke PHETA amd OIKOYEVELNKO
éheyyo. H Oepameia €ywve pe mevikihhopivny (40dtopa), tplevtivn (18dtopa), cvvdvacud
wevikKilhapivng kot yevdapyvpou(ll dropa) kot povobBepameion Wwevdapyvpov(2 dtopa).

Ewooctéva  dtopo  vmoPAnOnkav oe  petapdoyevon Nmotog. Metd  amd  evoldpeon
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napokorovdnon dibpketag 9,8 £1n, o 86% civon Lovtavd. 'E& nébavay petd ) petapdoygvon
Kot 7 xadnkoav Adym amovciog pooyevpdtmv. O1 SuoKOMES YuYIKNG LYEIOG KaTaypaenKay 6To
49,3% 1dwaitepa otV opdda ofeiag nmatikng avendpkelag (70,8%). H un epgdvion frav
ovyvn (50,7%) kot cvoyetionKe pe PEYOADTEPO EMTOAAGIO WYUYIKNG vYeiog. Nevpodoyikd
npofAnuata onueiwdnkay oto 36,2% Kot 1 Kok yvootiky Asttovpyio oto 14,5%), taproctd
oe OAOVLG TOL TUTOVG Tapovciaong. Téooepig acbevelg elyav dayvdoE TOONGEDY TOV
QACUOTOC TOV OVTIGHOD TPV KIOAAG TN dtdyvoor ™ Wilson. Toudid kot véor acbeveig mov
napotnpiOnkav oe pio kKAvikn MDT giyov cuyvotepn tekunpioon 6Awv tov Bepdtov mov

ggetaotnkay, oALG yaunAdtepa eninedo oammAgL0g pooyedpotos (94% évavtt 80%).

Yvumépacpo: To dedopéva Tovg VITOYPAUloVY TV avayKn Vo TPOoEEPOLY dlayeipion o€
acBeveig pe WD €1dkd kabdg avtég o1 mtuyég oev avayvopilovror kabBorov oto CYP mov
TAPOLGLALETAL LLE NTATIKN CLUUETOYT. ZTOYO0G TOVG £ivar 1) avadeIEn TG ONUAGIOG QVTOV TOV

TTUYAOV TTOL dev avayvopiloviotl oe vt T TANOLGUIOKT OUAd Kot OYL LOVO GTOVG EVIAKEG.

3.12 Altered Diversity and Composition of Gut Microbiota in Wilson’s Disease
Abstract:

Background and Aim: Wilson’s disease (WD) is an autosomal recessive inherited disorder of
chronic copper toxicosis with high mortality and disability. Recent evidence suggests a
correlation between dysbiosis in gut microbiome and multiple diseases such as genetic and
metabolic disease. However, the impact of intestinal microbiota polymorphism in WD have
not been fully elaborated and need to be explore for seeking some microbiota benefit for WD

patients.

Methods and Material: In this study, the 16S rRNA sequencing was performed on fecal
samples from 14 patients with WD and was compared to the results from 16 healthy

individuals.

Results: The diversity and composition of the gut microbiome in the WD group were
significantly lower than those in healthy individuals. The WD group presented unique richness
of Gemellaceae, Pseudomonadaceae and Spirochaetaceae at family level, which were hardly

detected in healthy controls. The WD group had a markedly lower abundance
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of Actinobacteria, Firmicutes and Verrucomicrobia, and a higher abundance
of Bacteroidetes, Proteobacteria, Cyanobacteria and Fusobacteriathan  that in  healthy
individuals. The Firmicutes to Bacteroidetes ratio in the WD group was significantly lower
than that of healthy control. In addition, the functional profile of the gut microbiome from WD
patients showed a lower abundance of bacterial groups involved in the host immune and
metabolism associated systems pathways such as transcription factors and ABC-type

transporters, compared to healthy individuals.

