L MHOOPMALMSI 3A:

HaumenoBanne na 3a6onspanero

E83.1 Pasctpotictsa na 06MsHATA HA KeNI30TO
Xemoxpomarosa

HUnuonaruyna xeMoxpomaroza (MXX, nacnencrsena XeMOXpomaTo3a)
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MEB-10. Mous. nocoucme  cunomin CHRCPHABIRGHE  HOUMCHOSUIA 1 3d001516am e,
COUFCCINGYEN,

Onpenenenne na 3aboansanero

Kparka nedununms wa Gonecrra: XeMoxpomarosara e 3a00NABaHe, XapaKTepH3Upalo ce ¢
[IPeTOBAPBARE C XKENA30 M ¢ HAH-YECTOTA reHETHUHA GOJIECT [pH NHMUA OT ceBepo3anajicH
CBPONICHCKH Hpou3xoA. Haii-uectata ¢popma Ha Gomectra e Tun 1, KS0TO Ce o0ycnass or
myrauuun B HFE rewma. Jlpyrute tunose, 2, 3 u 4 ca nocra peaku u ce o0ycnasar oOT
NPOTCHHH, M3MLIHABALIM CBIIO KIIOHOBM PO B MeTabolH3Ma Ha keassoto. Ilpenasa ce
aBTO30MHO-PELIECHBHO.

Ernonorns: Hapyuenusra B 00MAHATA Ha KeIA30TO Ce IBIKAT HA FEHETHYHM nedexTy B
TCHHUTE, OTTOBOPHH 32 JKeNe3HUs MeTabonu3bM, a uMerHo HFE rena npw Tumn |
XEMOXpOMaro3a; rernre 3a xemoropennna (HFE2) u xencuauna (HAMP) nipu tun 2

XEMOXPOMATO3a, TeHBT 3a TpaHchepunosns peuentop 2 (TIR2) npu v 3 XeMOXpOoMaTosa u
renvT 3a peporopruna (SLC40A1) npu tun 4 xemoxpomartosa

Knwrnannm niposei: @opmute Ha XeMOXpoMaTosa ce pasjiMyaBaT B 3aBUCUMOCT OT BB3pPacTra
Ha u35Ba Ha OOJIECTTA, TEXECTTA HAa HATPYMBAHETO HA JKEJA30 W KANHHUHATA KaptuHa. Haii-
HCCTHTC HAXOIKM ca XEMAaTOMEraus, KOXKHA XWIIepMUIMeHTanus u apTpur. Hammue ca
CACAHUTE CHHAPOMH: XPOHHYHO MPOIPECHpAI0 YepHOAPOGHO YBpexaaHe, 3axapeH nuader,
Kap/IOMHONATHS, NOIHAPTPUT, APYTH SHIAOKPHHHM Hapylnenu. Bu3mokna e nporpecus Ha
4epHOAOPOHOTO yBpexkaane B ULl u nbpuuen 4epHOAPOOEH paK

lenernuna koHcynTalus: YCTaHOBSBAHETO HA TeHeTHuHATa MYTallis B TOYHO OHPE/EIcH
FeH, MOTBbPIKAaBa THNA Ha OONECTTa U MMA OTHOIICHUE KM [IPOTHO3ATa (HAYA0 Ha H3sBATA
W TOKCCT Ha JKeNe3HOTO HaTpynBane). [lopaan  aBTosomMuo-penecuBuus Xapakrep mHa
yRacliensiBaHe 25% OT POICTBEHHLIMTE 10 I'bPBA JIMHMSL MOTAT j4a ObjaT HOCHTEAN Ha
MyTauus. Ilpenophusa ce M3BbpLIBAHC HA IEHETMUEH AHATM3 M M3C/CABAHC HA CCPYMHH
TOKa3aTe/ M, KOPEIIpali ¢ 0OMIHATa HA HKCIA30TO B OPraHu3Ma.

Jledenne:  MacHBHHTE KpPBBONMYCKaHMA €4 OCHOBHATA Ttepanusi  mpu XX, Tlpu
HOBOJMArHOCTHUMPaHuTe OoHK ce myckat 1o 500ml kpbe BemubIK (Wiu 10pu 2 NBTH)
CCAMHYHO B MPOAb/DKEHUE HA 1 10 2 ronnnu. Ipu eqHo KpbBONycKaHe ce M3YEpHBaT 0KOJI0
250mg  oxenszo. EXeCeIMHYHOTO MM H3BBpLIBAHE Cce npekpatsaBa Cliejl JOCTUraHe
CBOTBETHOTO TPalfHO CHVIKCHHE Ha HAKOH OT CIIEAHHTE [OKA3aTeNM: XEMOIMOOHH - Moj
110g/l, xemaroxpur - nox 0,35, deputun - mox 20ng/ml. Cien Tosa ce IpeMMHaBa Ha
NOUIBPKAIO JICYCHHE, CBCTOSIO C€ B HSKOJIKO KPBBOIYCKAHHS TOAMIIHO. BposT WM ce
OnpeAens OT CTOHHOCTHTE Ha (GeHOTUNHWTE Nokasatenu npu MXX B cepyma - xensso,




HacWIuaHe Ha TpaHcdepuna u deputun. Te TpsiOBa a ce moaaLpxkaT B pedepenThy (a ome |
0-100pe B AOMHOIPAHWYHY) CTOHHOCTH,

Mouws, namueme kpameo omicanue na SABOBIEAICHO Co21uco npuemume o hueapn
MCOUNIICRU CIMATOaPIIL, HGyuoaim NONCCHCYCU HUCONU 3¢ 000PG APARMURA 1 CRCRepmnn
CITICHOGUILC 11 HAYUOHATNY KONC)VAMAIING U Ny opyorecmed. Onpedeaenuemo ¢iedn ou
SRUONGA unopyayus ¢ pesionupan eud ua DUALAPCRU UK 30 MO0, RAHITS e
HPOAGH, CCHCMU G ROHCYAMAYUS, U 1€ UCHUe HA 3000456010,

Yerupuundpen koa na zadonssanero mo MKE-10 (2K0 TaKBE e HalHueH)
E83.1 PascrpoiicTsa Ha 06MsiHATA HA KEIA30TO

XeMoxpoMarosa

Hawronatuuna xemoxpomatosa (MXX, HaCNEeNCTBEHA XEMOXPOMATO34)

Mawn, nocoweme YOHTUPRYLPPEH KO0 HG AT CheTacHn aostenwyanypama MKE-10 Ava marne ue e
HGIEH, OB HAOMCENe HPCOTGHCENNT 30 GOeRaune o QOCIOGENH KOOURIIC 110 widliaseono o
HAHUGRUANARIG SOpaenda cucmena,

Ko na 3a6oasisanero mo Orpha code

Tun 1 xemoxpomaroza: ORPHA 139498
Tun 2 xemoxpomarosa: QRPHA 79230

Tun 3 xemoxpomaroza: ORPHA225123
Trn 4 xemoxpomaroza ORPHA13949]

Moan, nocowcine koo na saboassauenmo cvoracmo HoserkTawmypama Orpha code thitp: S orphasict). i
IRUKGG HE ¢ HATHYCHL MOTS IWIONCENe NPCOIONCEINE 30 G)PKGanie 1 SOUIMOGEPIN KOMUPDANE 110 saboasecaicn
S NUNHOU N SOPUGHT CHCTI

Enupemuonornunn gannu 3a sabonspsanero B Peny6anka Brarapus

Ennaemuonornuny npoyusanns oTHocHo uectotata na UXX o btarapus ve ca nposexanu
A0 MOMEHTA, MOPATH HHCKATa 4eCTOTa Ha 3a00NsBaHeTo.

WMscnensanus na von Ahsen u cpaer. 2001r. u Ivanova w chaBT. 1999r. npu
OBrapcku mauueHTH ¢ nopdupus KyTanea TapJa v 31paBd JIMLA HE YCTAHOBHBAT I10-4ECTO
noiumopdusmure C282Y, H63D u S65C ua HFE rema s CPABHEHHE € KOHTPOJHA
nomynaums ot 100 naunenra. [pu 24% or Tsx ce yeraHoBspa XETCPOZHTOTHO HOCHTENCTBO
Ha HO63D myrammsara, a 2% ca xomosurotd, S65C MOTHMOP(HIMBT HE CC YCTAHOBSBA MpPH
KOHTPOJTHATA IpyIa.

B Hamms ynmsepcutercku mentsp 3a nepuona ot mocneaduTe 20 roauHu ca
AHAHOCTHIMPAHK, JEKYBAHH K NPOCIE/BaHy o0wo 5 GONHE - 4 DAMEeHTKY C I0BEHIICH
M0 U 1 GojeH ¢ ¢ Kkackyeckus Tvn | XeMoxpomarosa | Huarnoctuumpana e owe ejHa
NAACHTKA, KOSITO € Ouja cioxen xereposuror mo C282Y/H63D Myranuute B HFE rena,
nounHana mpes 90-" romMHU 0T MeTACTATHYEH pak HA MJICYHATA JcTesa. Taka MALHEHTHTE ¢
KIIACHHCCKa XeMOXpOMaTo3a npejcTaBnasar 1/3 |, a Tesn ¢ oBedmaen Tun — 2/3 or
TICKYBAHATE M JIMATHOCTHIHPAHE XEMOXPOMATO3H 34 TO3H JIOCTA AbITBI IEPUOJ OT BpeMe.

Mogs. nocoveme erude oo dui w atoseanemno o Penmvanna Bnocopus. Tanime mpsd
U BRAIGEAI ORI Tt DW00GPCI G 51 G0 e e i, RETCCHIHOCIII, R i N i
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HOIMTTUHNAIQ 6 PUCK,




B T, Haydnm unyGuamkanMM o nocaeamuTe meT ronumm  m OPHJIGKEHA
Oudsmmorpadcka cupaska

1. von Ahsen N, Wieland E, Adjarov D et al. The HFE gene S65C polymorphism is rare
among Bulgarian porphyria cutanea tarda patients. J Hepatol 2001; 34:484-488

2. Dragneva S., Ivanova A., Mateva L. Four families with hereditary hemochromatosis
due to mutations in the HFE and HFE2 genes in Bulgaria. Oral presentation. 25"
Jubilee Annual Assembly of IMAB 14-17 May 2015, Varna Bulgaria.

Mots. rodKpeneme UNopAImUHIMG 30 CHUICMUCTOCHIING DUHIT 30 5000 56uem o ¢ DLwaeapus ¢ daning om
AV ReQIURGII O ROCAHUmME e 206, Butviuospatheraina wdbopsscips credsa da fuoe atpopasea o
comut Bankyamp. Moss. Apuaodceme mnomeromos capianm na YUBTHPGH UG HOYYITE O HR Ll

Ennaemuooruyunn Jaunu 3a sabonssanero B Epponefickus cp103

Yecrora n paznpocrpanenne na HFE myranaure:

Obmiara yectora Ha xomosurortnara C282Y mMyraums B mHacefenuero e 0.6%. AnenHara
uecToTa Ha C282Y Myramusara ce oleHsBa Ha OKoao 6.2%. CBIIECTBYBAT 3IHAYUTENHU
reopradcku paznudus B yectorara Ha C282V anena MEH1Y pasIHIHuTe reorpadeky paionn
B EBpora, Karo MHOTO 10 Y€CTO Ce CPelIa IPH XOPa OT CeBEPO3ATIAHATA YACT HA KOHTHHEHTA
- 10-12.8% ot nacenenuero B Mpnanaus, gokato B roxua Eppona ce Cpella 3HaYHTENTHO 110
panxo — (-1.3% B I'spuns (54). Ot anennara yecTora MoJKe [a Ce M3UUCIM 4eCTOTATa HAa
TCHOTHIA Ha XOMO3MIOTHTE, KOHTO ¢ 0koo 0.38%. Toea o3nauara, e 1 Ha 260 WHaUBIA B
€BPONCHCKOTO HACENICHHE €4 XOMO3UIOTH [0 MYTALMATA (CTOpea YPABHEHHETo Ha XaiTi-
Beitnbepr). Benpeku toBa, T03H QakT ce 0THACH MPeAMMHO 3a ALMEHTH OT Cerepua Eporna
H ¢ OT OCHOBHO 3HA4YCHHE 3a OBP30TO MONIEKYIAPHO-TEHETHUHO NOTBBPKIARAHE Ha
JHATHO3aTa ITPH TAX.

Oceen rnaBuara C282V mytanus na HFE rema, ,.Mamka” myranus H63D ce OTKPHBA f0-
HCCTO IpH NALMEHTH ¢ HACTICACTBEHA XeMoXpomarosa. Yectorara Ha H63D noammopduima
NOKa3Ba NO-Ma/KM reoprpad)Cki pasnuums M MMa cpelxa wecToTa Ha amena 14%. Ipyr
ponbiHutened HFE nomumopduinm - S65C cvio moxe na ce acoumupa ¢ HATpynBaHe Ha
KN30 Korato ce yHacnenu ¢ C282Y B nosunus Tpanc. YecToTara Ha TO3U HOAUMOPOHILM €
oxono 0.5% u e no ucoka B Opanuua (bperanus). Cnoxen xereposurot 3a C282Y u H63D
MYTalUTE Ce cpemma B 5.3% OT ClyyauTe ¢ HACIEACTBEHA XeMOXPOMATOo3a, NMPH yCTaHOBEHA
KOHTpOJHA 4eCTOTa B nonynauusra 1.3%. Berapeku ue cnoxuu xereposurotu H63D/C282Y
CC CBBP3BAT ¢ H3ABATA HA XEMOXPOMATO3a, MPH MALHEHTH ChC CHHAPOM HA KEJS3HO
NPETOBAPBAHE, KAaTO PHIHHA 34 noABata My TpabBa a ce MMar NpeABH/l M A0 bIHHTEIHNTE
Ko(akTopy.

Tunoge 2, 3 1 4 ca M3KIHOYUTEIHO PENKH.

Mos. nocoveme enudevuoaozuniy dannii 30 sadouscaneno ¢ Esponeiicsus coios. Hanine
MPHOGA O GRAOUGUN. HHMDOPMALNS, APCEedeitt g OLACUPCKI C3UK 3d 36001C6ae 10CInI,
(j().'iG(‘H?]t()‘(;’f’f’ﬁ?’z‘d, M HCHGHEMOCINIIG CALBPRIIOCIN Tl SUDOUAGUNCIN 6 (-.‘(;’j‘?(J,”!{"J‘K.'!\'i?
RONVIUAHLA, KUNITO o NOAPARTHCPUCHIHRNU U OUURGUT (’/)‘[)U.’-I FH RORVACLIINIT 6 JHICK.

B 1M, Hayyuu ny0nuKaldH 0T NOCHENHHMTE [ET TOAMHH M NpPHJIOMKEHR
Oudanorpadeka cupapka

European Association for the Study of the Liver. EASL Clinical Practice Guidelines for HFE




Hemochromatasis. J Hepatol (2010). doi: 10.1016/j.jhep.2010.03.001.

Moas, nadepeneme undopvayuinid wa ecruneioivauinume Oannli w0 sadotscaremo ¢ Foponcicvus corrs ¢
Oaniit ¢m AV RYGHIKAU O ROCICOntae Hent coduni. Budiaspahonama wnhopaayisl cieosy Sa imoe
othopatena 8 cn Bankvenp, Mo, GpE0Meeme Iomercnon Gapuaiin g BRI i
PVOAMR AL,

Ouenka na CLOTBETCTBMETO HA 3a00a8BaHeTO ¢ JePUHHOUATA 32 PAAKO 3abo0ssBaHe
cbriacHo § 1, 1. 42 o1 1ONBAHHTENHHTE paznopeadu Ha 3aKoHa 32 3ApaBeTo

3abosiABaneTO CHOTBETCTBA HA AehHHULIHATA 3a pAAKO 3abonsBaHe.

Movst, JeRIGPUPGIIME CoOMBEMUMBUCTTO U SATOIAGUICHIO ¢ DehunipsinGg Ja PUoko wabossaie choriceno § 1,
ML A2 ORI CORBTHWHEAH I E BUNOPeoiin 1 3aRona sa sdpatenio,

Kpurepnn 3a tuarHocruupane na 3adosiBaHeTo

Hai-yectrre HAXOAKH ca XeHaTOMEralus, KOXKHa XUNePIUIMeHTalus u aprput. Hanune ca
CTICAHHTE CHHIPOMM: XPOHHHO NPOrpeCRPanIo 4epHoApodHO YBPEIKIAHE; 3aXapeH AHadeT;
KapAHOMHOTIATHA, NOJHAPTPHUT; APYTH €HAOKPHHHH HAPYLIEHH.

CUHOPOM HA XPOHUHHO YePHOOPOOHO y8pedcoane.

YCTaHOBsABA ¢ NPH BCHYKH HeNeKypanu O01HH, CTEeNneHTa Ha yBPEKJAHETO BApHPA OT JIeKa
HavanHa ¢uOposa (Bepuduuvpana XHCTONOTHYHO) JIO TEKKA ASKOMIIEHCHpPAHA LMPO3d.
BuHaru ¢ nanuue xeuaroMeraaus. UecTo uma TexecT U TeNM GONKM B AICHOTO noapedpue.
bomuuat ce onnaksa ot ¢nabocT U cBHIKBOCT. [Ipy Bede pasBuia ce LUPo3a MOXKE Ja HMA H
crcHoMeranus. Or yepHoApotHUTe 1ab0paTOPHU MOKA3aTeIH HAH-YeCTO JIEKO [0 YMEPEHO
ca yBENUYCHH aMmuuoTpancdepaszure. XunoandyMHHEMHs W XHNepOUNHpyOHHEMHS ce
HaOM0IaBaT NpH HaIPEIHATH HHPO3H.

Ocobeno BaKHH 3a AMAarHosara ca IPOMEHMTE CBBP3aHH C HapyweHata obMsHAa Ha
KeA30TO. Y CTAHOBABA ce Xunepcuaepemus. Hacumanero wa tpanchepuna e nan 60% upu
mMbke u 50% npH JKeHH, KaTo B NIOBEYETO cayyaH cToinocture ca Haj 70%. Koeduuuentnr
Ha HacHIaHe Ha Tpanc(epuHa npeacTaBisBa CLOTHOIICHUETO MCIKAY CEPYMHOTO Kels30 H
OXCK (B umol/l) uspazeno B npouenT. OepHTHHBT B cepyMa € CHIHO NOBHIIEH K
oOuKkHOBeHO Haaxebpiaa 1000 ng/ml.

IIpu 6oman oT MXX ¢ nupo3a pa3BUTHETO HA TBPBHYEH PAK Ha UEPHUA APO0 € MHOTO 4ecTo,
KaTo B TYMOPHATa TBKAH HE C€ 0Tiara xelszo.

3axapen Ouabem. Haualuy HapylleHHs B ITHOKO3HHS TOJCPANC W ITOBHILCHA MHCYJIMHOBA
PE3HCTEHTHOCT C¢ I0KA3BaT OLUE B OPCUMPOTHUHUA CTaJMH. 3axapeH 1uadeT ce yCTaHOBABA ¥
nan 70% npu 6oannte ot UXX ¢ odopmena nuposa u y no-manko ot 20% npu octadanure.

Kapouwomuonamua. Cpema ce no-psauko OTKOIKOTO juabera, HO € 4ecTa [pPHYHHA 3a
cMbpTHOCT mpH KMXX. IIepBoHauanHo enekTpoxapaworpad)cku ce YCTAHOBSIBAT HUCEHK
BOJITaK W Hecnenmpuunn npomenn B ST u T. Tlo-uect ca mpeachbpanuTe TaXHapUTMHY,
CIICABAHH OT KAMEPHH €KCTPACHCTONHE M Taxukapiuu. C Hanpenpaneto Ha MXX ce passupa
oWAaTHpala KapJaoMHonarus. Exokapanorpadcki ce ycTaHOBABAT YBC/IMYEHHME Ha naparta
KaMepa U HapyLUEHUE B CHCTONHATA U (JYHKIIHS.




Honuapmpumen cunopom. Ycrarossisa ce y Mexay 15 u 60% oT HoBoaHarHocTHIMpanHTe |
bonun ¢ MXX. Haii-uecto ce s3acarar METaKapnopalaurealHuTe M IPOKCHMATHHTE
HHTephaTaHIeaHU CTABH, CIICNBAHY OT KOJICHATa, XONHUIaTd, KUTKHTE, I'bpba M Bparta.

Apyeu endoxpunnu napymenun. Unnorentocer u 3aryba Ha THOMI0 ce OTKPHBAT y MeKIy
12 1 40% or moBoanarnocTHMpanuTe Mbxe ¢ UXX, Hamuunero 1 ua auadeT jlonpunacs 3a
Te3d Hapylienns. [lpu kemure Moxe 12 uMa MeHCTpyanuu CMYIIEHHS, JIOCTHTAUM 10
amenopes.Ilpu MXX ce cpewar u xunep- win XUITOTHPEOHAUIBM,

Mows, wsipotme kpinmepiume QUASGCHIUPGNe T e tusarentn ooy i crvain) Mo
GRIUOUCHC WD GPM U 180 OWASOPCRI IR 10 TPIGHQUINTIE 1 UM A 110 KHROARENICN. CII L (O AT 1
namocenesama. Haidhopsiaiimma creova da ce neonunag e BN 10 NS BRI MeOMueRis Cnidiioaping.
HEYUOUALIHI ROHCEHCYCU, HACORI S0 QOO BPARTIING U CRCACPIRRI COIGNOBII G i 1ECHon i BRI 1
waviian opyacecmsa. Bocnvvat, e makned ne oo wanein G Penyioruca Boaeapis,  npioseainme
UVHCOSCIPANIT CMUNOaPm,  HACOKI 1 KOUCencyc ciedea 0a ondum BREGEACIN 1 ODIOGPCRT e o
AOARITUPANIL CHOOPUIRO KGHKPCRIAMA cheyudineg H VUTGGHH 1 Sni0ap ckama S0pasta crome,

B 1.4, HayuyHM nybumkanMm oT nociaeaHMTE Ker FroJHOH W OPHJIOKEHA
onbdanorpadexa cnpaska

AvarHocTyeH W TepaneBTUYEH anTOpUTLM  (KOHCEHCYC) Bvarapcko HayuHo apysecTeo no

racTpoeHTeponorua. MgmuonaTuyHa xemoxpomaTosa. Brvarapcka xenatoractpoeHnT. F2010 KH. 1

Moast, nookpeneme vnhopyvausma e spumepuime su QUACHOCHIN I g afisedanema ¢ Faponciionis
CHIOT C I QI GV BVOTURSYUE G BOCeORUEE e codiin. Butinio. paherania nupsiag ©edna O
Owoe othapycua o emun Boaukyeanp. Mo, apuioncene miamomoscmons R T I DT I TR Ry
NN T

Aaropurmu 3a AHATHOCTHHHPAHE HA 3a00/I9BaHeTO

I. AnamHecTHYHM KpuTepHM 3a QHATHO3ATa — HesCHA UyepHoapoOHa Donecr,
XOHApOKAIIMHO3a 3axapeH Auaber 1 Tum, apTpanrus, TepBHUEH
HEPHOJAPOOCH PaK, KAPJAMOMHOIATHS MM NOPQHPHS KyTaHea Tapia

II. Crenuasu3Hpany u3ciaeaBanus —

1. XumepgepuTHHEMHA- CHHIPOMBT Ha NPETOBAPBAHE C WKEIN30
MOXe 11a CC ONCHH HENPAKO 4pe3 CepyMHH MapkepH. CepyMHHAT hepuTuH e
N00Bp CyporaTeH Mapkep, HO Ce OTRUMYaBa ¢ HHCKA cnenuduuboct, [Tosuiiara

CE IIPH BB3NAWIHTEICH nponec,

2. Ilopumeno Tpaucdepunoso nacumane - TPaHCHEPUHOBOTO
Hacuwane (TH = Fe/TXKCK*100) e muoro moaxomsy MApKep 3a OLIEHKA Ha
(yHKIHOHMPALIHMS JKene3eH My, T.e. OTHOLIEHHETO abcopdLUs/MOOHIH3AILHS.

TH Han 45% ToBOPH B 1101138 HAa CHH/IPOM Ha NpeTOBAPBAHE C HKEJIA30.

3. JIoKazano oTnaraHe Ha SKeNA30 B ThHKAHHTE (qepuoapodHa

OMOIICHS HIIM MarHMUTHOPE30HAHCHA TOMOTpads (MPT)

Karo “smaten cranpapr” sa amarsozara ma MUXX ce [IpHeMa W3BBPOIBAHCTO Ha




YepPHOLPOOHA OHONCHA ¢ ONpelefisiHe KOHICHTPALMATA HA JKEA30 B YepHUa Apo0d,
XHCTONOTHYHO  JIOKAMU3HPAHE HAa JKENe3HUTE OTNaraHus W YTOYHSBAHE CTeNeHTa Ha
$ubpozara. KonleHTpauuaTa Ha KeIa30T0 B gephus jpod npn UXX sunaru vagsumasa 70
umol/g cyxo Terno (HopmaiHo mo 25 pmol). Karo nonesen KPHTEPHH CC H3M0J3Ba T. HAp.
YEPHORPOOEH XKeNe3eH MH/IEKC, KOMTO Npe/cTaBnaBa apHTMETHIHOTO CHOTHOMECHHE MEWKTY
JKenA3HaTa KOHLUEHTpauusa (Umol/g cyxo Terno) M roaMHuTe Ha GOJHUA. ITpu UXX To3u
HBICKC € N0-BUCOK OT 1,9, OBIHOTO KOJMYECTBO OTIOKEHO HKENA30 B USPHMS apob Bapupa
Mexay 5 u 20g. TwH kaTo 3a cera y Hac He ce M3BBPIIBA XUMUHYECKO OIIPE/ENSIHE Ha
KEIA30TO B 4YepHOAPODEH OHONTAT, pellapallia € XWUCTONOTMYHATA ONEHKA HA HEeroBHTe
OTnaranus cien oupersaHe mo Perls. Ilpuw MXX xkenszoro ce HATPYMBA TJIABHO B
XCHATOLMTHTE W JKTBYHMTE CHHTCAHH M J0CTa 1o-Manko B Kymdeposure knetkw.
Otnarannsra ca Hal-0GWIHE B TIEPUIIOPTATHATE XENATOLMTH M HAMAIABAT B MOCOKA KLM
ucHTpannara sena. Crenenta Ha YepHoapoGHaTa $pubpoza MoauepTaHo Kopeaupa ¢ Tasu Ha
cuneposara. llocneanara e vafi-u3pasexa Npu HanpeaHaNa NUPO3a.

4. l'eHeruveH aHaau3 3a HOCHTCICTBO Ha MYTallHM B TEHHTE OTroOBOpHH 34
XeMOXpoMaTo3a

Mot nocoteme @icopummy 3q OUAUOCIMUBRPane 1 sabossanen. Mo, axoneme hefropsicist i
OBIACUPCRU VIR 30 GHAMNCIUNG 1 QWD FIa e SUGPHOIE 1 abo Heaiem, HEEOOPE I AP i,
OOPUEHYE 3 XRCHIGIOOUMIE WSCICORMIA,  NeaRXOMNOCI O POHSIIIT WACICOGUINS 1E OO G- CHEeRTI IO
woNCYIDIpane,  opved wscaedsanus. Hidopwausima credsa da ce nosonasa na npuen ViR
MEQUYUHCKY CINGHOUPINIL HQUUOHWEN ROHCOHCYCN, HACOKI 3 00D RPURIRG U CRCACPIING CIRQUUGUI el
HAHUOUGL ROHCVIRanit o vy opyoicecnisa. B covaatn, e inanasa e co nu s ¢ Penyiamsa bueapmu,
APUINCCHING YVIHCOUCIPGHIY CIIGHOADIIN. HECOII 1 KOHCOHCVCH Cavdaa dat Budain npesedent 1 Db Lapent
CTHI U AOGRIMUPANI COOBPAING KOPEMHAING CRAMPUIG } YCIORUA B W APCRana Ofasig ciented.

-

B T Hayunu nyONHMKaIHH 0T NOCICIHMTE [€T TOAMHH M IPHI0MKEHA
onbauorpadgcxa cipaska

I. [HarHOCTHYEGH M TEpANeBTHYEH anropuThM (KOHCEHCYC) OBArapcko HayqHo
APYXECTBO 10 racTpoenteponorus. Hawonmatuyna xemoxpomarosa. Brirapcka
xenaroractpoenT. 12010 KH.1

2. European Association for the Study of the Liver. EASL Clinical Practice Guidelines
for HFE Hemochromatosis. J Hepatol (2010). doi: 10.1016/j.jhep.2010.03.001.

Mot nodipeneine wigOPMauuANG 20 @icOPUMSIIIRG 3¢ OUAROCHUPANC 1 3aboassaneno ¢ Eeponaiicsis
ChIO3 C QU OME HAYYI YOTHEQII O Nocieanume nenl ot Bud tocpadberana unhopsiagus ¢ redsa da
tmade othoparena s conr Bankyanp. Mo, npoomweme Rpaomercnos sapuanm 1 wimupaine A
NETING T

AJIFO[)HTMH 3a Jleuedne Ha 3a609BaHeTo

1. OTCT[}“IHHBHHC HA HIJTHHINOTO RCJAAI0 0T OprainiMa (llpCIl()'l'Bpﬂ'l“ﬂB'dll(’ Ha
NO-IIATATEMIHOTO THEKAHHO prem).Ianc)

Macugnume  Kpweonyckanus ca  ocnossata Tepanus npn  UXX. Tipu
HOBOZMArHOCTHIIHpaHHTe OoMHK ce nyckaT no S00ml Beansix (uan 1opu 2 MBLTH) CCAMHUYHO B
npoabkeHue Ha 1 no 2 ropunu. [lpu enno xpeBomyckaHe ce W3uepnBarT okojo 250mg
Kena20. EeceIMMYHOTO MM HM3BBLpIIBAHE Ce MPEKpaTasa cilel AOCTHIAHE ChOTBETHOTO
TpaHO CHHXKCHHE Ha HSKOH OT CclefHMTe NoKasarenu: Xemornobum - mox 110g/l,




XeMaTOKpHT - mox 0,35, depurtus - noa 20ng/ml. Cren Topa ce IIPEMHUHABA HA TIOLABLPKALLO |
AICICHHE, CHCTOAINO €€ B HAKOJIKO KPBLBONYCKAHH: roguuino. Bpost um ce onpeness o1
CTOHHOCTHTE HA (DEHOTHIHHMTE HokazaTemu mpu UXX B CepyMa - JKeNls30, HACHINAHE Ha
TpaHcepuna U ¢eputun. Te Tpabea xa ce NOAALPKAT B pedepentnn (a omwe no-106pe B
AOMHOTPaHUYHH) CTOHHOCTH, KppBOnyckanusTa ce u3pbpmsar sbe BBTPELIHOTO OTACHEHNE
Ha pernonanHata MBAJL 3a na ce usberme pHCksT oOT AHEMHS!, XHIIOAIOYMHHEMHS H
XUMOTCH3UBHU MPOABH, HEOOXOIMMO € /1a C€ H3rOTBH KapTa 3a IPE/ABAPHTEIHH H3CACIBALNS
1IPH CHCTEMHO JICHCHHE ¢ KpbBONyCKaHe. B npunoxenne e npeacrasen ofpazen ot Takapa
kapTa. IIp# HeBBLIMOIKHOCT Jia ce U3CIIEeABAT HAKOM OT MOKA3ATEIHTe HA TA3H KapTa OQJIHUAT
€ HAcouBa KBM YHMBEPCHTETCKA TaCTPOEHTEPONOTHYHA KAMHMKA. IIporuozarta rpu
3anouBaimo Jedenre Ha MXX 3asucn or crenenta Ha pazsutie Ha YeproapobHara Ghudposa.
[Ipu Gonun Ge3 3nauntenna ¢pubposa nevennero c KPBLBONYCKAHHA BOJAM IIPAKTHUSCKH 10
HOpMamHa TpPONBL/DKHTENHOCT HA KMBOTA, AKO HAMa [POTHBONOKA3AHHS (aHEMHSs,
XUNOaTOYMHHEMUSL, ACUUT), KPhBOIYCKAHMATA Ce NPHJIAraT M apr odopMeHa Beve LMpo3a.
Torapa weiiHoTo passutie ce 3abass. [lpu BapuilM Ha XpaHonposoaa ce Habaoapa
HaMaleHUe Ha TeXHHA pasMep M No-paako  kbpeHe.KpbBOTyCKaHMsTa BOANT 110
monobpaBane H Ha auabeTa,0co0eH0, ako Tol ole He e WHCYTMHO3aBHCUM. braronpustao ce
OBNHABA H KAPAHOMHONATHATA, 0CODEHO, aKO AMTATALMATA He € TpaiiHo odopMeHa.

ADTPHTET, CEKCyATHHTe HAPYNICHHA M THPEOMIHHTE aHOMATHM He ce nonodpsBar
OT  KpbBOnyckanusTa.llpu OPOTUBONCKA3AHUS 32 KPhBONYCKAHHS (anemus,
XHIOAnOyMHHEMHsA) Ce mnpoBexna nevenue c¢ Desferal. Toit ce NPUJIAra Karo
npoxbokuTenay, 10-12 yacosu NOAKOKHE BIMBAHUA ¢ HH(Y3HOHHA IIOMIA B JHEBHA 1038
20-50 mg/kg. Bp3MOMKHM ca  J0KadHM Bb3NANCHHS HAa  MACTOTO Ha HH(Y3HUTE,
OTOTOKCHYHOCT, PETHHOTOKCHYHOCT ¥ pasBHTHE Ha Katapakra. JInuata ¢ UXX, ocofeno tesu
€ UMpPO33, TPAOBA CHCTEMHO Ja ce MOIAraT Ha eXorpadicKu KOHTPOT (WK Jla ¢e H3CIeIBa O-
(DETONPOTEMHBT) C OrNE PAHHOTO OTKPHBAHE HA MHPBHYEH yepHoApoOeH pak,

2. Tepanuss Ha BB3HHKHAJIHTE OPraHHH HAPYUIEHMS- 4epPHOAPOGROTO
3a60/151Bate, 3aXapHAS Aualer, CTRBHHE U ChPACYHH IPOMEHH.

Mot nocoueme aizopuimsi s evenie na adoseanenio. Mot arioneie witefrop s
Hu OBACAPCRE C3UR 3G IHEPDURCGIIUMIING  NOOX0O0N KB SUO0ISGUIeING, & oG Hueio
ROUCEPEAMUGHI U ORCPAIRUGIH, IREXHUTIC HPeOUMCIGH, PUCKOGE U OUARCUA CQe RGO,
GOOCUL CREYUAANCITI TP HPOGEXCONT HA ACHCHHCIIO U HEOOX0OUMOCHINIG O] RONCVAR IR
C Opyau CReYULLHCI, IPCROPBUUINCICN QUCTUNCH PEXCIM 1 (DUSIICCRG aRmMUSHOCHT 1 o,
Flugpopyianusma caedsa Ou co RO3OGABG Ha APUCIT 1 FIEOPOCHL NCOUNICKN SRUOUpIN,
HAUUONUITL KOUCCHCYCH,  HACORN 30 JOODG APURITURG 1L CRCACPINIL  CRIGHOCHIIE 1
HUYRONMAAII KOJCYAMAHI 4 HAGY I Opyacecmed. 3 ciovyaln ve manted ne ca sa iy o
Penyaauna boacapust, nptiodsicesume qyicoecmpaniin CRUIOUPRIN,. HUCORT 1 ROIICCHEYCH
CUeo6a oa Ovdam npeseden nd Gbieapertl 3R 1 A0ARMIPUING ChoOPUN0 RONKPCI
CREYHGPURA 1 YCAOGUS HU GbACapeKkanu 30pa6na chemed.

B 1M, Hayysm nyGamKauMM 0T DOCTEIHHTE NET TOAMHH M NPUJIOHKER:
onbéanorpadgexa cnpaska

I. JIHATHOCTHYEH M TEPANEBTHUYEH AICOPHTLM (KOHCEHCYC) OBAIAPCKO  HAYUHO
APYXECTBO MO racTpoeHTeposIorus. Mauonatuuna xemoxpomarosa. Brarapcka
xenaroracTpoeHT. 1'2010 KH, 1




2. 3.Kpwcres. BuTperina MeHIHEA , BTOPO MpepaGoTeHo U3NanKe , Codgus 2010
M3n. Uean Canyumxues

Mo, nooxkpenemie undiopysautnG sa d1copumyme 1 J0wenie ia oo seaienio o Fapegieionis comy o
Deiutide QDT HAY NI AYOURGYUY ORL DOCIEURLIC N o0, Bt ition poforania wagopianug cioona e
oghopyena o cmiy Baveny Mo, APUACHCCING  HBAHORICRCHOR  GOPUamy  Hd JHIMUPRdaine o

IO R AT,

ANropHTMH 34 MpocaedsBaAHe Ha 3a00/19BaAHETO

Kapra 3a npeasapuTe iy u3caeIBAHHS IPH CHCTEMHO JIedeHHE ¢ KPbBOIYCKAHMUS

1. HeoOxonuMu noxazaresi © MUHHMATHHTE HM CTORHOCTH,
TIO3BOJIABALUM 3AII0YBANE HA CHCTEMHO JICYCHHE C KPBBONYCKAHUS:

IToka3zarenn MuHuMa/Ha cToiHoCT
ApTepuanHo HanAraHe 14,6 xPa (=110mm xuBax) CHCTOAHO
Xemorio0uH 120 g/1
EputporuTa 4,0 x10'%/]
MCV 80 1l
JeBxonuTH 3,5 x10%1
TpombouutH 100 x107/1
CepyMHO Kes30 10,2 pmol - mbxe 1 9,2 umol - xenu
Hacuane tpancdepun 20 %
CepyMeH anbymun 35 ¢/l

3adbenexka: ITo-HUCKM OT TOperocoueHUTE CTOHHOCTH Ha XeMOTTTOOHHA,
epurpountHTe 1 MCV nipu Ipa ¢be CUTYPHO NOKa3aHa XeTepPO3UTroTHA [3-TajlaceMud He ca
TIPOTHBONIOKA3aHKE 34 3aII0YBAHE HAa JISHEHHUE C KPBBONYCKAHHM, aKO TO € HEOOXOIUMO.

2. llpocnensBanu nokazaTeiy B X04a HA TEUESHHETO ChC
CHCTEMHH KPBROIIYCKAHUA.

¢ [lpu BCcHMUKH DOJNHM HENOCPEACTBEHO MPETH BCAKO KPBHBOIYCKAHE C& H3MEPBA
ApTEPUANIHOTO HajiATaHe, MUHUMAaNHATa CTOHHOCT, NO3BOJISBAIIA KPLBOIYCKAHE
e 14,6 kPa (=110mm xwuak) cuctomuuno. [Ipn noumkenue ce mocrass
nozakoxuo Effortil unn npyr ananenruk, 3a /1a ce TOCTHTHE ropHaTa CTORHOCT.
[lpu mo-u3pazena XUMOTEH3Hs KPBBOIIYCKAHETO Ce OTJIAra 3a HAKOIKO JHU, 11pes
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KOHTO C€ Ha3HaYaBa CbOTBETHA TEPAllus C aHAIENTEIH.

* Ilpu JoHOTpAHHYHY CTOHHOCTH HA HSIKOM OT nabopaTopHHTE MOKa3aTeNH,
YCTAHOBCHH LPEAH 3a0YBAHE Ha JIEYEHHETO, HANIOKHTENHO € KOHTPONHPANETO
uM 1-2 1HE npeaw BeAKo Kphsolyckate. [Tpy Benukn GomHY nokasareinre 1.1
Ce KOHTPONHPAT npe3 4-6 KpbBOnyckanud. B xona Ha neveHHeTo e 10nycTuMo
H3BBPIIBAHETO HA KPBBOIYCKAHE MIPH CIIEHUTE CTOHHOCTH:

IMokazaren Muunamaaua croiiHocr
XeMorioOuH 110 g/1
EpurponuTn 3,8 x10'#1
JleBKOLIHTH 3,5 x10%1
Tpombonuru 80 x107/1
CepymHO xensso 10 umol 3a MBike u 9 pmol 3a wern
Hacumane ua rpanchepuna 15 %
Cepymen anbymun 34 g/l

Moaa.  nocoweme  arcopumain 30 npocieossusie NG 3aOOHEAHCINO, Mo, artoueme
UHEOPMUYUS HG BDAapeR €30 3¢ IPOSHOIARIE 1A JUO0INGANCHI0. HeGHNXCOUWOCTING O
ROCACAGAUTH DO W U3 DHOOAHUN I PDUNCH, GOOCHIL CREYHUATICTTN P APOCHEONGUNC N
W HCODXUOUMOCHUNG  OM KOHCYAMUYUY ¢ OPYal CHEYNATHCHIY,  GB3MONCHY VCAQHCHEN WA,
HCCTIOM U edcecnt Ha yeaodenenusma u op. Hughopaayusma cuedca Oa ce nozosaca
APUEM W YMEbpPOen MeOUHICKY CRIGUOUPING, HALUOHAH Y KOHCEHCYCU, HACORT 3d 000
APURRIURG 1 CRCACP MY CIRAILOGULA TG TRAYUONGAI KOUCYUTANINT i Ry Opycecmed. 13
CAYRU, e Marued e ca natudni ¢ Penviiwra Boacapug, npuioscenume UNICOCCIHPIAII
CIAUOGPIIN, HECORI 1§ RONCEHCVCn Creosd od Dbdam  npecedeni 1 OBICUPCKT €U 1
QOURIMUPARY ChOUPUING  ROUKPEIHANG  CREYUPUNG i Yewosus 1 Db AeUprRaiG 30pacia
CUCHICAL,

B 4. HaydHnm ny0uMKAUEMM 0T DOCHEAHHTE OeT TOAMHH W  NPHJIOKEH:A
oubanorpadeka cnpaBka

AnarHocTyeH 1 TepanesTMHEH anroOpUTbM  (KOHCEHCYC) OBbArapcko HayyHo
APYKECTBO NO racTpoeHTeponorua. MamonatiHa xemoxpomatosa. Bbarapcka

xenatoractpoent. N12010 KH.1

Moan. pookpeneme ihopaayusima 3 aGa2opummume sa ApOCIeIAEUNE 1 3GGOASGaneno ¢ Eaponciicius cors
C ORI QN ILAYYHI RYOUIRAHIN 0m ROCTeOH e nen 2oduni. Kulaiocpaherama wfopyagis ciedse oa nde
aopstena 6 cance Bankyenp. Mom,  Bpueiosceme inomescmon sapiuan i HURIUPCQITHING BV
VAN,

ANTropHTMH 3a pexaduaMTalHs Ha 3a60JIABAHETO
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CHGHH&HHSI/IpaHa pexa6H}IHT8.HH5[ HpH TMaIMEHTH ¢ XEeMOXpOoMAaTosza ce HNpOBCHIa NPH