Conclusion: These results implied dysbiosis of gut microbiota may be influenced by the host
metabolic disorders of WD, which may provide a new understanding of the pathogenesis and
new possible therapeutic targets for WD.

Alloropévy IMowhopopoio kor cvvleon g pkpoyimpidag Tov €vTéPov o1 VOGO

Wilson

Mepiinyn:

Iotopikd ko Xkomog: Xy épsvva tov Cai kat ovv. (2020), tpéceata ototyeio deiyvouv
ovoyétion petald SuoPimwong oto pKpoPimpo Tov EVIEPOL Kol TOALATAMV aGOEVEIDV OTTMG
YEVETIKY KOl LETOPOAMKN VOGOG. QQ0TOCO, 0 AVIIKTUTOC TOL TOAVUOPPIGUOD TOV EVIEPIKOV
wikpoBiov ot voco Wilson dev éxel ekmovnOeil TANpmg kot mpémel vo diepeuvnBel yuo tnv

avalfTnomn KAmolov ®EEAMUOV HIKPOPLONaTOS Yo Toug acheveis.

Mé£00d0og ko Yiko: Xtn perétn tovg mpaypatomomOnke n ariniovyio 16S rRNA og
detypota kompdvov and 14 acbeveig g vosou kot cuykpidnke pe ta amoteAéspata 16 vyumv

aTOL®V.

Anoteréopara: H mouwcthopopeia kKot chvOeon tov tkpoPLdatog Tov EVIEPOL GTNV OLAd
TV acfevdv NTav onuavTiKa younAdtepn and exeivec tov vyiov. H opdda tov acBevov
napovciace povadikd mhovto and Gemellaceae, Pseudomonadaceae kot Spirochaeteceae oe
O1KOYEVELNKO eMimed0, To omoia peta Blag aviyveddnkav otovg vyeis. H opdda tov achevov
elye onpavtikd yapniotepn aebovia oe Actinobacteria, Firmicutes xou VVerrucomicrobia kot
vyniotepn  aebovia oe  Paxtnplogdn, [MpotoPaxtpidia, KvavoPaktipio kot
dovoofaktiplo o GOYKPLoN pe Tovg vyieic. H avaloyia Firmicutes mpog Baktnpiloedn oty
ouada tv achevdv NTav onUavTiKd younAdtepn amd ekeivn tov vywwv. EmmAiéov, t0
AELTOVPYIKO TPOPIA TOV UIKPOPUOUATOS TOV €VTEPOL amd TOvG acbeveig £6e1&e younAotepn

apBovia BaktnplokdV OpAd®V oL EUTAEKOVTOL GTIG 000VG TOV VOGOTOTIKOD GUGTIILOTOG
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ToV £EVIOTN KOl TOL LETAPOAGLOV, OTTMG TOPAYOVTES LETAYPAPNG Kol peTapopeic Tomov ABC,

G€ GUYKPLOT LE TO VYU OTOUAL.

Yoprépacpo: Avtd To OTOTEAEGLOTE VTOONAMVOVY TG 1 dLvGPimon ¢ pkpofimong tov
EVTEPOV UTOPEL VO eTNPpeaoTel omd TIg petaforikég datapayss tov Egviotn tng voosov Wilson,
N omoion UmOopel vo Topéyel pio véo KoTavonorn g maboyévelng kot vEoug mBavovg

BepamevtiKodg 6ToY0VG Yo T voco Wilson.

3.13 Classification and Differential Diagnosis of Wilson’s Disease
Abstract:

Background: Wilson’s disease is characterized by hepatic and extrapyramidal movement
disorders (EPS) with variable manifestation primarily between age 5 and 45. This variability
often makes an early diagnosis difficult. A classification defines different clinical variants of
Wilson’s disease, which enables classifying the current clinical findings and making an early

tentative diagnosis.

Objective: Until the unequivocal proof or an autosomal recessive disorder of the hepatic

copper transporter ATP7B has been ruled out, differential diagnoses have to be examined.