3aCATAaHe Ha OMOPHO-ABHIATEIIHUA anapar A CepPACHHO-CBAOBATA CHCTEMA

Maous, nocovene CLASORTRLAIY 2U ‘!?L’\(JEJJH THRTON WA O 200 wsiganemno. Mo, SRAOYCING ?!H(/}{)})U(&'.’HW Hid
O TAPCKU UK B HEOONOHLMOCIRG it H()H:‘/J(’{)H(Jc FIHEIE O CREIFHA LN ,TJL’\(H)H FHIRA NN, 6 IOGd YO
(j’).':’ HIRCIG. MOPRY B COUNATTHG HHIRCAUI A, CRCHIL HU[){I;()(;(I.’]?(’ LT M ), fi'[’()(/)(‘g Tl
OpHEHTHpANe Y fi';'h’f\(i(l,lll(/)lﬁ\cll[ﬂ}.’ ACUXOAOIHICCRT ROAOU. MH(/JU‘H1)‘{”[“}”]1(:’ CACARG Da Ce8 ROsosusd Ha
ROWCIHN W YREDIEHE MeOTLHHUKY C.I?JGI!{}LI,UIHH, HAUONEART KGUCehOPel, HAcogl Sa (J()U;‘)(J‘ PG i
ERCACLHMNY CRIGHOGUIG HO HOYHOELIHY RONCVIMOHIG 1 HOVYIRN ()[)] seeemeGad. 3¢ .’L"i(H‘f He IHURTIEG Y o
AN 6 J”L’H) TIN5 % AXCTHA, FPIHAONCEHNRIC Y e gty (f?.‘(-'h’f)(!])f?.’?{ HACORI U KOHCCHUVCE Sk e it
Gbaant i?/)(’r,(.’()t.’li[ s VHPCRE O33R o tHJt.’H.’h’!(’/ﬁ[.’HN (?)()(J/?(,’ PHEE WORR IR o \1.’(‘”1’(/J"’f\(i Hoviontl
SET UpICKamd )()]714'(111‘(.' CHUTICM,

B T.4. Hayundm ny$amKaluu 0T MOCOEAMHTE NET TOAMHH W OPHA0KEHA
oudanorpadeka cnpapka

Mo, ROOKPERENC WHGOPMUHAMGA 3¢ UHeGPURMIIIC 36 PeXatuiumayis ’u sabomsanenso o 1. OPORCTICN IR
CHHZ AU G HEHE ISR QUIT Om ROCACONENG 1em 200wt Budiio, PERDCR A WO Cueone O
imde odhopyiena ¢ emui Bankvenp, Mo, nproiosceme Imanomiencmon GUPLLN U IR UPUITIING (1T
IVETHR AL,

Heobxopumu nefinocTH 32 npoduiakTHka Ha 3a6onsBaHeT0 (aK0 TAKHBA ca
NPHITOKHME)

Mow. noceieme Jelinocinu 3a APOGRUIGRBIENG 110 SaOOIAGBARCIIO,  AKO WURIGHE oy apnctociv. Ao,
BIANTCE UHEQOPMAYUSE 16 THacapeicn Esui sa neonxodusamna Aupeiid, anopuing i pesiit FPRECHIA,
PUCKOGH (BARIOPI, 6 MOBE SHCTO i (Gakmopu L ORuama epeda, ckpuimne u op. dopyaiisineg ¢ eoa o0
LU AGIOGAGY HA TPUCHI I VINGDPOCHT WedUIMICRY CHIGHOUPIIG. HAHONCIIT KOICCHEYC, HGCONI a0t
APUICIIENG it CROICPIH L CHIONOGUI 1t Ao G KO CVImannm I ady i Opyoseecmean, 13 craain, 4y muiisg
e ca taiiny ¢ Penyoansd BeAcapiin. RPHCONCOIING . QVNCOCCNIAan COHOGI, HUCOoRy 1 RIHICEHCTCH
CHCUE DU GBOURT APCSCORIN 1L COACPCRI ¢RI it GOURMINPGHIL CHORPUII RUIRIICITGIG CHUMU NG 1V ot
HU D ACUPOR QIR 3P AGH T CHUTEN A,

B T, HayuHm nyGaMKkauMH 0T MOCJHENHHTE TET TOAMHH M IIPHJI0KEHA
6ubanorpadicka cnpaBka

Mot nodipencine undbopymang 2 HeOUXOGIANINEG  MEPRI 3 APOMUIERITURG B0 GO0 oo i
Fepanciickust cvioy ¢ OUIHE ORT HAVHY IVOIURGHIE  om A0CTeime aem codi. bufaao. pahorsang
nnghopyas creded da Owoe ohopsiena & ot Buigvenp, Moas, apuiosceme moanomesenion BUBUEEINT i
HUAIED QIS HOVYHI AVOIURUYTT,

[pentoxenns 3a opraHN3aLUs HA MEIHUMHMHCKOTO 00CJAYKBAHE HA NALMCHTHTE M 32
(rnancupane Ha CHOTBETHHTE JefiHOCTH, cbLOOGpA3eHH C JEHCTBAIIATA B CTPAHATA
HOPMAaTHBHA ypea6a

bomunre ¢ UXX 6u cnepsano ja 6b1aT NPHOPUTETHO JIEKYBAHH B LUCHTPOBETE 33 PEKH
3a0ongBanys, KaHMIaTCRANIH 3aeUeHie Ha Toka 3abos1aBaHe.

IHocraBsiHeTo Ha [MarHo3ara, AM(epeHIHaIHATA JHArHO3a H JIEYEHHETO CE TIPOBENA CIIOPEL
MPEeNopbKHTE Ha OBITApCKOTO HAYYHO APYIKECTBO NO TACTPOEHTEPOJIOTHS 3a JleueHHe Ha
HAHOINATHYHATA XEMOXPOMATO3a

JIneuenuero ce ocpuersssa mo KIT Ne34 u Ne36 peumbyperpanu ot H30K.

nopajy KOeTo MpenophbuyBaMe TepanusATa Ja c€ BOJAM  OCHOBHO OT CIELMATHCT
FaCTPOEHTEPONOT, a IIPX HAIMYHE HA €HAOKPHHHU M CBPJICYHO-CHIOBH IIPOSBH € HEOOX0IHM
U MYJITHHCLHIIIMHAPEH SKHIT OT ChOTBETHUTE CHIENHATUCTH

Jleuenuero € OOKHBOTHO, HAM-YECTO C KPLBOMYCKAHE, MOPAZHM KOCTO ce Hajgara W
aMOy1aTOpHO M3BBPLIEBAHE HA TepaNeBTHYHH (GIeGOTOMMH, KOMTO HA TO3ZH €T4l He Ce
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permOypeupar ot H30K.

Moas, onuweme npedaoxcenus o opeanicayus na MCQUYUNCKOMG QOCAVIHCGaNe 1 Buyuenmie o s
Gruancupane na coomeemuume deimocn, CHOOPUIENU ¢ QCTCIBUUAMa & Cmpanama HOPMGmuana vcod,
SRIFOMUMEN COUCHGEANE BRCOTONCHINS 50 OOMBINCHUS 1 WIMCH e s Ipedaoncensima mpadea Ha ueasm
HODGUIAGHIC HE GOCIIMAT o KUMCCIIGEH, dCRsamig 1 HUGREYCHITT MCOUIICRT 1 ORI RN, Ko 1
OHBIUSIN SUPQHC 110 IBROISRANUITE. PECYPCH 6 1ODQIUG CHCRICU, 1 IOGd Se o MNEREPULTIN U OSCHR .
Hidbopniayunma ciedea oa ce nososasa no APUCITY W YIMGOPOCHE MOOMUCKY CHIGHOGIN, Lo i
ROICEHCVEH, MACORN 30 DO0PG APARINKG 1 eRCRSPINTE CIIGHOGIIS 1 HUHOUGHY ROHCYARAIINE 1 s
dpyycecmen. Bocavuali, we migruga me oo naaii o PenyOuua Buvapes, npusoscenuine YV HCGCCID AT
CMANDGPIIH, HACORN U KORCAICYCH Caedaa da Obdant napescden OCAUPCKU UL 1 AP sy BRI
ROUEDORIIGMG CREYUPUR U VEIOGUS Ttet DT uperania SPAGHE CUCIL A,

Onucanne Ha ONUTA ¢ KOHKPETHH NAIMEHTH Ch¢ CHOTBETHOTO psiiko 3aboasBane (ako
HMA TAKBLB)

B Hamms yHHBepcHTETCKM UEHTBp 2a nepHona or mnociaeauure 20 ToAMHE  oCBeH
FOPEOTUCAHHTEe 4 TALMEHTKH C IOBEHWIEH THT B 1 GONEH e ¢ KiacHueckus Tum |
XCMOXpOMAaTO3a € IMAarHOCTHLHPAHa OINE €JHA [AalfMeHTKA, KOSTO € Oula  CIIoIKeH
xeteposuror no C282Y/H63D myrauuure 8 HFE rewa (npu nenenacoucHo H3C/e/lBaHe Ha
MYTAIHHTE CaMO B TO3M TeH). Ta ¢ nounnana npes 90-Te roMHKM OT MeTacTaTHueH pax ia
MIICUHATa KIle3a. Taka nanMeHTHTe ¢ KI1achuecka XeMOXpoMaTosa npejcrasnsisar 1/3 | a re3n
C IOBEHHJIEH THII — 2/3 OT JIeKYBAHHTE ¥ IHArHOCTHLUPAHHA XeMOXPOMaTO3H 3a TO3M J0¢Ta
ALILE epuoA oT BpeMe. To3n dakt e B paspes ¢ NpONOPHMHTE B  NMOBEYETO 3aUATHO
€BPOMEHCKH CTpaHH, KbaeTo Hag 80% OT nammeHTHTe ca ¢  KiacHuecka Tun |
XeMoXpomartosa. CIe/0BaTeTHO MOXKe A TBBPAMM, Ye H4eCTOTaTa Ha HFE-xemoxpomarosara
B HallaTa noMymlalius ¢ H3KIOMMTENTHO HUCKA. Bee mak, Toea He TpabBa ma mpeneGpersa
HACOUCHOTO THPCCHE Ha MyTaluM B HEE Tena kaTo Hajemaen MeTos 3a NOTBBpKICHUE HA
KIMHWYHATA JuarHo3a. OT Apyra cTpaHa, [opaau CPaBHUTEIHO KbhCHATA BB3pacT Ha W3ABATA
Ha Gonmecrra (5-6-Ta seKkaga) M HO-NEKATA KIWHHUHA KapTHHa MOXe OH KiacudeckaTa
XCMOXpOMaTosa ocrasa HepasnosHata y nac. Touwata mosexynspna muarnoza npm
HALMEHTUTE ¢ XeMOXpoMarosa no3sond JHK ananus B noroMmetsoro um. Tlo OTHOLICHHE Ha
natorennara mytauus B HFE2 rena, oTroBopeH 3a ioBeHMIHaTa XeMOXPOMATO3a THII 2a,
M3CNC/IBAHMTE 4  [OTOMUM Ca XCTCPO3HIOTH, KOETO NpH aBTO30MHO-PEUECHBHOTO
YHACIENABAHE O3HAYABA IPAKTHICCKH 3apaBH. [{buiepure Ha [13 obaue ca M XeTepo3urory no
H63D B HFE rena, T.e Te ca JBOHHYM XeTepOSHIOTH 110 ONHCAHHTE MyTauuu. PucksT or
(beHOTUIIHA U3ABA NPH TSX € HHCBK, HO HE €A M3KIIOUEHH JIEKO 3aBRINCHN TOKA3aTeqd Ha
KeJsI3HaTa 0OMAHA.

Hpu mpoGanaNel Gonectra ce usspasa mipes 2007 roamma na 40 rOQHUIHA BB3pacT ¢
IIMHEMKATA 1A M30CTPEHA 3aCTOMHA CHPACYHA HEJOCTATBUHOCT, 3aXapeH auafer W pauna
MeHomaysa (Ha 35 TO/MINHA BB3pact) ; OT NpoBemcHara Torapa FExoKI dpakuuaTa Ha
u3Tnacksane ¢ 26%. Jlapara kamepa ¢ nunatupana ¢ AuQy3Ha XHIIOKHHERHS, [Tpoeesenu ca
MPT Ha kopem u TpoleH Kow ¢ o6pa3 CBOTBETCTBANl HA MAMONATHUHA XEMOXPOMATO34;
PEAYHUPAH MHOKAp/IeH KOHTPAKTHIMTET, yBENHYCH 00eM Ha JIBETE CLPJEHHH KAMCDH B
KpaiHa CHCTONA W MMACTONA; MUTPaHA perypruTanus, O-CKOPO B CJISACTBHE Ha
AMIIATALMATA HA JigBaTa Kamepa. HamaleH e WHTeH3UTeTsT HAa CHTHAIA OT MHOKap/aa B 12,
BCPOATHO H3pas Ha YCKOPEHATA PEJIaKcallii TIOpaH JeToHHpaHe Ha NapaMarHuTHI MaTepHu
B ChpIedHaTa cTeHa. OT npoBeAeHyTe NabOPaTOPHU H3C/eRaHNMA ¢e yerarobssa TH 100% u
CUJIHO 3aBHIIeH deputHH Hag 1000 ng/ml. Ot 2007 roauna NpOoBeXAa peaoBHU PiieboTOMHMU;
Karo NposBUTE HA JEKOMIICHCAUMS OT CTPAHA HA ChPACUHO-CLAOBATE CHCTEMA Ca OBJIASHHA.
OtcTpanenn ca 0610 okomo 20g xKess30.

llpu npobanaNe2 mwpeata msaBa Ha Goecrtra e npe3 2007r. crpmio ¢ auiaraTtHBHarta
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Kapanomuonarua. ToraBa ¢a yCTAHOBEHM 3aBHIIEHH CepYMHO ke300 U HUCehk JKCK ¢ TH
030 100% u ysennaen deputnn 1300 ng/mi. IIpe3 2008 ronuna e nposenena ueproapobua
Ononcus ¢ nassu 3a MukpoHomynapha UII ¢ oTnarade Ha XEMOCHIEPUHOBU TIHFMEHTH U
NO3NTUBHA peakuus Ha Pearls 3a kengso B uepronpoGuata ThKan. [Iposexna KPBBOMYCKAHM s
A0 HACTOAIIHA MOMEHT W €a OTCTpaHeHH 000 oxono 2g xensso. Ipes 2012 roanna pu
npobanaNe3, cectpara na [12 nopamy panna ameHopest (Ha 36 roguHu) ce ycraHossisga TH
100% u cuiHo 3aBuien dpepurin 1484 ng/ml ; 3anoynaru ca peryspau GprebOTOMHMN.

Knunnyno Gonectra npu npoSanaNed ce usassipa Ha 36 FOJIMIIHA BB3PacT ¢ NpOsSBU Ha
H30CTpeHA 3aCTOHHA CBPJACYHA HEIOCATHYHOCT, 3axapeH mualer, apTponaTus M paHHa
MeHonaysa (Ha 28r.). YI[ e moTBbp/eHA XHCTOJIOrMYHO U ca JOKA3aHH XEMOCHIEPUHOBH
OT/larannsi M IO3UTHBHA peakuud 3a Pearls 3a sxemsizo. OT 1992r. mposexcia penosHo
KPBBOMYCKAHHUS ¢ 00O OTCTPaHEHH 10 40-50g xensso0.

Ilpes 2012r. npu npoGauaNe5S mo moson Ha acTeHO-aJIMHAMMUS, JABYKPATHO 3aBUILEHH
TpaHCaMHHA3H NPH HCTaTHBHY BUPYCHH MApKepH H JIPYIH MIPUYHHK 32 YepHOIOPOHA Go1eCT
ca yctaHopeHn Bucoko TH m deputnn 615 ng/ml. ITpoeeena e ¢ubporactpockonus u
XHCTONOIHYHO M3/ICENIBAHC HA CTOMAILHA JIMTABULA C IAHHY 32 HATPYIIBAHE HA XKENA30 IpH
ouseTaBaHe 1no Pearls. He ca ycraHoBeHH OTKIOHEHHS B CbpeUHATA (DYHKUHUSA [pH
npoBefeHaTa exokapauorpadus. Ot 2012r. nposexaa nepuoanaHi KPBBOMYCKAHUA B JIPYIH
KJIMHHKHY.

Mot omuenie omma o PenyGmea Boicapus ¢ BOURPCRI DGOHCHIT Chy CHhORIGEHEG i)
satrrissane. Mo, nodspenemie wiopsicsinig ¢ danimi om HAVHIEN BYODNGIY U (0 DOCTEOHUIe Al codin
butinorpahexama whop o credou Oa Gvoe othopyiena & e Bankyonp.
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MEXIYHAPOHA KIAGUOHKALHA HA BONECTHTE

E80.4
E80.5
E80.6

E80.7

E83

E83.0

E83.1

E83.2

E83.3

E83.4

354

Cunzpom ua Gilbert
CHutpom Ha Crigler-Najjar

HApyru pascrpoiicrsa ua 0o0MsaHaTa Ha Onanpytuna
Cunnpom va Dubin-Johnson
Cunapom na Rotor

Pa3CTp01‘i¢TBO Ha oOMsiHaTa ua bunnpybuna, neyroy-
HEHO

PascTpoicTea Ha MUHepanHata o6msmua
He ERArOYGar a.TIPIMeH'I‘a]JEH HENOHMBK Ha MHHEpanHH BEOicCT-
Ba (E58-E61)
pa3cTpoicTea Ha NapalUUTOBHOHATA Kile3a
(E20~E21)
HEMTOMMDBK HA BUTaMmuy D (E55.-)

Pascrpoiictea na o6manara Ha MeaTa

Bosect na Menkes {bonecr na KBJpaBuTe XOcH) (6osiecT Ha cro-
MAaHEHHTE KOCH)

Boxecr Ha Wilson

Pascrpoiicrsa Ha o6manara HA Kel30T0
Xemoxpomarosa
He gxaouea: auvemus:

* KelnsoneaouMbuna (D50.~)

¢ cugepobiacTHa (D64.0-D64.3)

Pascrpoiicrea na o6manara ma LUMHK2
Enyeponaren aKpogepMaTHT

Pascrpoiicrsa na 06msnara ua tocdopa

Hemoumbk na xucena docdaraza

Camumia xunopocharemns

Xunogocharasus

Buramun D-pesucrentau:

* OCTeOMaalus

* paxur

He gxarouaq: OCTeoManayus NpH Bb3pacTHH (M83,-)
ocTeonoposa (M80-MS81)

PascTpolictea Ha 0OMaHaTa ua MarHe3us .
XunepMmarnesemus
XunoMaruezemus
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LbTPELLIHA MEOMLINHA FACTPOEHTEPONOIAA

T CHILECTBYBA HEMOCPENCTBEH PUCK 34 XKHBOTA Ha
timg. [1py HOBOOTKPHTH HOCHTENH Ha [eHETHYHHA,
ITO HAMAT KJIHHHYHH [IPOABH, CHILO CE IIPUNATa Jleye-
: ¢ D-Penicillamine unau UMHK 3a MPEIOTBPATIBAHE
arpecusTa Ha Gonecrra.

EMOXPOMATO3A

MareBa, 3. CnacoBa

{eMoXpomartosara ¢ 3aBosfABaAHC, CRBP3AHO C

IpyNBaHE HA Ke/I830 B PA3AMUHH NapeHXHMHH OPTaHH
(PUUMHABAILO THXHOTO YBPEXIAHE - yepen Apod, cupue,
Hicpeac, CTaBH, XHIOMHINA K1e3a U APYTH.

I. Houonamuunamae xeMOXPOMATO34 € BRO/IEHO 3a60-
Bane {iIrbPBUUHY, TERETHYHA XEMOXPOMATO34), KOETO ce
3BHBA B PC3YJITAT HA TATOROFMHHO TIOBHILICHATA UPERHA
COpOIINA HA KETAI0.

2. Bmopuunama XeMOXpPOMaTO3a (BTOPHUHO IpeETo-
PBAHE Ha OPraHH3Ma C XKeNs30, XEMOCHAepo3a) Hak-
70 ce HabmogaBa 11py 3200ABAHKA, IPHIDYXKEHH C
sedpeKTUBHA epuTpomoesa (thalassemia major,
171epoBIIacTHA AHCMHS) IIH XPORUYHY YePHOAPOSHH
HonaaHis {C AMKOX0IHA €THONOT NS, XPOHHYEH BUDYCEH
maTdT, porphyria cutanea tarda).

3. TTapeHTEPATIHO IPEMMOGAPSANE ¢ HCEAA30 € BEIMONKHO
PH MHOKECTBO KPBBOIIPETHBAHHSA HIIA [IPH JHARHUTETHO
APEHTEPATIHO IPHITOKEHNAE HA KENIE3HH MPenapaTH.

EnugemMuonorus

W auonaTuynaTa XeMOXPOMATO3a € pAAKo 3ab0nsBane

ap3pactuuTe - 1/ 200 1o 1/2000 ot Gsnata paca.
Abxere GoneaysaT 10 mbTH Mo-uecTo, ¢ oxoso 10 romuum
o-pano (H3aBa cnes 40-ronuiing BL3PACT) U TO-TEKKO

T %eHUTE (exemeceuHa 3aryba na 30-50 mg xensn3o ¢
ICHCTPYAJIHHUS KB,

ETuonorust 1 matoresesa

VpeonatHuHara XeMOXpOMATOda Cc€ YHACHeosaBa no
BTO30MHO-perecusen nbT. B 60 go 95% ot SonHute B
laniaaua v Cesepua Espona ce yCTaHOBSBA e1HH MYTHDAL
ou {FITE).