Methods: Laboratory-chemical parameters of copper metabolism can both be deviations from
the norm not related to the disease as well as other copper metabolism disorders besides
Wilson’s disease. In addition to known diseases such as Menkes disease, occipital horn
syndrome (OHS), Indian childhood cirrhosis (ICC) and ceruloplasmin deficiency, recently
discovered disorders are taken into account. These include MEDNIK syndrome, Huppke-
Brendel syndrome and CCS chaperone deficiency. Another main focus is on differential
diagnoses of childhood icterus correlated with age and anaemia as well as disorders of the
extrapyramidal motor system. The Kayser-Fleischer ring (KFR) is qualified as classical
ophthalmologic manifestation.

Results: The recently described manganese storage disease presents another rare metabolic
disorder with symptoms similar to Wilson’s disease. As this overview shows, Wilson’s disease
fits into a broad spectrum of internal and neurological disease patterns with icterus, anaemia
and EPS.
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To&vounon kot dra@opik dwayveon g vosov Wilson

Hepidnqyn:

Iotopiko: Zoppova pe tov Hermann (2019), n vococ Wilson yoapaktnpiletor and nratikég
kot eEomupapdikég datapayés kivnong (EPS) pe petafint) exdnioong nikiog kvpimg
petald 5-45 etov. Avt n petafAntoTTa cLYVA KabioTd SUGKOAN TV £yKaipr ddyveor. Mia
taivounon kabopilel SLoQopeTikég KMVIKES TAPOALAYEC TG VOGOV, 1 OTTOl0L EXITPENEL TNV
TavOUNOY TOV CNUEPIVOV KMVIKOV EVPNUATOV Kol TNV £YKolpn SOKIUACTIKY Sldyvmon).
Ykomog: Méypt va amokAEloTEL 1) adopEIGPRTNT 0dOEEN 1 1] AVTOCMLOTIKT VITOAEUTOUEVN
dwrapoyn ATP7B tov mmatwkod petopopd yoAkoD, mpeémel vo, €£€TAGTOVV S1POPIKES

yVAGELG.

Mé00doc: Epyoaotnprokoi-ynukol mopdueTpor Tov HETAPOAIKOD yoAkoD umopel va givol
amoKAIoELS amd Tov Kovova Tov dev oyetiCovion pe v acbévelo 1060 660 va givar Kot GAAEG
datapayés HeTofolopol yaikov ektdc g vocov Wilson. Extog amd yvootég achéveleg
ommg n vocog Menkes, Lopfdvetor vroyy 1o cOvopopo wiakod képatog (OHS), 1 wdwm
ook kippwon(ICC) kar M avemdpkelo cepovAomracpivig. Avtd mepthappdvovy 10
obvopopo MEDNIK, Huppke-Brendel ot avemdpkeia cvvoddv CCS. Mo GAAN kdplo
eotioom elval 6TIG JPOPIKES SLUYVAOGELS TOV TTAUOIKOV {KTEPOL TOL GLGYETILOVTOL e TNV
nAukio kot v oavoio kKoBmOg emiong Kot TG eEOMUPOUIIIKES OOTAPOXES KIVITIKOD

GLGTNLOTOG,.

Anoteréopara: H npdoparta meptypapdpevn vocog amodnkevong payyoviov tapovuctdlet po
GAAN petafolikn dlatapoyr pe coUTTOpOTO Tapdpoto g vosov Wilson. ‘Etot mpokvmtet 0Tt
n vococ Wilson taiptaler oe éva gupd QACUO ECMTEPIKMDY KOL VEVPOLOYIKMOV TPOTHTMV

acOevelmv pe iktepo, avorpio kot EPS.