TIpH XOMO3MTOTHUTE MHANBUAK CREAHEBHO abeopbn-
yueTo wesnio ¢ 3-4 nuTH noBede B CPABHEHHE C
iopMainure. [Topany orpaiHIeHHTe BL3MOXKHOCTH Ha
JPraduiMa a4 eKCKPETHpAa Kens3o, MOBHIUCHATA
16copBIIKg BOIH 10 HEIPEKbCHATOTO MY HATPYIIBAHE H
yBpexalle HA TApreTHHTe opranu. [IpH HampenHano
jabonanade obHIOTO XENA30 B OPraHM3IMa MOXe Aa
gocrurte 60 g (HOPMAaHO ChALPKAHKETO HA JKENA20 B
1070 € 3-4 g). XereposuroTHUTE HHINBHIH (HOCHTENH
Ha reHel aedekT) MMaT HOPMAJIHH UITH IeKY HapYLIeHH
B MeTabOoJIM3Ma Ha HEeIN30To, KOMTO HAMAT KITMHUYHO
IHaUCHHe, HO € BRIMOMKHO Ja OTKIouaT 3a0019Bane OT
AMKOXOIL,

ITaromopdoaorus

Kaxro BHepHisa Apob, Taka H B IpYTHTE NOPA3eHH OPratH
(HaITp. B €IIMTETHATE KIETKM HaA CTOMALIHATA M UpeBHa
JUTaBHUA, ChPIEMEH MYCKYJL, CHHOBHATTHUTE KIIETKH) Ce
YCTAMOBABA CHAEPO3A (ITOBMIIEHO OTHANAHE HA KE/TIO) K
(pubposa. MakpockoTICKM YepHUAT Apod e Kadss. Har-

DYIIBAHETO HA KENHA30 B UepHHS AP0 € MpelHMHO
MEPHIIOPTAITHO - B XCMNATOLHTHTE M SITUTETHUTE KNETKH
Ha KIBUHMTE KaHamdeta. O6paTHO, MPH XEMOCHIEPO3a
KENAIOTO €& OTIIATA OCHOBHO B KMETKHTE OT PETHKYJIO-
eHJIOTeTHATA cHeTeMa B wepHia Apo6 (KyTibeposu keTkm),
THMOHUTE BB3IH, CE3Ka, KOCTEH MOIBK. [IpH To-MacHBHO
HATPYNBAHE Ha KeAA30 K IPH XEMOCKHIEPO34 C€ YBPEKIAAT
NAPeHXUMHHTE OPTaHi. [1p# HANpeAHANO 4epHOAPODHO
3aBoisaBaHe Ce YCTAHOBARA LMPO3a MIIH [ITEPBHUYCH paX Ha
uepHus Zpod. THMHMAT LUBAT HA KOXKATA IIPH XEMOXPOMATO3
ce ABIIKH HA OTIATAHETO HAa METAHKH 3a€HO C TOBA HA
KeNA3DTO - METIAHOEPMHS.

Knunnana kapruua

Bonuute chobmasar 3a Thna HonKa B AACHOTO
noapebpue. Buuaru ce ycTaHOBABZ XENATOMETAINA K
vepHHAT Ape6 e TBLPA NPH NajIlatus.

VepexaaHeTo Ha uyepHus dpob IpOTpecHpa OT easa
YCTAHOBMMA XCTIATOMETAJIHA B IEPHOMA HA HATPYTIBAHE
Ha EMA30 WIN 6e3CHMITTOMHO IpoTyHama ¢pubposa — 10
M3ABEHA LIMPO3a C YCIOKHEHHA H IbpBHYeH pak. [Tosssasa
ce CIIEHOMETaITHsl, ChOOBHTC 3BE3/IH, NAJIMAPEH epUTEM,

FHHEKOMACTHA. ACHMTET € KbeeH Oejler 1 oTpasssi
TepMHUHAIKO 3a00/9BAHE K PA3BHTHE Ha XerlaToleny-

JapeH KapLIMHOM.

Due. ], Knunwunu 4364 HG XeMOXpoMamo3ama
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FTACTPOEHTEPONONAA

BHLTPELHHA ME JATTAN

Boamoknu ca pannu cbAOBH yenoxkeHHs. Hapen ¢
YBPEXKIAHETO HA GeTa- KITeTKHTE O HATPYNAHOTO KENA30,
OCHOBHO 3HAUCHHE 34 NOABATA My HMA H NepudepHaTa
HHCY/THHOBA PE3UCTEHTHOCT (BEPOATHA TEHETHYHA Mpe-
HCTO3KLHA). TaKka HAYATHH HADYLIEHHS B INIIOKO3HHS
TONEPAHC C& JOKA3BAT MHOTO HIPEAH UHPOTHYHOTO I1pe-
YCTPOHCTBO Ha MepHHA apob.

3HAUMTENHO € OTIIArAHETO HA KEJIA30TO B NpPEAHATA
XHTIOMH34, IPEAHMHO B I'OHA0TPONHUTE KIETKH. Hmno-
menmuocmma, sazybama na mbudo v ameropeama ce
ABIKAT HA BTOPUMYEH XonoroHaluieM. [Ipu MbxkeTe
CEPYMHHTE TECTOCTCPOHOBH HUBA €A HHCKM. Ampodusima
Ha mecmucume ¢ BTOPHUYHA. Te¢3H CHMNTOMH e
YCTaHOBABAT NPH BCUYKH Gonuu, a B 1/3 mo 172 ot
CIYMaHTe C¢ OTKPHBAT OLIE¢ OPH MbPBOHAYANHATA
IHATHO34,

KapanomuonaTraTa e 0THoCHTeMHO no-psaaxa (1o 20%)
oT fonHuTe. OTIAraHUSTA HA XKEJA30 € Hal-U3paseHo B
KAMEPHATA MYCKYIIATYDA H NO-CNA00 B MPOBOIHATA CHCTEMA,
B HauanHuTe cTagHK JBaTA KaMepa 3anebenssa He3
KJIMHHYHY H3ABH, a 10-KBCHO 3a007SBAHETO IPOrpecHpa
o Minarmanigna kapouomuonamun. BraMoxkHa ¢ HCTTHed,
BTOPHYHO Ha 3aCTOMHATA CHPACYHA HENOCTATHUHOCT. HeeTH
¢a KaKTO CHHYCOBATa maxukapdun, npedcwponama
MAXUApUMmMUs, TAKA Y eKCpacucmosHama KaMepHa
apummie. Bb3MOXHA € PUTBMHA CMBPT. PaHHuTE eekTpo-
Kapaiuorpadckyd NPOMEHH c4 HUCBK BOITAX U
HecnetudMIHN NPOMeHH Ha cerMenta ST- upbiHaTa T.
OT AvtaTaTHBHA KapMIOMHOIATHS,

CraBHHTe ONIIaKBAHNA {ROAUAPIMPWN) CA YECTH H PAHHK
cHUMIITOMH (60%). JIBImKaT ce Ha MOBKIICHO OTIIATAHE HA
EJIA30 B CHHOBHAHUTE KJIETKH H YBPEKIAHE Ha XPyLIAa,
3acsrat ce MeTakapnodaTaHrealHNTE U NPOKCUMATTHHTE
uHTepdATAHHATIHY CTABH, CTABHTE HA KUTKMTE, KOJICHETE,
Tazobenpennre, xoqwiaTa, I'e-pda U Bpara.

XAPAKTEPHATA NUSMEHIMAYUA HA KOMHCUmY 8 OTKPUBA B
PasTHYHA CTEreH Y TTOYTH BCHYKH DOTHA ¢ MIMONATHYHE
xeMoxpomato3a. He e pasen cimrrrom, Ioctette o koxara
[IOTHMHABA H 100HB& CHBKaBO-KadeHHKAB BH, OKOCMS-
BaHeTo Hiye3ra. [IspBOHAYATHO TFOMEHITE C& OTKPHBAT
TI0 KOXHHTE ThHKH. [TUrMeHTaaTa e Hail-cliTHO M3paseHs
B MMIOKEHHTE Ha C1bHLE 06j1acTH. TTo-pstiiko ce 3acara u
NMUraBMllaTa HAa YCTHATA KYXHHA.

Yenomuenns

BonHUTE ¢ XeMOXpOMaTo34a ¢4 FACTPAIlIeHHd OT
obHuaAlHNTE YCIIOXKHEHHS Ha 4epHOApoOHATY LMpPOsa —
YepHOIPOOHA HETOCTATHUHOCT, KPLBOHIIHB OT aamum Ha
XPAHOTIPOBOJA, CHUE(ATOMaTHS.

YectH ca ungbexyuume. UBHIIBKDT OT KEMA30 Mpe-
Jpalnonara pa3BUTHETO MM. MoraT Aa ce 3acerHar
cepo3duTe oOBHBKY, nUraBuuaTa Ha VAT, Busuukuar
abcuecH U CETITHYHHM CRCTOSHMSL.

HATHO3A

Onpenens ce gepumunsm B cepyma, KOHTO € Ci
TIOBUUIEH — 0T 3 g0 20 meTH HAZ rOpHATA pe(bepel-m
CTOHHOCT.

ITpu ponHHHMTE OT MBPBA NIMHUR HA NALMEHTHT
XEMOXPOMATO3a CHILO TPAGKEA 1 e M3CTENBAT Hacu
Ha TpaHcpepHHa M cepyMHMA deprtun. Tpu HeobXomy)
MOKE J1a CE H3BBPIIH H FeHETHYSH aHATTH3.

Anariosata ce NOTBBPK/IABA ¢ YePHOAPO6HA GHOMH
XMCTOJIOTMYHO M3CTEABAHE. 34 JOKAIBAHE HA ONLIg
HOMIO JHCER30 C& H3ITON3IBA CICUMPUUHO OLIBETHBAHE
TeHTa Ha (pUbpo3aTa B YepHHs Apob € BLB BpBLIKA ¢
crra Ha cuaeposara. KT u MP morar g4 Jokaxart
HO JI0 H3DA3EHO HATPYIIBAHE HR KEJIA30 B YEPHUS:
TIOBHIIEHO OT/IATAHE HA KENA30 MOXKE A Ce [LHATY
LMpPa ¥ 0T CHONCHYEH MATEPHAN OT JIHIABHLATA E
Maxa HIH PeKTYMa, B3CTH 10 €HACCKOICKH BT,

Hait-uecto ce ycraHoBsBa camo Jiexko A0 y
NOBHILIEHKE HA aMUHOTpaHchepasute. Tosa oTro
npeobaadasane Ha GuOPOIHUMeE NPOMEHY NPH 110

a OF TT — HaMareH rIoKO3eH TOEPaKC, .
Penrrenorpaduata Ha craBuTe KnacudR
APOMEHHTE KATO XOHAPOKAMIIMHO3A.

EKT 1 exokapauorpadnsta 40K4d3BAT pPHT
[POBO-THHTE HAPYLUEHUA U Kapauomuonatua. [1piil
Ha ¢edpunuTer — Aa e ThpcH HHbeKUHS.

JRdepenunanna ARaraoda

JudepeHupaneTo Ha HAKOIIATHYHATA OT BTOp
XeMOXPOMATO3a € JIECHO, AKO TOBHILEHOTO OT)1a)
HeA30 BL3HHKHE MpH H3BecTHO 3abonsisane.
PEHUMANHA JIMACHO34 C8 MPABH H C UHPO3a HA HepH]
C ApYTa eTHOMOI'WA. [IpH NEPBOHAYAIIHO JHATHOCTH
H4 H3BBHYEPHOAPOOHUTE H3ABH, B [IOMOLL HA THATH:
XEIIaTOMETAIMATA H TRBPIUAT YepeH apob.

Jleuenne

Jleuennero Ha XeMOXpoOMAaTO3aTa BKIOYBA: |
HABAHE Ha HITHIIHOTO XKEMNA30 OT OPraHu3mMa ¢ il
NpedoTBPaTH MOHATATLUIHOTO TEKAHHO YBPEK]
TEPAITHA Ha Bb3HHKHANMTE OPraiHy HapyLWeHus —
JipobHoTo 3a60nsaBaHe, IMABETA, ChP/ICMHH K CTAB)
MEHH.

MacHBHHTE KPBBOIYCKAHUS C4 OCHOBHATA
npu xeMoxpomatosaTa. [Tpn HOBOAHATHOCTHIH
Bomnu ce nyckaT no 500 ml seaHbxK (MM TOpH |
CEIMHYHO B TPOABIKeHKE HA 1 00 2 roguau. I1
KPBBOIYCKAHE Ce H3UepIBaT okos1o 250mg KGR
CEAMMUHOTO UM H3BBPLIBAHE C& PEKPATABA CTIEIL] e
raHe TPAHHO CHUKEHHE Ha HAKON OT CIE/IHHTE TI0
7H: xeMornobuu — riox 110g/], xemarorpur — o]
(pepuruH — nox 20 ng/ml. Cien TeBa ce npeMH
MOAIBPKALIO JIEUEHHE, CLCTOIULO ¢e B 3-4 Kpmad
HHA TOQHMIIHO.

Bpost uM ce onpeaens o1 cTOHHOCTHTE Ha Ke
CHIIAHe Ha TpaHChepHHA ¥ EpUTHH B CEPYMa, ]
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FiHiA MEJTUHIAHA

FACTPOETTEPONONNA

ace MOMLBPAAT B 1ONTHOIPAHHYHH CTOHHOCTH.
ABPHKAINO JICUCHIE NPOABIIKEBA 10 AKUBOT. AKO
YTHBOMOKA3AHUS KATO AHCMHR, XUITOANGyMUHe-
ACUHUT, KPLBOIYCKAHE MOXKE A2 CE OPUIOKH H
oxpobHa UMpo3a.
NYCKAHMATA BOAST 10 TOAOOpABAHE K Ha anale~
HO aKO TOH OLlE He € MHCYTIHHO3aBHCHM. braro-
Ce [IOB/TMABA H KAPAUOMHONATHATA, OCOBEHO aKo
4978 He € TpaHno ot opMeHa,
THT, CEKCYANHHTE HAPYIIEHHS H TUPEOHIHUTE
W HE C€ NOAOOPABAT OT KPBBOIYCKAHUSATA,
14HC HA M3TAITBKE OT XKEJA30 UPe3 XeNaTOPU HMa
HO NEPUITOKEHHE IIPH XeMoXpoMaTo3aTta, Moxe
IPHAOKEHO CAMO I1DH BTOPHUYHO YBEJIMUEHOD Ke-
jemus, xunoanbymunemust. [Ipopexaa ce neue-
sferal. Toi ce npunara kaTo NPOTBIKHUTEIHH,
COBHM [TOJKOK W BIUBAHMS C MHDY3HOHHA TOM-
sHa noza 20-50 me/kg.
HYaBd e I'pHEMDBT Ha XPaHH, BoraTy HA KEIAZO,
IEMEHHETO C JKENEe3HH MPENApATH U KPbBOTIPENH-
YOTHBOITOKA3AHO ¢ MpUIOKEHHe Ha BHTAMHH C
MIACHOCT OT CMBPTeH H3xo. He e maBecTHa Ipu-
ia TOBA.
033
YBUHATA XEMOXPOMATO34 3ACTPALIABA KHBOTA
1Te NOpaiu yenoxueHuata. [Ipu nunca Ha 3Ha-
tHhubpo3a NEUEHUETO ¢ KPBBOIYCKAHUS BOOH
CCKH JI0 HOPMAJIHZ TIPOLBDKUTEIHOCT Ha XKHBO-
BapHLIM Ha XpaHoNpoBoda ce Habniogapa HaMa-
. TEXHUS pa3Mep H No-pAJIko KbpBeHe, JinuaTa c
MATO34, 0COGEHD T3 ¢ LUMpO3a, TPAGBA CHCTEM-
TIOZNaraT Ha exorpadeki KOHTpoN (MM fa ce
1 anda~-heronpoTeHHBT) C O pAHHOTO OTKPH-
nLperuek yepHoapolen pak. IloapaTta Ha kap-
TATYSA, TEXKN WHEKUMH H THPRUUEH DAK Ha dep-
3 BJIOIIABA MPOTHO3ATA.

HYRIA CUTANEA TARDA

KapoB

wyria cutanea tarda (PCT) e nali-yecrara
Lopdupus.

¢ npoasssa odukHoseHo cned 35-40-roguiuHa
. MHoro no-uecra e y muxe., Knunuudara
4 ce Bagee OT [Ba OCHOBHHM CHHApOMAa —
JIOTHYEH H XPOHUYHO YepHOIpoOHO yRpekaaHe.
ITOJOFHYEH CHHAPOM

13BAT cé MHOTG DABHO 3apPACTBAIIM €PO3HH.
1IKBCBALLIMTE CEC MEXYDH M €PO3UHTE CE NOKPHBAT
HxaBH Kpyerd. Crem oTnajgaHe Ha KPYCTHTE
© MOpaBH WM OENe3IHHKABH IHKATPUKCH.
AT Ce KOMEAOHH M MUIHYMIOLOOHM KHCTH.
(]pGHTHTC H IO 3HFOMaTHIHHTE 0BnacTu ce
ARA XUIIEPTPUXO 34,

XpolHuHO 4ephoApobHO YBpewane.

YcTanoBssBaT ce pasHoobpasHH HAXOAKH - OT Jeka
CTew'03a, Npe3 CTAAUMTE HAa XPOHHYEH XernaTHT Jo
yepHOApobHa LIMpo3a. bonHuTe oT PCT Hepsiko yMupar
OT YCIIONKHEHMATA 1A PA3BIIIA Ce HepHoapoOHa LHpo3a.
YecroraTa Ha ALPBHYHUA YepHOApoOeH pak € MHOTO
pucoxa. [Ipu peauna Gonud PCT npothua 3aeMHO Chbe
3axapen quaber 1 a3peda Sonect. [ipu PCT Hukora He ce
Pa3BHBA OCTHP NOPPUPHICH TTPHCTEIL.

TounaTa AHATHO3A C¢ NOCTABA CIEN M3CIEIBAHE Ha
nopipupuHesatra obMsHa B CrenManuiMpana nado-
patopus. KOMMIEKeHT 0T TUMHYHHTE 3a 3a80n4BaHETO
BROXMMHYHH TIPOMEHH BKJITOYBA M3pa3eHa ypomnopdu-
PUHYPHSA, CHITHO YBEMHYEH yponopdHpHH B IIIAIMATE [IPH
HOPMAJIHH NOPQHUPHHH B EPUTPOUNTHTE M YBENHUEH
H30KOTIPONOPUPHH B H3NPAXHEHHATE,

Jleuenne

[Iepeata TepanesTu4Ha HaMmeca Tpabpa za Obae
BH3IMOKHOTO OTCTPAHABAHE HA OCHORHUTE ITYCKOBH bax-
TOPH - AIKOXOJIHA KOHCYMALIMS, YITOTpeda Ha ecTporens
H KedesiM npenapaty. M3caeanaT ce MapKrepHTe Ha xe-
MATUTHHTE BUPYCHH HHEKLUHM. Y CTAHOBABAHETO HA Xe-
natiT C gouascHasa etuonorusta. Uenecrobpasnoctra
HA IIPOBEKIAHETO HA AHTHBUPYCHA Tepaitus Tpadsa fa
Gbae 06cBaeHA KOHKPETHO NPH Beeky HBomex.

Bpemento TpabBa 1a ce M30ATRA cavHYesomo 0bbusa-
He W paboTara, BOJEILA 10 TPABMHU {BKIL. MUKpOMpasmu)
Ha pbucTe. B CITBHYCEH MHM € yMECTHO HOCEHETO HA LIIAf-
Ka ¢ luupoKa neprdepus ¥ A0pH THHKH PBKABHULIH.

3a crreudHUHO JiedeHHe Ha HapyileHaTa nophUpHHO-
Ba OOMSIHA TPHM HOBOOTKPHTHUTE CJIYYAH C YCIIEX CE IPH-
JIATAT [{Ba ANTEPHATHBHY MATOrCHETHYHH METO/1A!

A. MacHBHH KPbBONYCKAHHA — IO €IHO KPBBOIYCKAHE
oT 500 ml ceqMuuHO B 4 MOpeIHH CEOMHULIH, IMOCICABAHA
OT RO eAHO kKpbBonyckane oT 500 ml Ha Beeku 4 cenMMLM
ofUKHOBEHO OKOMNO 3-12 Mecela.

B. Hicku 103 x10poxBan, Mex iy XIOPOKBHHA 1 IOP-

dbupHHHTE B UepHKa 1pob ce 06pasyBaT BOAHOPAITBOPH-

MH KOMIUTEKCH, KOMTO Ce OTAENAT ¢ ypuHaTa. Jleuerueto
CE& MPOBEkKAA 3AIBIDKUTETHO C MHOT'O HHCKH TO3H — CAMO
2 nuu B cenmuuarta no 0,125 um 0,250 g opanno npu
eIHOKPATEH IHeBeH NpHem. Hait-uecTo ce npstara xJo-
poxerH-gu(ochaT (mpenapati Resochin u Delagil).

Yponopdupunsm 8 1na3mMaTa ¢ KPUTEPHIH 32 MOHMTO-
pHpaHe Ha NeUeHHETO, KATO KPBBOIYCKAHHATA Ce TPeyc-
TanoBABaT NpH crofinoctu el 10 nmol/l. [Nomobpenne-
O B OOMAHATA HA NOPGUPHHITE C& CHITHTCTRA OT H3pase-
HO o060 peHHe HA IePMaTOIOTHIHHUS CHHAPOM, JOCTH-
ramo X0 NPaKTHYCCKO 03/1paBABaHe.

TToBenenue NPy NoCTHrANE HA PeMBCHA

MHoro oT nrLATA MOTYYABAT PELHIAMB CIIEM PASTUHHY
cpoxose. [Topaay ToBa SonHUTE Ce IIPErnexIaT BeANBK
POAHILNO KATO CE [IPOBEPABA C& HUBOTO HA YPOROPHHPH-
Ha B IIA3MATa, Thil KaTO TO CE MOKAYBA MPEJU /1A Ce ABAT
AepMaTONOrHUHHTE H3MEHEHHA U NIPeAH Ja ce BJIOAT
yepHoapoOHuTe taboparophu nokasartend. [Tpu xenatht
C I'BPBO CE OCHILCCTRABAT KPBBOTIYCKAHHA, 4 CJIed TORA
— neveHme ¢ MHTephepoH ¥ pudasipHH.