3.14 The Analysis on The Mental Status of Patients with Hepatolenticular Degeneration
Abstract:

Background and Aim: The evaluation of 58 patient’s mental status with hepatolenticular
degeneration (HLD)
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Material and Methods: The mental status of 58 patients was assessed using the Symptom

Checklist 90 (Scl-90) and compared with 43 normal people.

Results: The patient group scored higher on anxiety, hostility, somatization, depression and
photic anxiety items than the control group. The patient group had more positive items than the
control group (P<0.01). Scores on somatization, anxiety, hostility and photic anxiety items
were higher in cerebral type than liver type HLD patients (P<0.05).

Conclusion: Patients with HLD, especially the cerebral type, demonstrate many mental

health symptoms.
H avéaivon ¢ yoyikic katdotaong Tov acdevov ne Hratogaxoedon Exgoiion

Hepidnyn:

Iotopko ko Xkomdg: H xataypaen g woyikng katdotacng tov acbevav vosov Wilson

amo to amotelécpota TG £pgvva tov Zhang kot cuvv. (2009).

Yo ko MéBodog: Zvppeteiyav 58 acbeveic Wilson mov a&oroyndnkav pe ) Aioto

eréyyov cvumtopdtav 90 (Scl-90) kot cuykpidnkav pe 43 vyieig avOpomovg.

Amoteréopata: O acBeveig etyav peyardtepn Pabuoroyia oe Bépata dyyovg, ex8poTnTag,
COUOTOTOINGONG, KATAOAMYNG Kol GOTIKOV AyXOUG GE GYECN LLE TOVG VYIElG. ZuyKekpIuéva, ot
Babuoroyieg avtéc NToy VYNAOTEPES GE OGOVG ElYaV VEVPO-EYKEPUAKES OLGAELTOVPYIEG ATTO

OTL 0VTO1 pE TIC NTATIKEG OLGAEITOVPYIEG,

Yopumépacpo: Ocotl €0V VELPOLOYIKY] GUUTTOUATOAOYIO EKONAMVOLY YXEPOTEPT WLYIKN

KOTAGTAOT 00 TOVG LITOAOUTOVS acOeVels.

3.15 Predictors of Caregiver Burden in Patients with Neurologic Wilson Disease
Abstract:

Objective: Caregiver burden in neurologic Wilson disease (NWD) has received little attention.

We investigated predictors of caregiver burden in Chinese NWD patients.

Methods: Participants in this retrospective study were NWD patients admitted to The First
Affiliated Hospital of Anhui University of Traditional Chinese Medicine from 1 August to 31
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December 2019. Sociodemographic information was recorded for caregivers and NWD
patients. Caregiver burden was evaluated using the Caregiver Burden Inventory (CBI).
Cognitive impairment, functional problems, depression and anxiety were evaluated by
professional interviewers. Path analysis was used to evaluate predictors of CBI scores.

Results: Sixty NWD patients were enrolled (mean age: 21.35+4.89 years; mean NWD
duration: 7.85+3.11 years). The mean CBI score was 52.00+17.16. Care duration had a
significant direct effect on CBI score after controlling for confounders (r=0.493). Cognitive
impairment (r=—0.426), functional problems (r=0.581), depression (r=0.349) and anxiety
(r=0.317) had significant indirect effects on CBI score.

Conclusion: Caregivers of NWD patients may experience a medium level of caregiver burden.
NWD duration, cognitive impairment, functional problems, depression and anxiety in NWD

patients may be useful predictors of caregiver burden.

Mpopreyn g emPapuveng Tov PpovtioT) o€ a60eveig pe vevporoyiki) voso Wilson

Hepidnyn:

Ykomog : A&iler va dobel mpocoyn 6to PAPOg TOV dEYOVTAL KOt Ol PPOVTIGTEG TV 0cHeEVDV
vocov Wilson mov kataypaenke katomy Epgvvag tov WU, kat cvv. (2020), o€ vocokopueio g

Kivog m mepiodo mévte pnvov tov 2019.