3a koncyaranuu Tid.02-8526930 u 02-8510873.
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HA MEOWUIMHA FACTPOEHTEPONOIMMA

CTBYBZ HEMOCPEACTBEH PHCK 34 HBOTA HA
M HOBOOTKPHTH HOCUTEIM HA TCHETHYHHA,
T KNMHMYHH NIPOSIBH, CBHUIO CE TIpHIara aeye-
nicillamine Wiy UMHK 34 APEAOTBPATIBAHE
a Ha BonecrTa,

XPOMATO3A

a, 3. Cnacopa

MaTo3aTa e 3abodBaHe, CRBP3AHO C
'HA WENA30 B PA3NHYHH [IAPEHXHMHEH OPTaHH
a1l TAXHOTO YBPEXKIAHE - yepen npod, chplie,
"TABK, XHNOMHU3AA KJTe3a U APYTH.
IMUYHAMa XEMOXPOMATO3a € BpoAeHo 3ab0o-
JBrama, reHeTIYHA XeMOXPOMATO3a), KOETO Ce
anm"ar Ha MATOIOTHYHO NOBUUIEHATA YPEBHA
Ha senstso.
MHama XeMOXPOMATO3a (BTOPHYHO NPETO-
Prasu3Ma C XKengs0, XeMOCHAEPO3a) Hai-
i6ionana npu 3a60NABAHNA, IPHAPYKEHH ©
ki‘-ia epuTponoesa (thalassemia major,
fHa aHEMMA) WK XPOHHUHH MePHOAPOOHH
ATKOXOMHA ETHOIIOTHSA, XPOHHUEH BUDYCEH
yria cutanea tarda).
THO APEIMOSAPBAHE ¢ HCEAA30 € BBIMOKHO
KPBBOIPEIHBAHNS HIIH NPH 3HAUHTEIIHO
HIAOKEHHE HA XENE3HH [TPENapaTy.

HA
HaTa XeMOXPOMATO32 € PAIIKO 3afonsBaHe
#re -~ 1/ 200 no 1/2000 ot Gsnata paca.
rgat 10 METH M0-4ecto, ¢ okono 10 roauHH
el 40-roHILHA BB3PACT) H [O-TEXKKO
icceuna saryba Ha 30-50 mg xens3so ¢
D).
1aToTeHela
ra XeMOXPOMATO3a Ce YHacTeassa 1o

cusen T, B 60 no 95% ot boauure B
Mtia EBpOIIA ¢¢ YCTAHOBABA eIHIE MY THPA

WTE MHAMBUIN ©KEIHEBHO abcopOu-
- 3.4 nbTH nosede B CPABHEHHE C
Ay OTPaHUYEHHTE BE3MOKHOCTH HA
CKpeTHpa XKENd30, TMOBULEHATA
[0 HCMPEeKBCHATOTO MY HATPYIIBAHE 1
prerHute oprauy. Ilpu HampegHano
TO KENA30 B OPraHH3MAa MOXe 4a
IMATTHO ChABPKAHHETO HA HKEIA30 B
POZHTOTHUTE HHAMBUAN (HOCHTENH
AT HOPMAITHK KA JIEKH HAPYLLIEHHA
KENIIOTO, KOUTO HAMAT KIHHHIHO

Lt

LAMOXKHO 13 OTKITIONAT 3ab0ssaHe oT

PYIB4HETO Ha XKeNf30 B 4epHUA Apol e MpeauMHO
TIEPUIIOPTANIHO - B XEMATOLUTHTE H EIIHTENHHUTE KIETKH
Ha ATbYHUTE KaHanvera, O6paTHO, IPH XeMOCKHAEPO3a
KEIAZOTO €& OTNIATA OCHOBHO B KIIETKHTE OT PETHKYIIO-
EHOOTENHATA cHeTeMa B uepHHs Apol (Kyndeposn ineTku),
MMQHHTE BB3TH, CIE3KA, KOCTEH MO3bK. [TpH no-MacHBHO
HATPYIIBAHE HA XKEMIA30 H IIPH XeMOCHIEPO3a Ce YBPEKIAT
napeHxuMHHUTE opiraliy. I1py HATPeaHATO YepHOAPOOGHO
nafonaBaHe ce YCTAHOBABA LIMPO3a HITH ITBPBHYEH PaK Ha
qepHHUA APO0. TBMHIST LIBAT HA KOYKATA [IPH XEMOXPOMATO34
ce IBIDKH HA OT/AaraHeTo Ha MeNAHMH 34¢HO ¢ TOBA Ha
AENAIOTO - METIAHOAEPMHSL.

Knunuuua kapTHna

BonHure ceobmarar 3a Tena 6onka B ZACHOTO
noapebpue. BuHary ce yCTAHOBABA XENATOMETAINS H
YepHUAT Jpo0 ¢ TBBPA MIPH [TAN AT

VBpexOaHeTO Ha yepHus Opof TIPOTPECHpa OT eiBa
YCTAHOBHMA XETIATOMETAIHA B EPHOMA HA HATPYIIBAHE
HA XeTA30 HIH 6e3CHMIITOMHO MpoTHHaIma ¢pubpo3a — 1o
U3sBEHA UMPO3a C YCIOKHEHHA 1 IbPBHUeH pak. Tlosssisa
Ce CIUTEHOMETAJIH, ChI0OBUTE 3BE3IH, MANMAPEH EPUTEM,
I'MHEKOMACTHS, ACLUUTHT ¢ KbCeH Oejier ¥ 0Tpa3fBa
TepMHHAJIHO 3a60NgBaHe MM PA3BUTHE HA XeraTowLeny-
NApeH KAPLIHHOM.

Apob, TaKa M B IPYTHTE OPA3EHH OPraHu
RIEMHTE KACTKH Ha CTOMAILHATA ¥ PeBHA
e MyCKY)L, CHHOBHANHHTE Kn_erm) ce
HE 0) 1
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ONATHOCTUYEH U TEPANEBTUYEH AATOPUTDBM (KOHCEHCYC)
BBbAFTAPCKO HAYYHO OPY>XECTBO MO TACTPOEHTEPOAOTUA

MONOTIATUYHA XEMOXPOMATO3A

Xemoxpomamosama npegecmaBanBa abHopmHo HampynBake Ha kean3o B napeHxumHume
opzaHu, npuyuHABawo maxHomo yBpekgaHe. OBukHoBeHHo ¢ mepmuHa ,xemoxpomamosa” ce
o3HauaBa Bpogenama, uguonamuyHa xemoxpomamaaa (MXX), 3a kKoAmo ce 0OmMHacam HacmMOoRLLUTME
aazopummu. BmopudyHama xeMoxpomamosa (Uau xemocugeposa} e npugofuma 8 xoga Ha gpyau
3a60AABaHUA (XPOHUYHU XEMOAUMUYHU aHeMuu, cugepobaacmHa aHeMua, CbCmoAHuA cBbpaanu
ChC 3HAUUMEAESH RAPEHIMEPAAEH NpueM Ha keaesHu npenapamu, mHokecmB8o kpbBonpeauBarua u
ap-J-

XX ce npegaBa aBmosomHuo-peuecuBro. CneuyududHUAM 2a HaceaeHuemo Ha 3anagHa u
CeBepHa EBpona mymupaa zeH (HFE, kolimo e cBbp3aH ¢ 2aaBHus HLA komnaeke u yuamo moukoBa
mymauua npu XX e Cys 282 Tyr) e omHocumeaHo pagbk 3a bvazapun. lenemuyHume omkAoOHEHUA,
Bogewu no-yecmo go XX y Hac owe He ca yemaroGenu. AuncBam nagekgHu gaHHu 3a vecmomama
Ha MXX 8 Bwazapua. CouuasHama sHasumocm Ha saGoaaBanemo ce obycaaBa om moBa, e mo ce
pazBuBa kauHuyecku B8 mpygocnocoBHa Bbvapacm u Bogu go panHa uHBaaugusauus u
npexkgeBpemenna cmbpm. Yecmo e pazBumuemo Ha nepButien Yyephogpober pak, koemo 6u mozao
ga ce npegomBpamu om cBoeBpemeHHo AedeHuUe.

AnamHecmudHU kKpumepuu 3a guazHo3zama Ha XX,

OnaakBanuama ce noaBaBam obukHoBerno mexkgy 30 u 50-2cguwiHa Bvapacm. Hal-yecmume
0om mAx ca omnagHaaocm, cmaBau 6oaku u cekcyaanu HapylweHuA (UMnomeruus, 3azyba Ha aubugo,
MEHCMpPyaAHU cMylieHun.}.

Kaunuuyuu kpumepuu 2a guazHozama Ha VXX,

Hati-uecmurne Haxogku ca xenamomezaaus, kodkHa xunepnuamenmauus U apmpum. Haauue
ca CAegHUME CUHgPOMU: XPOHUYHO Npozpecupauio sepHogpobHo yBpexkgane; aaxaped guabem;
kapguomuanamusn; NOAUAPMpPUM; gpyeu eHgokpuHHU HapyweHU.

CuHgpoM Ha XxPOHUUHO YepHogpobHo yBpeskgaHe.

YemanoBaBa ce npu Bouuku HeaekyBanu 6oaHu. CmeneHma Ha yBpekganemo Bapupa om aeka
Hauaana chubposa (ycmanoBena Buoncuuro) go meskka gekomneHcupada uupoza. Bunazu e Haauue
xenamomezaaus. Yecmo uma mexkecm: u mbnu Boaku 8 gacHomo nogpedpue. boaHuam ce onaakBa
om caaBocm u ceHauBocm. Mpu Beue pasBuaa ce wuposa Moke ga uMa u cnagHomezaaun. Om
yepHogpobHume aabopamopHu nokasameau Hal-4ecmo Aeko go ymepeHo ca yBeauveru
aMmuHompaHcgepasume. XunoarbymurHemua u xunepbuaupybunemun ce HabalogaBam npu
HanpegHaAu LUpo3uy.

OcoBeno BakHu 3a guazHoszama ca npomedume cBbpaadu ¢ Hapywenama oGmaHa Ha
keaaaomo.YemanoBaBa ce xunepcugepemun. Hacuwanemo Ha mpaHcbepura e Hag 60% npu mbxke
u 50% npu xkeru, kamo B noBeuemo cayyau cmoliHocmume ca Hag /0%. Koeduuuermsm Ha Hacuwane
Ha mpaHchepura npegemaBanBa cbomHoweHuemo Mexkgy cepymromo xkeaazo u OXKCK (B pmol/l)
uzpaseto B npouenm. Pepumuiinm B8 cepyma e cuaHo noBuwien u obuknoBeHo HagxBvpas 1000 ng/
ml.

Kamo , 3aameH cmangapm” 3a guazHosama Ha VXX ce npuema uzBbpwBaremo Ha YepHogpobHa
Guoncun ¢ onpegeaaHe koHuenmpauusama Ha xkeanso B yepHus gpob, XUCMOAOZUNHO Aokaauzupane
Ha XeaezHume omaazaHua u ymouHaBane cmenedma na Qubposama. KoHuenmpauuama Ha
skeanazomo B yepHus gpob npu MXX Bunazu HagBuwaBa 70 mmol/g cyxo mezao (HOpMasHo go 25
mmol). Kamo noaesen kpumepuil ce usnoaszBa m. nap. yepHogpoben keaesed ungeke, koimo
npegcmaBanBa apummMemuyHOMO ChoMmHoweHUe MeXgy kearaHama koHueHmpauus (mmaol/g cyxo
mee2Ao) u zogunume Ha Goanus. Npu XX mosu ungeke e no-Bucok om 1,9, O6womo koaudecmBo
omaokeHo keanzo B veprua gpob Bapupa mexkgy 5 u 20g. Tl kamo 3a ceea y Hac He ce uaBupwBa
xumusecko onpegeanHe Ha keaazomo 8 yeprogpober Guonmam, pewaBawa e xucmoaozusHama
ouerka Ha HezoBume omaazanua caeg ouBemaBane no Perls. Mpu UXX kearsomo ce HampynBa
2aaBHo 8 xenamouumume U kabuHume enumeauu u gocma no-mansko 8 KyndepoBume kaemku.
Omaazarduama ca Hal-oBuaHu 8 nepunopmasHume xgnamouumu u HamaaaBam B nocoka kbm
ueHmpaanama Bena. CmeneHma Ha yepHogpoframa dubposa noguepmado kopeaupa ¢ masu Ha
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cugeposama. MocaegHama e Hal-uspa3seHa npu HanpegHaaa uuposa.
Mpu BoaHu om UXX ¢ uuposa paaBumuemo Ha nbpBudeH pak Ha yepHUA gpo6 e MHDZ0 4eCmo,
kamo 8 mymopHama mikaH He ce omaaza XeAn3o.

3axapen guaGem. HauvanHu HapyweHus B aaokosHus moaepanc u noBuwiesa uHcyauHoBa
pesucmenmuocm ce gokaaBam oute 8 npeuupomuurun cmaguil, 3axaper guatem ce ycmaHoBaBay
Hag 70% npu Goanume om MXX ¢ ohopmMeHa wuposza u y no-manko om 20% npu ocmadaaume.

Kapguomuonamusa. Cpewa ce no-pagko omkoakomo guaBema, HO e Yecma npuyuHa 3a
cMmBpmHocm npu UXX. MbpBonauasro eackmpakapguozpadpcku ce yomanoBaBam Hucbk Boamax u
necneuuduuHu npomenu 8 ST u T. No-vecmu ca npegehpgHUMe maxuapummuu, caegBadu om
kamepHu ekcmpacucmoauu u maxukapguu. C HanpegBanemo Ha XX ce pazBuBa guaamupawa
kapguomuonamus. Exokapguoepadicku ce yemanoBaBam yBeauueHue Ha AnBama kamepa u
HapyuwieHue B cucmoanama Wy byHkuua,

Moauapmpumen cungpon. YcmanoBaBa ce y mexkgy 15 u 60% om noBoguazHocmuuupadume
6oaHU ¢ MIXX. HMal-yecmo ce 3acAazam memakapnodasaHzeasHume u npokcumaaHume
uHmepdhananzeasHu cmaBu, caegBanu om koaeHama, xoguaama, kumkume, evpba u Bpama.

Adpyau eHgokpuHHu HApYLUEHUA.

WmnomeHmHocm U 3azyfa Ha aubugo ce omkpuBam y mexkgy 12 u 40% om HoBoguazHocmu-
uupanume muxke ¢ MXX. Haausuemo u Ha guabem gonpunaca 3a mesu HapyweHus. T1pu keHume
MoXke ga uMa MEHCINPYaAHU CMYyWeHUA, gotmuaalll go aMeHopeA.

Npu NXX ce cpewam u Xunep- UAU Xunomupeouguabm.

Mpomuuaxe, guazHo3a u gudbepeHuuasHa guazHosa Ha XX,

HeaekyBanama UXX npozpecupa go uupo3a u cMbpm om HelHume YCAOKHEHUA uAU Om
nbpBuyer yepHogpobeH pak. py2a NpuduHa 3a CMBPMHOCMIMA & guAamupautama kapguomuonamus.
3aBoaaBanemo uma nogoBer usxog U npu kbCHO 3an04YHaAD AgHeHUe.

[uazHoszama ce nocmaBa om zacmpoenmeponoz 8 pezuoHasHama MBAA Bb3 ocHoBa Ha
zopecnoMeHamume KAUHUYHU CUHgPOMU U HapyweHama oBmana Ha keaaszomo. CuzypHa guazHosa
ce nocmaBs caeg u3BupwBane na wepHogpobHa Buoncua ¢ ouBemalane 3a Xkeanazo. Mpu HeacHu
cAyuau uau HeBnamokHocm ga ce uzBbpwam Hakou uscaegBanua BoaHuAm ce Haco4Ba kbm
yhuBepcumemcka zacmpoeHmepoAdauyHa KauHuka.

HaaokumeaAHa e guthepeHuuaaHama guazHosa ¢ mopuuna XxeMocugepo3a u gpyau XpoHuiHU
yepHogpobhu yBpekgaHusa.

Bmopuuna xemocugeposa. Pa3BuBa ce npu gpyeu chemosnHua, Bogeuwu go noBulueHo omaazaxe
Ha keAR30 kamo XPOHUYHU XEMOAUMUYHU aHEMUU, CUgepoakpecmuyHu aHemMuu, NPegbAKUMEAHD
napeHmepaHo (U gopu OPaAHO) AeveHUE ¢ keAe3HU Npenapamu, MHoXkecmBo kpbBonpeauBarua u
gp. 3a paszauka om UXX, nyHkuuoHHo-6GuoncuyHo ce vemanoBaBa, ve keanzomo e omamkeHo aalHo
8 KyndbepoBume kaemku, a He B xenamouumume.

Apyau xporuunu yepHogpobru yBpeskganua. Npu arkoxoara YepHogpoBGHa HoAeC U XPOoHUYHU
BupycHU xenamumu Moxke ga umMa BmopudHo omaazaHe Ha keaaso B uepHus gpob, Ho makoBa He ce
nHampynBa B gpyaume opeanu, 3acezHamu npu MXX. Mpomenume B8 HacuwaHemo Ha mpaxcgepuHa
U cepymMpua hepumuH ca no-cAabo uspaseHu.

Mpu xpoHuuHu BupycHu xenamumu mMoXke ga ce ycmano8am noBuwenue Ha XKeAazomao,
HACULLAHEMO Ha mpaHcdepuHa u gepumuta B cepyma 6e3 nyHkuUOHHO-BUONCUYMHU gaHHU 38
yepHogpobHa cugeposa.

BuchepeHuuasHama guazHo3a npu uLposu 8 mepmunased cmagull c noBuWIEHD CepyMHO XKeAr30
e mpygHa, mbil kamo e BbamokHO YepHogpoBGHUAM keaeaeH uHgeke ga 6bge no-Bucok om 1,3 u
XUCMOADBUMHO ga ce ycmanoBam XeaesHu omaazaHus Gea ga uma UXX. Owe no-sampygHeHa e
gutbepeHuuaaHama guazHoaa, kozamo vepHogpobrHama Suoncua e npomuBonokaswa (koazyaauuoHHu
HapyweHua, mpombouumonerua). lesemuynu uscaegBaHun 3a gokasBare Ha XX 3aceza y HaC He
ce usBupwiBam.
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NeyeHue Ha NXX,

MacuBrume kpvBonyckanus ca ocHoBHama mepanua npu XX, MNpu HoBoguazHocmuuLpaHume
Boatu ce nyckam no 500ml Begruxk {(uau gopu 2 nbmu) cegMuyno B npogbaxkenue Ha 1 go 2 zoguHu.
Npu eghno kpvBonyckane ce uauepnBam okoao 250mg *keanazo. Exkecegmuyromo um u3BspwBare ce
npekpamaBa caeg gocmuzane cvomBemHomo mpalHo cHukeHue Ha Hakol om cAegHUME
nokazameau: xemoaaobun - nog 110g/l, xemamekpum - nog 0,35, thepumun - nog 20ng/ml. Caeg
moBa ce npemuHaBa Ha noggbpkaulo AeueHue, CbemMoAwo ce B Hakoako kpwBonyckarun zoguulne.
Bpoam um ce onpegeas om cmoliHocmume Ha deHomunHume nokasameau npu XX 8 cepyma -
KeAnso, HacuuwlaHe Ha mpaHcdgepuHa u hepumuH. Te mpa6Ba ga ce noggspxkam B pedepermsu (a
ouwie no-gobpe B goanozpaHuyHu) cmolsocmu. KpuBonyckaHusima ce u3BepwiBarm Bu8 Bempewnomo
omgeaeHue Ha peguoHasHama MBAA. 3a ga ce usBezne puckbm om aHemus, XUNoaAGyMuHEMUA U
xunomeHsuBHu nposBu, Heobxogumo e ga ce uzzomBu kapma 3a npegBapumennu uscaegBanua npu
cucmemHo aeveHue ¢ kpbBonyckane. B npuaokerue e npegecmaBen oSpasew om makaBa kapma. Npu
HeBB3IMokHOCM ga ce uacaegBam Hakoli om nokazameaume Ha masu kapma 6oaHuAM ce nacoyBa
kbm yHuBepcumemcka 2acmpoermepoaceaudna kaunuka.

flpozHosama npu 2anouBawo Aeuenue Ha WXX 3aBucu om cmenenma Ha pasBumue Ha
4epHogpobHama thubposa. Mpu Goanu Gea 3Hauumeana hubpo3sa AeueHUEemMo ¢ kpbBonyckanusa Bogu
npakmuuecku go HopMaaHa npogbakumearHocm rakuBoma. Ako HAMa npemuBonokazaHun (aHemus,
XunoaabymuHemun, acuum), kpbBonyckanuama ce npuaazam u npu ohopmera Beve uupoaa. TozaBa
HeliHomo pazBumue ce 3a6a8a. Mpu Bapuuu Ha xpaHonpoBoga ce HabalogaBa HamaAeHUE Ha MeXHUA
paszmep u no-pAgko kbpBeHe.

KpbBonyckanuama Bogam go nogo6psaBane u Ha guabema,ocobeHo, ako modl owe He e
uHcyAuHo3aBucum. baazonpuammo ce noBauaBa u kapguomuonamuama, ocoBeno, ako gusamauuama
He @ mpaliHo ohopMeHa.

Apmpumbm, cektyaaHume HapylweHUs u MupeougHUMme aHoMaAul He ce nogo6paBam om
kpvBonyckaHuama.

Mpu npomuBonokasarus sa kpbBonyckaHus {anemus, xunoaaByMmunemus) ce npoBexkga aeueHue
¢ Desferal. Tol ce npusaza kamo npogbakumeanu, 10-12 vacoBu nogkokHu BauBanus ¢ UHY3UOHHA
nomna B gneBHa gosza 20-50 mg/kg. BhamorkHu ca aAokaaHu Bb3naseHUs Ha MACMOMO Ha uHdbyauume,
omomokcudHocm, pemunomokcuuHocm u pazBumue Ha kamapakma.