M£00d0g ko YAkd : Katoypdenkov ot KOvmviKodNUOYPAPIKES TANPOPOPIES PPOVTIGTAOV
Kot acbevav pe vevporoyikr Ekeavon vocov Wilson evéd ot ppoviiotéc a&loloynnkav yia
v emPdpovon pe 1o Kotdaoyo emiapoveng epoviiotav (CBI). H yvootikh eacBévnon, ta
Aertovpywkd mpoPAnparta, N KatdOAwym Kot to dyxog aSoroynOnkav amd emayyeApotieg
gpevvntéc. H avalvon dadpoung ypnotpomomnke yuoo va 0EoAoyn8ovv ot mpoyveoTtikol
napdyovteg tov Pabuoroyiov CBI. Eénvta acleveig pe niikio amd 4 edg 22 £t ko SidpKeLo

vOGOoL amd 3 £mg 7 ypOVIA KOTOYPAPNKOLV.

Anoteréopara: H péon Pabuoroyioa CBI frav 52_+ 17,16. H dudpxeta g @povtidag siye
onuavtikny kot dupeon emidopacn ot Paduoroyia CBI pe mocootd emppong 0,493 evd n
KATAOAYM, TO AYYOC, N YVOOTIKN ££000EVNON KoL TAL AEITOVPYIKA TPOPALaTO YOV EUUECES

EMTTOGELC.
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Yoprépacpo: Avoloyo mavto pE avTEG TIG METAPANTEG KAOe mepinmtwong, kotéAnEav 610
CLUTEPACLO TTOG GLVINOME Ol PPOVTIOTEG OGOEVAOV ALTNG TNG VOGOL OVTILETOTILOVV HeGaio

eninedo emPapovvong.
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KE®AAIO 4° - *YMIIEPAXMA

H vocog tov Wilson , po kAnpovouikn dtoapoyn tov UeTaBoAIoHoD TOV YOAKO, TOV
NnoM katd v epnPikn niikioa odnyel oe ypovio nroatoradeio Kot 1 omwoia av Ueivel ywpig
Bepamneta £xel mavta Bavatneopo EkPacn kot de dayryvmoketal bkora. Ocec Epevveg £xovv
npaypatonon el £xovv amodeifel Gt VIAPYEL LEYOLO avEEEPELVITO KOUUATL TG LLTPIKNG OGO
avapopd TNV vOoo Ge GYEoN e TNV £ykaipn kot akpipn diyvmon avtic. Ot Bepaneieg av Kot
amotedecpoTikég elvan gite o Plov yopmyovueveg gite €yovv ddpopeg mapevépyetes. Ta
CUUTTOUOTO €Ivol VELPOAOYIKNG, WLYLOTPIKNG KOl MAOTIKNG QUCEMS OAAGL GE TOAAEC
TEPMTOGELS 01 achevelg lval OCVUMTOUATIKOL KATL TOV dvoyepaivel TNV vyeio. TOVS aPov
kaBvotepeitor 1 O1dyvmon g vOGov. Xe akpoies EKPAVOELS TNG VOGOV YIVETUL YELPOVPYIKN
LETAUOCYEVON NTATOG OTOL 1 VOGOG 0TPEVETAL OPIOTIKG [E pKkpo Ogiktn emmAokdv, Ot
VOONAELTEG £XOVV TEPLOPICUEVES dLVATOTNTEG TOPOYNG PoNdelog HE TIG TO ONUAVTIKESG VO
glvar n mopakolovdnon kot Yoy vroot|piEn tov acfevolds. XLUTEPAGUATIKE, T
NTATOPAKOELONG EKPVALOT €fvan pio oTdvia vOGOg e SUGKOAES Y1 TOV as0eVN EKQPAVGELS AALA

pe apketég mbavotnteg avdkopyng Kot Bepaneiog 660 eEeAMooeTon 1) 1TPIKT EpELVAL .
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