Auuama ¢ XX, ocobero mesu ¢ uuposa, mpatBa cucmemHo ga ce nogaazam Ha exozpadicku
koHmMpoa {uau ga ce uscaegBa a-themonpomeuHsm) ¢ oeAeg PAHHOMO omkpuBane Ha nopBuueH
YepHogpobeH pak.

AuaBemsm, kapguoMuonamuama, noAuapmpumbsm u cekcyaanume Hapywenusd, B
3aBucumocm om mAxHama uspaseHocm, ce AekyBam cbe cmaHgapmHume 3a msx mepanuu,

Wndropmauun 3a 6oaHume u noBegeHue Npu MexHUMe POGHUHU-28HHU HOCUMEAU.

Ha 6oanume mpatBa ga ce o6acHu cblHocmma Ha 3aBoanBanemo u HeoBXxogumocmma om
cucmemHu kpbBonyckanua, Bka. maxnama GeaBpegHocm. Tpa6Ba ga ce ocbuiecmBu paHHomo
omkpuBaHe Ha 3aboanBaHemo y meau om geuama um, koumo ca 2eHHU Hocumeau, Twil kamo 3aceza
2eHemuyhu uacaegBatun 3a XX y Hac He ce uaBnupwBam, HyXkHO e ga ce npocaegaBam cucmemio
deHomuNHumMe cepymHU Nnokasameau - Xeana30, HacuW,aHe Ha mpakrcepura u diepumud. [Tpu
cbomBemHu omkaoneHua mpatBa ga ce uaBbvpwu yepHogpobha Buoncus. Aopu npu HavaaHu
cugeposa u cubpoza ce npoBeskga nevenue ¢ kpbBonyckaHua.

KAPTA 3A NPEABAPUTEAHW N3CAEABAHWA NMPY CUCTEMHO AEYEHME C KPHBONYCKAHWA

1. Heo6xogumu nokasameau U mudumMasHume UM cmolHocmu,
nosBoaaBawu 3anouBare Ha cucmemHo aedenue ¢ kpvBonyckarun:

Mokazameau MuHumaaHa cmoliHocm
ApmepuanHo HaAf2aHe 14,6 kPa (=110mm %uBak) cucmonano
XemozaobuH 120 g/l

Epumpouumu 4,0 x10%/1

MCV 80 fl

AeBkouumu 3,6 x10%41

TpomBouumu 100 x10%1

CepymHo >keanso 10,2 mmol - mhke u 9,2 mmol - keHu
HacuwaHe mpancchepun 20 %

CepymeH aaBymMuH 35 g/l
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3abenexkka: Mo-Hucku om zopenocoyeHume cmolHocmu Ha XxemozaoBuHa, epumpouumume u
MCV npu auua cbe cuzypHo gokazana xemeposzuzomHa b-masacemun He ca npomuBonokazaHue 2a
3anouBaHe Ha AeveHue ¢ kpwvBonyckaHua, ako mo e HeobXxogumo,

2. MpocaegaBanu nokaszameau B xoga Ha AeueHuemMo cbe cucmemHu kpbvBonyckaHus.

- Npu Beuvku Goaru HenocpegemBero npegu Beako kpvBonyckade ce uamepBa apmepuasHomo
Haagz2aHe. MuHumaarHama cmotitocm, no3BoasBawa kpbvBonyckane e 14,6 kPa (=110mm kuBak)
cucmoauuHo. MNpu noHwkerue ce nocmalba nogkoxHo Effortil uau gpye anaaenmuk, 3a ga ce gocmuzHe
zopHama cmoiiHocm. Flpu no-uspasena xunomensusa kpeBonyckaHemo ce omaaza 3a Hakoako ghu,
npes koumo ce HaznavaBa ceomBemuna mepanuna ¢ aHaAenmeuu.

- Npu goaHozpaHudHu cmoliHocmu Ha HAkou om aaBopamopHume nokazameau, yemaHoBeHu
npegu zanouBaHe Ha AgveHUEmMO, HaAOKUMEAHD e koHmpoaupaHemo um 1-2 gHu npegu Boako
kpwBonyckare. MNpu Beuuku BoaHu nokazameaume B m.l ce konmpoaupam npes 4-6 kpsBonyckanua.
B xoga na aAedeHuemo e gonycmumo usBspuwlBanemo Ha kprBonyckare npu caegHume cmotiHocmu:

Mokazamea MuHumMaAHa crnoliHoCMm
XemozaobuH 110 g/t

Epumpouumu 3,8x10%

AeBkouumu 3.5 x10%

TpombBouumu 80 x 10

CepyMHO keanso 10 mmol 3a mbyke u 9 mmol 3a keHu
HacuuwiaHe Ha mpaHcdepuHa 15 %

CepymeH aAbyMuUH 34 g/l
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Preamble

Iren overload in humans is associated with a variety of
genetic and acquired conditions. Of these, HFE hemochromatosis
(HFE-HC) is by far the most frequent and most well-defined
inherited cause when considering epidemiological aspects and
risks for iron-related morbidity and mortality. The majority
of patients with HFE-HC are homozygoles for the C282Y
polymorphism [ 1]. Without therapeutic intervention, there is a
risk that iron overload will occur, with the potential lor tissue
damage and disease. While a specific genetic test now allows
for the diagnosis of HFE-HC, the uncertainty in defining cases
and disease burden, as well as the low phenotypic penetrance of
(282Y homozygosity poses a number of clinical problems in the
management of patients with HC, This Clinical Practice Guideline
will therefore (ocus on HFE-HC, while rarer forms of genetic
iron overload recently attributed to pathogenic mutations of
transferrin receptor 2, (TFR2), hepcidin (HAMP), hemojuvelin
{HJV). or to a sub-type of ferroportin (FPN) mutations, om which
limited and sparse clinical and epidemiologic data are availahle,
will not be discussed. We have developed recommendations for
the screening, diagnosis, and management of HFE-HC.

Introduction

This Clinical Practice Guideline (CPG) has been developed to
assist physicians and other healthcare providers as well as
patients and interested individuals in the clinical decision
making process for HFE-HC. The goal is to describe a number of
gencrally accepled approaches far the diagnosis, prevention, and
treatment of HFE-HC, To do so. lour clinically relevant questions
were developed and addressed:

(1) What is the prevalence ol C282Y homezygosity?

(2) What is the penetrance of C282Y homozygosity?

(3) How should HFE-HC be diagnosed?

(4) How should HFE-HC be managed?

Each question has guided a systematic literature review in
the Medline {PubMed version), Embase (Dialog version), and the
Cochrane Library databases from 1966 through March 2009. The
study selection was based on specific inclusion and exclusion
criteria (Table 1). The quality of reported evidence has been
graded according to the Grades of Recommendation, Assessment,
Development, and Evaluation system {GRADE)|[2-6]. The GRADE
system classifies recommendations as strong or weak, accerding
to the balance ol the henefits and downsides (harms, burden,
and cost) after considering the quality of evidence (Table 2). The
quality of evidence reflects the confidence in estimates of the

*Correspondence: FASL Oftice, 7 vue des Battairs, CH-1205 Geneva, Switzedand.
el +41 2280703065, lax: +41 2271280724
E-nrnil ndelress: easlieaslollice.cu
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true effects of an intervention, and the system classifies quality
of evidence as high, moderate, law, or very low according o
factors that include the study methodelogy, the consistency and
precision of the resulis, and the directness of the evidenee [2-
G|. Every reconmumendation in this CPG s followed by 1ts GRADE
classification in parentheses.

What is the prevalence of C282Y homozygosity?

The prevolence of HFE gene polymorphisms in the general
population

The frequency of HC-associated HFE gene polymorphisms in
the general population was determined in 36 screening studies,
which fulfilled the inclusion criteria (Table 3} The ailelic
frequency of C282Y was 6.2% in a pooled cohort of 127613
individuals included in the individual patient meta-analysis from
these 36 studies (Table 3).

From this altelic frequency for C282Y, a genotype frequency
ol 0.38% or 1 in 260 for C282Y homozygosity can be calculated
from the Hardy-Weinberg equation, The reported frequency of
(282Y homozygosity is 0.41%, which is significantly higher than
the expected frequency. This probably refiects a publication or
ascertainment hias.

Significant variations in frequencies of the (282Y allele
between different geographic regions across Europe have been
reported with frequencies ranging from 12.5% in Treland to 0% in
Southern Europe (Fig. 1.

In ad¢ition o CZ82Y, which is also known as the ‘major’ HFE-
associated polymorphism, H63D, considered o be the 'minoy’
HFE polymorphism, fas been found more frequently in HC pa-
tients than in the controt population. The frequency of the He3D
polymorphism shows less geographic variation, with an average
allelic Irequency of 14.0% from pooled data (23,733 of 170,066
alleles). An additional HFE polymorphism is S65C, which can he
associated with excess iron when inherited in trans with C282Y
on the other parental allele. The allelic frequency of this poly-
morphism is ~0.5% and appears to be higher in Brittany, France.

The prevalence of omozygosity for C282Y in the HFE gene in
clinically recognized hemochromatosis

The prevalence of C282Y homaozygosity in clinically tecognized
individuals with iron overload was assessed in a meta-analysis
including 32 studies with a total of 2802 hemochromatosis
patients of European ancestry (Table 4). This analysis of pooled
data shows that 80.6% (2260 of 2802) of HC patients are
homozygous for the C282Y polymorphism in the NFE gene,
Compound heterozygosity for C282Y and HG3D was lound o

vy

5.3% of HC patients (114 of 2117, Table 4). In the control groups,

which were reported 1n 21 of the 32 studies, the Trequency ol

C282Y homaozyeosity was 0.G% 130 of 4933 control individuals?
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Table 1. Inclusion and exclusion criteria for the literature search.

Inclusion and exclusion criteria for searching references

Inclusion criteria

1. Populations: adults age >18y, population applicable to Europe, North Amem‘ica, Australia, New Zealand, screening population with
elevated iron measures, asymptomatic iron overload, or HFE C282Y homozfrgosity {all ages were included for questions on (282Y

prevalence)

2. Disease: symptomatic {liver fibrosis, cirrhosis, hepatic failure, hepatocellular carcinema, diabetes mellitus, cardiomyopathy, or

arthropathy hypogonadism. attributable Lo iron averload) or asymptomatic with or without C282Y homozygosily
3. Design: |
I
2. Questions on prevalence: cohort or cross-sectional studies {also studies in newborns)
b. Questions on burden, natural history, penetrance: cross-sectional and ldngitudinal cohort studies
i

¢. Questions on therapeutics: RCIs and large case series

. . . . I ! . L v
4. Outcomes: incidence, severity, or progression of clinical hemochromatosis oF iron measures, nonspecifie symptoms {for questions

on therapy) i
Exclusion criteria:

1, Nouhuman study |
Non-English-language

Age: <18 y unless adult data are analyzed separately ‘

. Design: Case-series with <15 patients, editorial, review, letter, congress abstract (except research letters)

voa W

For guestions on epidemictogy and diagnosis: does not include HFE genot#ping

6. Does not repart relevant prevalence or risk factors {for questions on prevalence—penetrance), does not report relevant ouicomes

(for gquestions on therapy)

7. Not phlebotomy treatment {for questions on therapy} \
L

Table 2. Quality of evidence and strength of recommendations according to GRADE.

Example Note Symbok

Quality of Evidence

High Randomized trials thar show consisient | Further research is very unlikely (o A
results, ar observational studies with very change our confidence in the estimate
large treatment effects 1 of effect

Maoderate Randomized trials with methndological Further research is Likely to have an i3
limitations, or ohservational studies with important impact on cur confidence n
large effect the estimate of elfect and may change

the estimate

Low and very Low Observational studies without excepti0n$ Further research is very likely to have an €
strengths, or randomized triais with very) important impact on our confidence in
sericus limitations; unsystematic clinical the estimate of effect and is likely to
observations (e.g., case reports and case ‘ change the estimate. Any estimate of
series; expert opinions) as evidence of | effect is very uncertain
very-low-quality evidence }

Strength of recommendations’

Strong Defined as being ‘confident that adherenge 1
to the recommendation will do more goad
than harm or that the net benefits are worth
the costs’ |

Weak Defined as being ‘uncertain that adherence  The uncertainty associated with weak 2
to the recommendation will do more good recommendations follows either from
than harm OR that the net benefits are poor-quality evidence, or from closely
worth the costs. balanced benefits versus downsites.

“Eactors | hat affect the strength of a recommendation ave: (a} quality of evidence, (h] unceriainty about the balance between desirable
and undesirable effect; {c} uncertainty or variability in values and preferences: (d) uncertainty about whether the intervention

represents a wise use ol resources (see refs, 12-6]).
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Table 3. Prevalence of the common HFE polymophisms C282Y and H63D in the general population.
Authors Ref. Country - Population Individuals  Allele Frequency ol
screened  Cgas (A (VI8 187 CC (D63
Backman et al. {1997) [7] Mardvinia |85 0.0176
Finland 173 0.052
Sweden - Saamis | 151 0.0199
Sweden - Saamis ‘ 206 0.0752
Merryweather-Clarke et al. (1997) 18] UK f 368 0.0606 012
Ireland 45 0.1 0.189
Iceland 40 0.067 0106
Norway 94 0.074 0112
Former USSR } 154 0.010 0.104
Finland 38 0 0118
Denmark i 37 0.085 0.22
Netherlands 39 0.026 0,295
Cermany 115 0.039 0.148
Ashlenazi 35 0 .086
Ttaly 91 0.005 0126
Greece 196 0.013 0.135
Turkey ; 70 ] 0.136
Spain 78 0.032 0.263
Datz et al. (1598) [9] Austria I 0.041 0.258
Burt et al. (1998) [10] New Zealand of European ancestry 1064 0.070 0.144
Jouanolle et al. {1998} [11} France - Brittany ‘ 1000 0.065
Merryweather-Clarke et al. (1999) [12] Scandinavia 837 0.051 0.173
Distante et al. {1999} |13} Norway 505 0.078 0.229
Clynyk et al. (1999) [14] Australia 30m 0.00757
Marshall et al. (1999) |15] USA - nen-Hispanic whites i 100 0.05 0.24
Beutler et al, (2000) 116] UsSA — whites 7620 0.064 0.1540020625
Steinberg et al. {2001) [17] USA - non-Hispanic whites ‘ 2016 0.0G37 0,153769841
Andrikovics et al. (2001) [18] Hungarian blood donors 9496 0.034 0.014
Pozzato et al, (2001) [19] Italy - Celtic populations 1 149 0.03691 (1.144290302
Byroes el ab {2001 |20] Ireland 800 0.1275 371875
Beutler et al. {2002) [21} USA - non-lispanic whites 30,672 0.0622
Cuix et al. (2002) 122) Spain - Balearic istands 655 0.0203 0.201503759
Deugnier et al. (2002) 23] France | 9396 0.07636228
Cimburova et al. (2002) [24] Czech Republic 254 0.03937008 6,142
Van Aken el al. (2002) 125] Netherlands \ 1213 006141797
Phatak et al. £2002) 126] USA 3227 0.0507 0.1512
Jones et al. {2002) [27] UK i 159 0.085 0.173
Candore er al. {2002} 28] ltaly - five regions 578 0.025 0.147
Salvigni et al, (2003) [29] Italy - North 606 0.0470297 0.14356G4356
Papazoglou et al. {2003) 130] Greece 264 0 0089015152
Sanchez et al, (2003) [31] Spain 2370 0.03156425 0208007449
Mariani et al. {2003) 132]) Italy - North 1132 0.032 0.134
Altes et al, (2004) [33] Spain - Catalonia ‘ 1043 0.0282838 019894535
Adams et al, (2005) [34] USA - whites 44,082 0.06825915 0153157751
Barry et al. (2005) 135] USA - non-Hispanic whites } 3532 0.057 0.14
Meier et al. (2005) [36] Germany 709 0.044
continued ononext poage
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Table 3 (continued)

Country — Population

Authors Ref., Individuats  Alfele frequency for
screened €.845 C>A (Y282) CI87 C>0 D63
Matas et al. (2006) [37] Jewish populations ~ Chuetas . 255 0.00784314 0.1273529412
Hoppe et al. (2006) 138} USA - non-Hispanic whites 991 005499495 0134207871
Aranda et al. (2007) [39] Spain - Northeastern 812 0.03t40394 0.219211823
Terzic et al, (2006) [40] Bosnia and Herzegovina 200 0.0225 0.115
Floreant et al, {2007) [41] Italy - Central 502 0.0189243 0.148406375
Raszeja-Wyszomirska et al. (2008)  [42] Poland - Northwestern 1517 0.04416612 0.154251813
Z-
75
6.7
0-52
1.0
74-78
1.8
ﬁ- 9.5
ﬂ 6-85 51 44
39
6.5
4.1 3.4
7.6
25 37
3.2-
a7 23
19
31 94 0
3z i
- 25 0-13 : 0-32
S 20 !
! 32-64
25 65-97
Y7128

Fig. 1. Frequency of the C282Y allele in different European regions. (For detailed information see Table 3.

and compound heterozygosity was present in 1.3% (43 of 3190 of
the contrel popuiation).

Hence, 19.4% of clinically characterized HC patients have
the disease in the absence of C282Y homozygosity. Although
compound heterozygosity {(HE3D/C282Y) appears to he disease
associated, in such individuals with suspected iron overioad,
cofactors should be considered as a cause [72-74].

The prevalence of HFE genotypes in selected patient groups

fatigue

To date, there are only cross-sectional or case-control studies
investigating the prevalence of C282Y homoezygosity in patients

with fatigue or chronic fatigue syndrome[75-77). Nane ol the
three studies lound the prevalence of C282Y homozygosity to be
increased.

Artliralgia

Most available studies investigated Lhe prevalence of C282Y
mutations in patients  wich inflammatory  arthrits | 78-80]:
there are few studies in patients with non-inflammatory
arthralgia or chondrocalcinosis[75,811. In the majority  of
stuclies ol patients with undifterentiated osteoartheitis the
prevalence of €C282Y homozygosity did not exceed that ol
the control population|3,80]. In patients with ostecarthritis
in the 2nd and 3rd metacarpephalangeal joints, higher allele
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Table 4. Prevalence of C282Y homozygosity and C282Y/H63D compound heterozygosity in clinically recognized hemochromatosis.

Prevalence of HLAMFE among

Authors Ref, Study population
clinical hemochromatos:s €ases
No. ol (282Y CORVIMBID  Wild type
Cases homozygote  compound both alleles
heterozygote
Feder et al. (199G) 1] USA -~ Multicenter 187 148 21
jazwinska et al. (1996) j43] Australia 12 112 0
Jouanolle et al. (1996) [44] France 65 G5 3 6}
Beutier et al. (1996) [45] USA - European origin 147 121
Borot et al. {1997) [46] France - Toulouse 94 68 4 13
Carella et al. (£997) |47} ltaly - Northern 75 48 5
Datz et al. (1998} 9] Austria 40 3
Willis et al. {1997) |48] UK - Fastern England 13 18
The UK Haemochromatesis Consortium {1997)  {49] UK - Consortium 115 105 5
Press et al. { 1998} i50] USA - Portland 37 12
Cardoso et al. (1998} [51] Sweden 87 80 3 1
Sanchez et al. (1998) 152] Spain 31 27 2 !
Ryan et al. (1998) (53] Ireland G0 56 1 2
Nielsen et al. (1998) j54] Gepmany - Northern 92 87 4
Murphy et al. {1998) 155] Ireland 30 27
Mura, et al. {1939) |56] France - Brittany 7 570 10 35
Brissot et al. (1999) 57] France - Northwest 7 209 4 2
Bacon et al. {1999) |58] USA Gh GO 2
Brandhagen et al, (2000} 159] USA — Liver transplant recipients 5 4
Rivard et al. {2000) (601 Canada - Quebec 32 14 3 8
Papanikolaou et al. (2000) [61] Greece 10 3 5
Guix et al. (2000) |62] Spain - Balearic [slands 14 13
Brandhagen et al. (2000) [63] USA 82 70 2
Sham et al, (2000) |64} USA - Minnesota 123 74 15 G
Van Vlierherghe et al. (2000) |65] Belgium - Flemish 49 46 2 1
Bell et al. (2000) |66] Norway 120 92 3
Hellerbrand et al. {2001} 167] Germany - Southern 36 26 3 2
de Juan et al. (2007) |68} Spain - Basque population 35 20 4 2
Guix et al. (2002) 122] Spain - Balearic Islands 30 2 2 0
e Marco et al. (2004) 169] Italy - Southern 46 g 10 I
Bauduer et al. {2003) [70] France — Basque population 15 8 2
Cukjati et al. {2007) |71] Slovenia 21 10 2 2

frequencies of the HFE-polymorphisms (C282¥ and HG3D) were
found, although this was not accompanied by an increased
frequency of C282Y homozygotes [82,83]. A higher prevalence
of C282Y homazygosity was only found in patients with well-
characterized chondrocalcinosis [81].

Diabetes

Association of (he C282Y polymorphism with diabetes mellitus
has been mainly evalualed in palients with type 2 diabetes
mellitus in cross-sectional and case-control studies|84-95].
Apart from one exception, no association befween type 2
diabetes and C282Y homazygosity was found[75]. A higher
prevalence of the C282Y allele was found in proliferative diabetic
retinopathy and nephropathy complicating type 7 diabetes|96],
although the frequency of (282Y homozygosily was not

increased. The prevalence of C282Y homazygates in patients with
type | diabetes mellitus has been addressed in only one study
where a significantly higher rate ol C282Y homiozygotes was
detected fodds ratio 4.6; prevalence 1.26%) a97].

Liver disease

There are a limited number of studies reporling C282Y-
homozygosity in unselected patients with liver disease [98-110].
Three to 5.3% of patients were C282Y-homozygous, whicl 15
about 10-fold higher than the reported prevalence in the goneral
population. The prevalence of C282Y homozyeosily increascd
10 7.7% if patients were selected on the basis of a transferrin
saturation of >45%|98].
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Hepatacellilar carcinoma

Hepatocellular carcinoma (HCC) is a recognized complication ol
HFE-HC. Nevertheless few studies have analyzed the Frequency
of C282Y homozygosity in patients with HCC and Lhese are
limited with respect to their size[101-106]. The etiology of
HCC differed significantly between the studies. Patients with
clinical HC were specifically exciuded in one study|103].
Subgroup analysis for gender specific prevalence and different
etiologies were statistically  underpowered. However, three
studies in HCC reported a [requency of CZR2Y-homozygotes
of 5.5-10%[101,102,106] and three further studies found an
increased prevalence of C282Y heterozygosirty [103,105,107]. Only
one study [104] did not find an association between HCC and the
C282Y-pelymorphism.

Hair loss, hyperpigmentation, amenorrhea, loss of libido
There were no hits according to the search criteria.

Porphyria cutanea tarda

The prevalence of (282Y homorygosity among patients with
porphyria cutanea tarda (PCT) was found to be increased
significantly compared wilth control pepulations, ranging {rom
9% to 17% in several studies[108~124). No association hetween
PCT and the C282Y polymorphism was found in Italian
patients [125]. The association between PCT and the common
HFE gene polymorphisms C282Y and H63D is iftustrated
by a recent meta-analysis, where the odds ratios for PCT
were 48 (24-95) in C282Y homozygotes, and 8.1 {3.9-17)
(282Y/H63D compound heterozygotes{126].

The prevalence of (282Y homozygosity in individuals with
tiochemical iron abnormalities

There is considerable variation in the cut-off of ferritin and
transferrin saturation used for genetic screening of hereditary
hemochromatosis (HH).

Serum ferritin

The prevalence of elevated ferritin varies between 4 and 41% in
healthy populations depending on the cut-olf and the screening
setting (Table 5)[10,13,14,23,84). The positive predictive value of
an elevated ferritin for detection of C282¥-homozygotes was 1.6%
o 17.6% (Table 5). The Irequency of a ferritin concentration above
1000 g/l was 0.2% to 1.3% in non-seiected populations |34,133].

Transferrin satvrotion

Elevated (ransferrin saturation was found in 1.2% w0 7% of
screened individuals in unselected populations |10,13,14,23,129-
131] (Table 5). The positive predictive value of elevated
translerrin saturation for the detection ol C282Y-homozygotes
was 4.3% to 21.7% (Table 5).

What is the penetrance of C282Y homozygosity?

Differences in inclusion criteria and in the definition of
biochemical and disease penetrance have preduced a range of
estimates for the penetrance of C282Y homozygosity. The disease
penctrance of C282Y homozygosity was 13.5% (95% confidence
interval 13.4-13.8%) when 18 studies were included in the
meta-analysis and the results of individual studies weighted
on the inverse variance of the results of the individual study
{Fig. 2)1134,135].

Excess iron

Although the majority of C282Y homozygotes may have a
raised serum ferritin and transferrin saturation, this cannot be
relied upen as secure evidence of iron everload. An individual
patient data meta-analysis including 1382 C282Y homozygous
individuals reported in 16 studies showed that 26% of females
and 32% ol males have increased serum {errein concentrations
(>200pg/l for females and >300ngfl in males) (Tabte 6} The
prevalence of excess Gssue iron (>25umoles/g liver tssue or
increased  siderosis score) in 626 C282Y homoryzotes who
underwent liver biopsy was 52% in females and 75% in males
as reported in 13 studies, The higher penetrance of tissuc ron
overload is due to the selection ol patients for liver biopsy,
wiich is more likely to be carried out in patients with clinical or
biochemical evidence of iron overload.

When all 1382 patients with reported iron paramelers were
included in the meta-analysis, the penetrance of excess liver iron
was then 19% for females and 42% Tor males,

Clinical penetrance and progression

Disease penetrance based on symptoms {e.g. fatigue, arthralgia;
is difficult (o assess due to the non-specific nature and high
frequency of such symptoms in control populations [21].

Disease penetrance based on hepatic histology has Dbeen
studied bat is biased by the fact that liver biapsy is usually
reserved for patients with a high pre-test likelihood for hver
damage. However, Lhese studies give an estimate of discase
expression in C282Y hemozygotes. Elevated liver enzymes were
found in 30% of maies in ane stady[142] Liver fibrosis was
present in 18% of males and 5% in females homozygous
for C282Y; cirrhosis was present in 6% ol males and 2% of
females{66,144]. A recent meta-analysis concludes that 10%
to 33% ol C282Y homozygotes eventuatty would develop
hemochromatosis-associated morbidity [ 147].

Penetrance is generally higher in male than in female C282Y
homezygoles. C282Y homozygotes identificd during family
screening have a higher risk of expressing the disease {32~
35%) when compared with C282Y homozygotes identihed during
population based studies (27-29%).

Three jongitudinal (population screening) studies are available
and show disease progression in only a minarity of C282Y
homozygotes | 140,141,146]. Available data suggest that up to
38% to 50% of C282Y homozygotes may develop iron overioad,
wilh (as already stated) 10% to 33% evenwally developing
hemochromatosis-associated morbidity [147]. The propoertion
of C282Y homozygotes with iron overload-related disease is
substantially higher for men than lor women (28% vs. 15[ 14G].

The prevalerice and predictive volue of abnormal serum iron
indices for C282Y homozygosity in an unselected poputation

Serum lren studies are usually used as the first screening st
when hemochromatosis is suspected, The predictive value ol
screening [or serum iron parameters in the general population is
highlighted by two studies|131,145].

The prevalence of persistently increased serum transferrn
saturation upon repeated testing was 1% (622 of over 60,000). Of
these individuals ~50% also had hyperferritinemia {342 of 622).
Homozygosity for C282Y could be detected in ~90% of men
and ~75% of women with a persistently elevated translerrin
saturation and increased serum lerritin. From a cross-sectional

XX Journal of Hepatology 2018 | xxx—xxx

Please cite this article in press as:

European Association for the Study of the Liver. EASL Clinical Practice Guidelines for HFE Hemochromatosis,
| Hepatal (2010}, doi: 10.1016/j.jhep.2010.03.001, © 2010 European Association lor the Study of the Liver.




4

e

idel

s U

inical Practice G

Ci

SIUNAPIND
INeIY [EITUIS

TRIDA0 Ghe [IPIDA0 05< |

‘SIEUB] (Ghe SDIPW (GL< , 'Sh< 10 Gh< 10 PO« ¢ SAIPWID) (00« 'SIBW 166, Ghe 'SP ()T PUE SA[EW 156< ‘G« ; 'S2RWA) 1Gf< SARUI 1661y JJOIND {o5] uonE1NIES UILIAJSURIL
SUDIIG %G5, ‘SIPUID] PUR SBIEW UZ<  SIIPIUI) ZDE< SIUW §7b< g SIPLB] DUP ST QOE< | SO[EUED) 0L 1< SIIPLL

., S3[RU) PUP SIBLL GOT< , 'SI[PLUI) DOT< PUE SHIELI QGZ<  SIJEWa) DOZ< Salewa) esnedoualnsod pue s3ew 00 ¢ ISHOMD f1/8v] unnaaay

0%7< 2 SIPUB] QOT< PUP SR OL7<

[REAREY
pue S jo toleuiquiod axes Arewil)  (%6°9) €522 )0 661 (%02} 89U101 40 €572 (%7'Z) SO1'101 40 £6¢2 L 801101 =U ‘[puondas-ssoad [ZEl] e 12 3napans
S3PUI) JO %52
(%8'61) 8691 40 697 'SOlEW J0 %7 £1ED ON PIEPON  w8EC'S9 =1 [euonias-ssor) [1¢1] 8 12 B1¢sY
. p UEISFINED
{%9°G) 9L6T Jo 991 {%8°9) ESF'C JO 946T (%9°1) 666 JO bl {%F'1Z) SANUM 66Z6  £SHER =U Jeuonds-ssoi) (gl B 12 uoneg
Sa[eWgy JO 0% .mm_mc._ JO %08
SR} ]0 %ZGE 'SojeWl JO %/0 e1Ep ON BIEp ON 1 0C06 = U [RUO1D25-5501) [91] | )2 Iapnag
Apnis SuIEAH eiep oN TIEP ON PIEP ON PIEP ON  pel1/'66=U TPUOIIIS-5501D [#£] ‘|E 13 SUIPpY
(%ev) gL o 71 {%£°6) 1125 J0 81¢
(%9) 051 )0 6 {%6°Z} 11265 Jo 051
S10UOD Pooig {%£9)09)o ¥ (1} 11Z5 jo 09 E1ED ON EIED ON ¢ 1126 = Ui ‘[euonzas-sso1y 571 ‘[P 19 SIEPY
515041y Jncyaald
pey (s3d 9 ur Asdotq) sid sy Jo g P1ED ON BI1EP ON eiep ON 2180 ON ZOELL = U jeuondas-ssaly [gz1] e e ppfiepg
S1 Joj e1ep Ajuo isasfojdwa QIR (wL1z)09lo gl (%L°€) 0¥91 JO Q9 BiEp ON RIEPON  o,06FL =U "[RUONI9S-S804D [£Z1] [P 32 I2Uuoadiy
aled 1)|eaH ig)Geg e {%5) s1d gpg Jo 57 (5£81€2)0¢ {(49F)S0SJo £T 14606 =1 ‘[euondas-sso1)  [gl]  1F 19 AWEISIT
S1310A (%601)9vJ0 G {(%F'F) 0F0L 0 0% (zepizrioz (ZoP)CPOL IO ZF | 5kO0L =1 feuotas-ssord  [o1] e 12 1ng
UONBINL AZ8ZD
2y 107 AyscSAzowuny o (191sy
0 ¥SE) §L pA1easia Allua)stsiad .
PApNPUL UONIA[IS JU3NIEJ {2¥2) Z0Z )0 §1 (%49} LLDE I8 2OZ (%71 c0r o8 (2GEL) TI0E )0 SOF o, t1I0E = U TPUONIas-5s0) (vl B 32 AUAD
Ao dnoisqns 2 10j J|qeieae
uniIR tssied SunoA ‘a1ed yiesy {(%81) 0L 1097 (%£) €66 J0 0L (%0713 6430 1T {%57) 186J0 9L  w-96E6=U "[RUONIAS-SSOIY |7} le 12 SAwEnag
U11113) LUnIas
AZRZD 1o aduaeAal] UDLIEA|D §] JO 22U3EARI]  AZSED JO 22U[EARl] P2IBAIIR JO J2URAL]
(SL) UONEINIES ULLIDJSUBT) PAIPARR YliMm S1uaned 13} LLINJAs Paivad[s yiim siuaned
SIUAWWOT Auowe s205AZ0WOL A7RID J0 IoUs[EAIL] FUOLLIP $3)0FAZOWIOL AZRZD JO AIUdleAsld uoneindod Apnmig  J=d SI101[1MY

‘UONEINES HILIAJSURI) PUE WIILIIA] WSS PIIBAJLR 3im spuaned ul AnsoSAzowoy AZSTY JO 22Ud|EAdId °G JIGEL

K

Journal of Hepatology 2010 | xxx-xxx

in press as:

ie

ic
ation {o

Please cite this art

Eu

womatosis.

]

sociation [or the Study of the Liver.

‘or HFE Hemoc

uidelines |

G

cal Praclice

ini

Cl

] Hepatol (2010), doi: 10.1016/.jhep.2010.03.001, © 2010 European As

EASL

wer.

r the Study of the L

$50C1

ropean A




Cuidelines

Clinical Practice Guidelines

Study ID Year Weight Asscciation measure
(%) with 95% €1
Burt et al. 1998 _ 0.00 0.6 (0.3648 to 0.8352})
Distante et al. 1999 0.00 0.5(0.0110 0.99)
McDonnelt etal. 1599 e — 0.00 ! 0.75(0.3825 to 1.1175)
Olynyk et al. 1998 - 0.0t ! 05625 (0.4936 to 0.6314)
Distanle et al. 2000 Q.03 ¢ 0.2143 (0.1843 to 0.2443)
Fulaj et al. 2000 447 0. 7448 (07366 1o 0.7528)
Belaj et al. 2000 1478 1 0.1542 (0.1528 to 0.1558)
Bisaj el al. 2000 20.53 @ 0.0654 (0.0842 to 0.0666)
Barton et al. 1999 0.08 0.24 (0.2212 to 0.2588)
Beutler ct al. 2002 40,96 il 0.0658 {0.0649 to 0.0666)
Deugnier et al. 2002 005 ! 0.6481 (0.6246 to 0.6717)
Phatak et al. 2002 - 0.01 ¢ 04167 (0.3486 to () 4847)
Peoullis et al. 2003 - 0.00 0.5833 (04881 to 0 6786)
Clynyk et al. 2004 i -_ 0.00 0.6 (0.4824 16 0.7T178}
Andersen el al. 2004 | 0.24 ¢ 01304 (01193 to 3.1415)
Gleeson et al. 2004 ; .29 0.3662 (02561 w 0.3763)
Rossi et al. 2004 0.00 0 {0t 0)
Delatycki et al. 2005 ; - 0.03 08824 (0.8484 to 0.9167)
Powell et al. 2006 1241 & 0.3192 (0.3176 to 0.3208)
Powcl et al. 2006 2.27 0.44982 (1} 4946 to D.501H)
Allen et al. 2008 8,14 0.197 (0.1951 to 0.1989)
META-ANALYSIS ! R 100 falkil 0.13%5 (0.1344 10 0,1355)

G 0.5 1
Penetrance

Fig. 2. Forest plot of studies on the penetrance of hemochromatosis. studies are weighted on the inverse of the confidence interval,

(For detailed information see Table G.)

point of view, the disease penetrance of the C282Y[C282Y
genotype in this study cohort, defined as the prevalence of liver
cirrhosis, was ~5.0% in men and <0.5% in women [145],

Recommendations for genetic testing:

General population:
Genetic screening for HFE-HC is nant recommended, because
disease penetrance is low and only in few C282Y homozygotes
will iron overload progress (18).
Patient populations:
HEE testing should be considered in patients with unexplained
chronic liver disease pre-selected for increased transferrin
saturation {1C).
HFE testing could be considered in patients witl:
porphyria cutanea tarda (1 B).
- well-defined chondrocalcinosis (2C).
hepatoceliular carcinoma (2 C).
type 1 diabetes (2C).
+ HFE testing is nol recommended in patients with
-~ unexplained arthritis or arthralgia (1C).
- Type 2 diabetes {1B).

How should HFE-HC be diagnosed?

The EASL CPG panel agreed on the lollowing case definition for
diagnosis of HFE-HC:

C282Y homozygosity and increased body iron stores with or without
clinical symptoiis.

The following section wikl address the genetic tests and tools for
assessing hedy iron stores.

Genelic testing - Methodology

C282Y homozygosity is required for the diagnosis ol HFE-HC,
when iron stores are increased (see diagnastic algorithms), Any

other HFE genotype must be interpreted with caution, The
available methods are reported in Table 7. The intronic variant
C.892+48 G>A may complicate amplificalion refractory mutation
system {ARMS) - PCR for genetic testing [1831. The common 565¢
pelymorphism may complicate interpretation of real-time PCR
and melting curve analysis tests [184]. Finally, in cis inheritance
of rare genetic variants [ 18%] must be considered when gene tests
are interpreted.

Sequencing of the HFE gene in C282Y heterozygotes presenting
with a phenotype compalible with hemuochromatosis has
revealed the existence of other rare HFE mutations. Among these,
the $65C mutation lias been more intensively studied [5G]. [t may
contribute - but only when wherited in trgas with the C282Y
mutation — to the development of mild iren overload with no
clinical expression in the absence of co-marbid factors,

Homozygosity for HG3D is not a sulficient genetic cause of iron
overload and when HG3D homozygosity is found in association
with hyperferritinemia, co-morbid factors are usually present
and do not reflect true iren overlead [18G]. In a population hased
study of bload donors, homozygosity for H63D was associated
with higher transferrin saturation [ 1871,

In rare selected pedigrees, privale mutations have also
been reported {VSOM[188], RE6C[163], GA3R, [105T[154,188],
EIG8Q[181], R224G [163], E277K & V212V {189], and V295A127])
as well as intronic HFE variant frame shift mutations ¢.340+4 T>C
(also referred 1o as IVS2, T-C+4)[190], ciu08+1 G=A (also
referred 1o as IVS5+1G/AY[153], and c.471del {152] Snme ol these
may resull in a severc HC phenotype when present in the
homozygous state [ 193] or in the compound heterozygole state
with C282Y1191,192]. :

In C282Y heterozygotes with mildly increased ron stoves,
compound heterozygosity with other HFE variants including
HG3D and $65C have been reported {56,193 -1951

XX Journal of Hepatology 2010 | xxx-xxx
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Table 7. Methods for HFE genotyping.

Method

RFLP

PCR amplification followed by yestriction fragment length polymorphism - - -

J//-/)
,
//(;) 00
) /E,
(5 .
2 [
/j‘ (#)
4 v, r
F,
3 2
o s 9] e
& %, 2, “
0, Tty e,
7 “. . 5,
Qe 79, ., o
2 o P?(, G
< B ; .
%, e, %
o e, % ]
o G, G Yo &
/)}0 b‘*’» ”,
(A (e G (7 (S
ov(/é o’% % W %

. (7/3;

+- [148-150]

Direcl sequencing

Allelic discrimination PCR
Melting curve analysis
D-HPLC

SSp

SPA

Sscp

OLA

SCAIP

Advanced read-out
Reverse hybridizalion assay

Novel extraction methods

PCR amplification followed by direct sequencing + + - {151-154]
Real time PCR {TagMan®) with displacing probes and modifications - = 4 |155-160]
{Light Cycler®) + + +f= 4~ 1161,162]
Denaturing HPLC + + += [163]
Sequence specific priming PCR - - - + | 161701
Solid-phase amplification - - - + [171]

Single strand conformation polymorphism anaiysis + + - w1200
Oligonuclectide ligation assay - - - + 11451
Single-condition amplification with internal primer R R S + f151]

Mass spectrometry based, capitiary electrophoresis, chip based nfa ofa nja * 1741794
Multiplex PCR amplification followed by reverse hybridization nja nfa nfa ¥ (27,150, 880L181]
Dried blood spots, whole-biood PCR nfa ufa nfa vt |38,158,182]

Increased body iron stores

Serum ferritin

The most widely used hiochemical surrogate for iron averload is

hepatic, pancrealic,

{decreased spienic signal) iron everload,

and cardiac signals) {rom mesenchymal
and (i) detect small
iron-free neoplastic lesions. However, only

a few patients with

serumt ferritin, According to validation studies where body iron
stores were assessed by phlebotomy. serum ferritin is a highly
sensitive test for iron overload in hemochromatosis [21]. Thus,
normal serum concentrations essentially rule out ivon overload.
However, ferritin sulfers from low specificity as clevated values
can be the result of a range of inflamematory, metabolic,
and neoplastic conditions such as diabetes mellitus, alcohal
consumption, and hepaloceliular or other cell necrosis,

Serum iron cencentration and transferrin saturation do not
quantitatively reflect body iron stores and should therefore not
be used as surrogate markers of tissue iron overload.

Therefore, in clinical practice, hyperferritinensia may be
considered as indicative of iron gverload in C282Y homozygoles
in the absence of the confounding factors listed above.

Imaging

Magnetic resonance jmaging (MRI): The paramagnetic propet-
ties of iron have been exploited to detect and quantily iron by
MRI. The ‘gradient recalled echo techniques’ are sensitive when
using a well-calibrated 15 Tesla device. There is an excellent
inverse correlation between MRI signa! and hiochemical hepatic
iron concentration {HIC) (correlation coefficient: -0.74 to ~0.98)
allowing for the detection of hepatic iron excess within the
range 50-350pmel/g with a 84-91% sensitivity and a 30-
100% specificity according to cut-off levels of HIC ranging
from 37 to 60pmollg wr[196-198]. MR! may also help to
(i) identify heterngeneous distribution of iron within the liver,
(i} differentiate parenchymal (normal splenic signal and low

HFE-proven HC were studied [1971.

Superconducting guantunt interference device (SQUID) sus-
ceptometer; The SQUID susceptometer allows  for fii vivo
measurement of the amount of magnetization due 1o fepatic
iron. Results are quantitatively equivalent to hiochemical
determination on Lissue obtained by biopsy. However, the device
was not specifically validated in HFE-HC patients. n addition,
it is not widely available, which restricts its use in chimcal

routine [199-2011

Liver biopsy

Liver biopsy used to be the gold standard for the diagnosis of HC
hefore HFE genotyping became available. Now that this is readily
available, homozysosity for C282Y in patients with increased
body iron stores with or withoul clinical symptoms 1s sulficlent

to make a diagnosis of HFE-HC.

where there is hyperferritinemia with confeunding cofactors,
liver biopsy may stili be necessary (o show whether iron stores

are increased or not [98]. Liver biopsy st

il has a role in assessing

liver fibrosis. The negative predictive value of sevum ferritin

<1000 ng/L and normal AST in absence of hepatomegaly for the

presence of severe fibrosis or cirrhosis averaged 95% [202,203],
Serum hyaluronic acid is reported to correlate with the degree

of hepatic fibrosis in

HC, and if validated may provide an

alternative approach Lo liver biopsy for the diagnosis of advancudl
librosis [204]. Transient elastography can also be helpial for

determination ol advanced [ihrosis and

lournal of Hepatology 2010 | xX¥-XXX

i cirrhosis [205].
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Amount of iron removed

The total number of phlebotomies requived to achieve low
concentrations of serwim ferritin may be a useful retrospective
surrogate marker for the excess body iron siores in HFE-HC.

The assumption that one liter of blood contains 0.5¢g of

iron allows for an estimate of the amount of iron removed
by phiebotomies. This broadly carrelates with pre-therapeutic
hepatic iron concentration. Allowing for the amount af absorbed
iron during therapy and laking into account the initial and post-
therapeutic haemoeglobin levels improves the reliability of the
calcutation, especially when the interval between phichotomies
exceeds one week |203].

Family screening

Siblings of patients with HFE-related HC must undergo screening,
since they have a 25% chance of being susceptible. Serum
ferritin, and transferrin saturation should be assessed. Ideally
HFE mutation analysis should be encouraged after appropriate
counseling with regard to the pros and cons of testing (mortgage,
insurance issues).

Whetler they are screened with the above procedure depends
upon their age, health status, and the attitude of the family.

Individuals who are (282Y homozygotes, or have HEFE-
related HC, [requently ask for advice on the evaluation of the
susceptibility of their children who are often younger than
the age of consent. in this situation, HFE genotyping of the
unaffected spouse is valuable |206]. so that the likelihood of
genetic susceptibility and thus the need for testing ol children
later in life can he established.

Recommendations for the diagnosis of HFE-HC:

Patients with suspected iren overload should first receive
measurement of fasting transfersin saturation and serum
ferritin (1B), and HFE testing should be performed only in
those with increased transferrin saturation {TA),

Patients from liver clinics should be screened for [asting
cransferrin saturation and serum ferritin (1C) and offered
genetic HEE testing if cransferrin saturation is increased (1B).
HFE testing for the C282Y and HG3D polymaorphism should
be carried out in all patients with atherwise unexplained
increased scrum ferritin and increased transferrin satura-
tion {1 B}.

Diagnosis of HFE hemochromatosis should not be based on
C282Y homozygosity alone, but requires evidence of increased
iron stores (1B).

C282Y/H63D compound heterozygotes and Ho30 homozygotes
presenting with increased serum ferritin {>200ng/L in lemalcs,
>300ug/L in maies), increased transferrin saturation (>45% in
females, »50% in males) or increased liver iran should first be
investigated for other causes of hyperterritinemia (1 C).

In C282Y homozyeote patients with increased fron stores,
liver biopsy is no longer necessary le diagnose hemochro-
malosis. Liver biopsy could be offered to C282Y homozygous
patients with serum ferritin above 1000ug/L, elevated AST,
hepatomegaly, or age over 40 years {(1C}

Genetic testing of ‘other hemochromatosis genes’ {TFR2,
SLC40AL, HAMP, H]V) could be considered in patients with
increased iron stores after exclusion of C282Y homozygosity
if (i) iron excess has been proven by direct assessment, i.e. by
MRI or liver biopsy, and (ii} other hepatic and haematological
disorders have been ruled out (2C).

.

.

According to the autosomal recessive transmission ol HFE-HC,
genetic testing of siblings of individuals with HFE-HC should be
carried out. Genetic Lesting of other 1st degree relatives should
be considered {1 BY. (Practicat and cost elfective sirategies fur
family screening have been published [206})

Which strategy should be used to diagnose HFE-H{?

To outline a diagnostic strategy in patients with suspected HC
several clinical scenarios for patients who should be investigated
for HFE-HC have been selected. The foliowing section will discuss
a practical diagnostic approach to patients with suspected iron
overload.

In contrast to the previous sections, where evidence hased
recommendations were made, this section is based on the expert
apinion of the EASL CPG panelisis (Y.D., JD. AR AR, RS, H.Z).

Suggestive symptams and Signs

In patients with symploms or signs suggestive  of HC
(unexplained liver disease, chondrocalcinosis, type 1 diabetes,
arthralgia, HCC, cardiomyopathy. or porphyria cutanea tarda}
serum iron parameters should be determined. 1F any ol these
symptoms is related to HC or iron overload, they will be
associated with increased serum lerritin concentrations and
diagnostic work-up should be carried out as described helow,

Hyperferritinemia

in patients presenting with increased serum ferritin concen-
(rations, it is mandatory o search for common causes of
hyperferritinemia before genetic tests are carried oul {Fig, 32 1Uis
estimated that in over 90% of outpatients with hyperlerritimemia,
ane al the foliowing causes can be identified: chronic alcohol
consumption, inflammation (check tor CRP), cell necrosis {check
for AST, ALT and CK), tumers (ESR. CT scan), an non-alcoholic
fatty liver disease {NAFLD) andfor the metabolic syndrome
{check lor blood pressure, BMI cholesterol, Lriglycerides,
and serum glucose). In the absence of such conditions o
when hyperferritinemia persists despite treatient of another
patential underlying cause, transfernin saturation [T8) should be
determined, After confirmation of TS elevation, HFE genotyping
should be done.

If the patient is a C282Y homozygote, the ciagnosis of
HEE-HC can be established, For all other genotypes, confounding
cofactors, compensated iron  loading anentia, or non-HFE
hemochromatosis should be considered. If other factors are
suspected, molecular analysis for rare HFE, HJV, HAME, and
TFR? mutations can be undertaken, with the genetic Tocus
selected according to the clinical, laberatory, and patholegical
features. Patients with compound heterozygosity for the C282Y
and the HG3D usualty present with mild iron overload, whiclvis
assaciated with comorbid (actors such as obesity, NAFLD, chrome
alcohol consumption, and end-stage cirrhasis.

If the transferrin saturation is either normal or low, the
presence or absence ol iron overload will guide further diagnostic
work-up. Assessment of liver iron stores by direct means e
MRI or liver biopsy) is recommended. If jiver iron concentration
is increased, iron overload related to alcohel consumption or
o metabolic abnormalities should be considered belore genctic
testing for non-hemochrematetic genetic iron overlpad diseases
is carried out (ferroportin disease, acetuloplasminenia),

if liver iron concentration is normal, the common causcs
of hyperferritinemia should be reconsidered  belore genelic
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Fig. 3. Proposed algerithm for the diagnosis of genetic causes of hyperferritinemia.

testing for L-ferritin gene mutations (to investigate the
hyperferritinemia-cataract syndrome).

In patients with an unclear presentation, family members
should be evaluated for the evidence of iton overload, andfor
the exact amount of iron removed by phlebotomy should
he calculated before rare genetic disorders are tested for by
candidate gene sequencing and linkage analysis by a research
laboratory.

C282Y homozygosity

If an individual is found to be homezygous for C282Y,
management is guided by the serum ferritin concentration
(Fig. 4). If the serum ferritin concentration is normal, lollow-
up once a year is proposed. If the serum ferritin is elevated,
initial evaluation should include fasting blood glucose, serum
AST. and ALT activity. Further Lests should be ordered according
to the clinical features {liver scanning, ECG, cchocardiography,
gonadotropic hormones). For the staging of liver fibrosis, liver
biopsy should be considered in patients with serum ferritin
>1000 prg/L. unless cirrhosis is obvious upon scanning.

Documented Hssue iron overload (liver biopsy or MRI]

in patients displaying hepatic iron deposition in their liver
biopsy, further ciagnostic considerations depend on the cellular
and lobular distribution of iron and on the presence or absence of
associated findings including (ibrosis, steatosis, steatohepatitis,
abnormal crystal inclusions. and chronic hepatitis (Fig. 5
In patients with pure parenchymai (i.e. hepatocellular) iron

overload, the two main differential diagnoses are: (1) carly HC
in the absence of cirrhosis after excluding compensated iron
loading anemia; and (ii) end-stage cirrhosis in which fron
distribution is heterogeneous [rom one nodule Lo the next, and
there are no ifon deposits in fibrous tissues, biliary walls, or
vascular walls. In palients with mesenchymal or mixed iron
overload. the correct diagnosis can be suggested according to
the type of associated lesions.

How should HFE-HC be managed?

There are very few data on the threshold of tissue iron excess
at which tissue damage is seen. A study ol the degree of lipid
peroxidation has been done in treated and untreated HC patients,
as well as in heterozygotes, suggesting changes at low levels of
iren loading [207]; however, this study has not been confirmed.
The relationship between liver iron cancentration |208], serum
ferritin (>10000g/L)[202], and hepatic damage do aot help
define when the treatment of iron overload should begin.
Another marker of twxicity and tissue damage may be non-
transferrin bound (ie. free or labile) plasma ivon because ol its
potential for catalyzing the generation of reactive oxygen specics
in vive [209].

How to manage iron overload in HFE-HC

Haw should HFE-HC be treated?
Three approaches have been uscd to remove excess won. None
have undergone randomized controlled trials. Phlebotomy is the
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mainstay of treatment. Iron chelators are avaliable and can be arthralgia[211,214]. Improvement in endocrinalogical disorders,
an option in patients who are intolerant or when phlebolomy including diabetes mellitus, and cardiological abnormalives
is contraindicated. Erythrocytophoresis has heen reported in varies, likely related to the degree of tissueforgan damage at the
treatment of HC, but is not widely practiced. start of treatment.

There are no studies addressing survival in genotyped C282Y The benefit of iron depletion by phlebotomy has therclore
homozygous HC patients. The benefit of phiebotomy has been peen established, despile the absence of randomized controlled
demonstrated by case series of clinically diagnosed HC and trials, and is the accepted standard of care. Phlebotomy is well

E}’Q:‘Q benefit shown by comparison with historical groups ol patients tolerated by patients[216] and the majority of patients comply
RS not treated with phlebotomy {210}, or inad'equate}y treated with with reatment [217]. Long-term unwanted effects of venesection

G 'g phlebotarny [211], I)asec‘i of measures af iron depietion, In the have not heen reported.
EC latter study, Kaplan-Meier analysis of survival at 5 years was 93% There are no studies providing data to direct the optimal time
(] for adequately phlebotomized patients, compared o 48% for in- at which 1o start venesection. Current recommendations of when
adequately phiebotomized patients (10 yeay survival 78% v 32%). to initiate trearment are empirical. Survival of treated patients

There are studies on clinical and histopathological improve- without cirrhosis and diabetes has been found (o be equivalent

ment by phlebotomy: two of these studies included HFE
genotyped patients [212,213]. Fatigue, elevated transaminases,
andd skin pigmentation jimproved [214]. Milman et al.1211}
seported improvement In the siage of fibrosis on repeat liver
Binpsy in 15-50% of patients. In another study this was found
in all cases (except when cirrhosis was present)[213]. Fahze
et al.[212] reporied Improvement in the METAVIR fibrosis score
in 35-69% of cases depending upon the initial fibrosis score. In
cirrhotic patients, improvement in or resolution of esophageal
varices has also been reported [215].

ta that of the narmal population, whereas those with these
complications have a significantly reduced survival [211,214].
These data emphasize the early initiation of iron remaovak.
The threshold of serum ferritin at which, to start trearment
is currently taken as above the normal range. There are no
studies from which Lo give an evidence base to the protocol of
therapeutic venescetion {ie. [requency, endpoint).

How to monitor HFE-HC:

It is recognized, however, that several clinical features Based on empirical and clinical experience, haemoglobin
are unlikely 1o improve willh iron depletion, in particular and haematocril should be menitered at the time of each
KX lournal of Hepatolegy 2010 | xHxX-x¥X
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venesection. ! anemia is detected, phlebotemy should he al 50-100ng/L. This is usuatly achieved with 3-6 months of
postpened untit the anemia is resolved. venesection.

Serum ferritin is measured and is sufficient to monitor Palients may be offered the alternative approach of ceasing
iron depletion, The frequency of measurements depends upon venescction  with  monitoring  of serum ferritin, with the
the absolute concentration. When farritin levels are high, reinstitution of a short therapeylic program when the serum
measurement is required less frequently (every 3 months or so); ferritin reaches the upper limit of the normal range {218).
however, as ferritin approaches the pormal range, measurements Alter therapeutic phiebotomy. some patients may not show re-
should become more freguent. accumulation of iron at the expected raie. seme are taking proton

pump inhibitors, which have been reported (o be associated
with reduced iron absorption and a reduced vequirement for
venesection [219}. Others may be on prescribed non-sterpidal
anti-inflammatery  drugs, However, in older patients it is
necessary to be alert to copditions that may lead to iron loss,
such as peptic ulcers, colonic disease, and hematuria, which wiil
need appropriate investigation.

Endpoint of therapeutic phlebotomy:

There is no evidence base on which to direct the endpoint
of therapeutic phlebotomy. The recommicndations that exist
are based upon (i} a thegretical argument that maintains it is
necessary to achieve iron deficiency in order to lower tissue iron
levels to normal, and {ii) that a stated target is beller than a
statement of 'te normal’, which would likely lead to variable
interpretation and practice. The standard clinical practice is to
achieve a target of serum ferritin that is less than 50ug/L.

Diet

There are no studies proving that dietary interventions and
avoidance of dictary iron have an additional beneficial eftect on
the outcome in patients undergoing venesection, Although diels

Maintenance Hherapy avoiding excess. ron have heen discussed, this panel considers
There are no data from which to hase the optimal treaiment that the important issue is maintaining a broadly healthy dict
regimen and target serum iron indices. Once iren depletion from comtaining vitamin preparations and iron supplemented
i1as heen achieved, the aim is Lo prevent re-accumulation, The foods such as breakfase cereals should be avoided. Compliance
advocated standard practice is (0 maintain the seruim ferritin with phiebotemy will prevent iron overload.
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Tea drinking has been reported as possibly reclucing the
increase in iron stores in HC patients[220], but this finding
was not confirmed in a subsequent study | 2211 Non-citras fruit
intake has also been reporied o be associated with a lower
serum lerritin, but whethey this truly reflects a bielogical effect
on iron stores has nat been shown [221 1.

vitamin C has been reported to be potentially toxic in patients
with iron overload |2221. However there are no articles on the
effect of vitamin C on iron absorption or iron stores in HFE-HC.
A single case report in 2 genetically uncharacterized HC patient
in whom vitamin C could have hael a negative effect on cardiac
function [223), has led te the recommendation that it is prudent
1o limil ingestion of vitamin € supplements Lo 500 mg/day [224].

As in many liver diseases, ExCess aicehol ingestion leads o
increased hepatic damage in HFE-HC225]. In addition, recent
experimental studies show suppression of hepatic hepcidin
expression by alcohol in experimental models [226], This could
account for the observation that there is a linear correlation
petween alcohol intake and serum iron indices and increased
iron absorption in alcoholics [227-224]

Pregnancy

A normal full term pregnancy removes around 1g of iron from
the maother (2301 lron supplements should ot be given routinely
to pregnant women with MFE-related HC. Serum ferritin should
be monitored, Iron deficiency should be treated according to
the wusual guidelines applied to pregnancy. Ii the ferritin is
high, therapeutic phiebotomy should be deferved until the end
of pregnancy uniess there are cardiac or hepatic issues, in
which case the appropriate specialist should be jnvolved in the
discussion of the positive and negative effects of treatment.

How to manage tissueforgan damage

Cirrhosis (US, AFP. transplant):

It is important to define whether or not the patient with HFE-HC
has cirrhesis, In newly vecognized aftected patients liver biopsy
is recommended in order to assess liver architecture when setum
ferritin >1000 pg/L. Transient elastography is a non-invasive tool
that can be helpful for the determination of advanced Nibrosis
and liver cirthosis{205].

HEE-HC patients with cirrhosis have a 100-fold greater chance
of developing HCC than the normal population | 2141, As in cases
of cirrhosis from other causes (eg. hepatitis C and B), screening
o detect an early tumor is recormmended using ultrasound
examination and serum alpha fetoprotein measurement every
six months. Despite some case 1eports of HCC in non-cirrhotic
HC patients, this is very rare, and screening for HCC is not
considered necessary in this group.

Hepatic decompensation with ascites, sponfancous bacterial
peritonitis, encephalepathy, variceal haemorrhage, and early
small tumor formation may require assessment for liver
transplantation.

Early reports on the oulcome of HFE-HC after lver
transplaniation for HFE-HC [59,231,232] have found chat survival
may be lower than in other groups. Survival for transplant
patients is around 64% after one year, and 34% after 5 years 12311
Reduced survival compared to other aetiological groups was
considered to be related to iron overload: few patients had had
iron depletion prior o rransplantation. Causes of death were
heart isease, infection, and malignancy [231].

Diabetes mellitus; Improvement in glucose control may accur
during phiebotomy treatment, but insulin dependency is not
reversed (214]. Diabetes mellitus is managed in the same way
as for other patients with diabetes.

Arthralgia, arthritis: Physical and radiclogical cvaluation 1s
necessary. Unfortupately it is unuasual for symptoms to be
alleviated by phlebotomy treatment, Symptoms, such as juint
destruction, often progress.

Anti-inflammatery agents are often ineflective but can be used.
Podiatric assessment is valuable with use of insoles in shoes o
help with foet pain. Joint replacement (hip and knee) may he
necessary.

Cardiac disease: Although cardiac failure is a recognized
complication of severe iron overload, it is clinically unusual
(excepl in patients with juveniic HC). Electrocardiographic
abnormalities have been reported in one third of patients [2141

and in one third of these, there is improvement  with
phlebotomy.
However, any cardiac symptoms should be  investigaled

by the cardiologist, if necded by electrocardiogram (ECG.
echocardiography, and 24 fambulatory ECG monitaring, Therc
is no recognized [erritin fevel above which cardiac assessment is
recommended.

Endocrine disease: Hypothyroidism has Been repoited in 1
of males with HC[233) Hypogenadism with loss of potency
is a recognized complication [214]. Thus the clinical history of
patients with these sympLoms should be obtained, and thyroid
function tests and serum testosterone levels monitored.

Osteoporosis: Patients with HC are at risk ol oslenporosis, an
should undergn a DEXA scan and receive appropriale routine
advice or treatment for 0SIEOPUIOSIS if diagnosed [234].

recommendations for the management of HEFE-HC:

- Patients with HFE-HC and evidence of excess iron should be
treated withh phlebotomy (1C).

C382Y homozygoies without evidence for won averlead could
he monitored annually and treatment instituted when the
ferrilin rises above normal (2C).

Phiehotonty should be catried out by removing A00-500ml
of blood (200-250mg iron} weeldy or cvery [wo weeks.
Adecuate hydration before and after treatinent, and avoidanece
of vigorous physical activity for 240 afier phlebotoimy 18
recommended {1 C).

Phiebotomy can be carvied out also in patients with advanced
fibrosis or cirrhosis (2 C).

Before Lhe initiation of phlebotomy, paticnts with HFE-HC
should be assessed for complications  including diabeLes
mellitus, joint disease, endacrine deficiency (hypothyroidism),
cardiac disease, porphyria cutanca tarda, and osteoparo-
sis (1C).

Complications of HFE-HC (liver cirrhosis, diabetes, arthropathy,
hypogonadism, PCT) should be managed regardless of whether
or not HC is the underlying cause and whether there s
sympiomatic relief of improvement during vhlebotory (1C).
To minimize the risk of additional complications, paticnis with
HEE-HC could e immunized against nepatitis A and B while
iron gverloaded (2 Q).

-
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Patient organizations, use of blood from phiebotomy,
reimbursement policies and fee exemptions

Patient ovganizations

The European rederation of Associations of Patients with
Hemochromatosis (EFAPH) federates national European patient
organizations, 1ts mission is to provide information for
HC patients and their relatives, to raise public awareness, and
to improve the quality of care for HC patients through the
support of basic and clinical research. (http:/jwww.european-
haemochromatosis.eulindex'z.html)

Cenelic testing

Measures must be put in place to avoid discrimination of
HC patients. In accordance with legal regulations in most
countries, genetic testing for HFE-HC should only be carried out
after informed consent has been obtained and the results should
be made available only to the patient and physictans involved in
the management of HFE-HC,

The use of blood

Bigod taken from patients with HFE-HC at phlebotomy should
ne made available for national blood transfusion services for
the public good, if there is no medical contraindication and the
patient has given consenl. 1L is recognized thal many patients
with HFE-HC will have clinical features that exclude them from
peing accepted as donors (elevated liver function tests, diahates,
medications}. But in the absence of these, there appears to be no
medical reason, other than administrative and bureaucratic, for
why the blead talcen may not be used. in Europe, the fact that
the blood is being taken for therapeutic reasons should not be a
hindrance to its utilization,

A recent survey of EFAPH has shown that regulations for
the use of blood obtained from venesection vary within
Furope and even within some countries (Germany, Portugal,
UK, Norway, and ftaly). In Ireland and Erance, blood from
patients with HFE-HC can be used for transfusion purposes
under the appropriate medical circumstances. In France, blood
donation is not forbidden in patients with HC although not
explicitly permitted, According to this survey of the EFAPH,
whicly only covered some parts of Europe, the use of Blond from
therapeutic venesection of HC paitents is explicitly forbidden
in some countries (Austria, Hungary, Iceland, italy, Netherlands,
and Spain}. The EASL CPG boeard for HFE-HC advocates the use
of bigod for therapeutic phiehotomotmy {where there are ne
medical contraindications) for transfusion.

fee exemptions and reimhursement policies

HFE-HC is a significant ¢ause of tiver disease and phenotypic
testing for HC should be offered to all individuals suspected
e suffer from iron overload or patients who are at risk for
the development of the disease. Genetic testing for HFE-HC
i5 not paid for in most countries; however in some, such as
France, it is reimbursed. The EASL CPG hoard on HC advocates
full reimbursement of phenotypic and, where indicated, genetic
testing for HFE-HC.

According to the EFAPH survey, reirabursement for the
treatment is also highly variable across Europe and even varies
within countries, where reimbursement may depend on where
the treatment is carried out. The EASL CPG board on HC

advocates full reimbursement for treatment of HFE-HC both in
the therapeutic and the maintenance phase of therapy.
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