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OTKas ot OTroBOPHOCT:

"MopgKpenaTta Ha EBponeickata KOMMCMA 33 M34aBAaHETO Ha Tasu nybaMKauma He npeacTaBnsBa
of0bpeHne Ha CbabPXKAHNETO, KOETO OTPa3ABa eANHCTBEHO Bb3rneamTe Ha aBTopuTe, U KomucmaTa He
HOCM OTrOBOPHOCT 3a M3M0N3BAaHETO HA CbAbpKalWaTa ce B Hes MHPopmauyma."

MoBeye MHPOpMaLMa 3a EBponeickua cbio3 e 4ocTbrHa B MHTepHeT (http://europa.eu).
Nokcembypr: Cnyxkba 3a nybamMkauum Ha EBponeickus cbios, 2019 T.
© Eponelicku cbtos, 2019

B'b3I'IpOM3Be)K,EI,aHETO € paspeLlleHo, npu ycnosne 4e ce NnOCOYN U3TOHYHUKDT.
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BbBEJAEHWE B EBPONENCKATA PEOEPEHTHA MPEXA 3A

PEAKN HEBPOJIOTMYHU 3ABOJIABAHUA (ERN-RND)

ERN-RND e eBponeiicka pedepeHTHa mperka, cb3gaaeHa n ogqobpeHa ot EBponeickus cbio3. ERN-RND e
34paBHa MHPACTPYKTYpPa, KOATO ce POKycMpa BbPXY PEAKUTE HEBPOAOTMYHM 3abonsasaHus (PH3). Tpute
OCHOBHM cTbnba Ha ERN-RND ca: (i) mperka OT eKcnepTM M eKcnepTHW LeHTpose, (ii) reHepupaHe,
obeanHsaBaHe U pasnpocTpaHeHne Ha 3HaHusA 3a PHP u (iii) npunaraHe Ha enekTPOHHO 34paBeonasBaHe,
33 1a MOXKe eKcnepTm3aTa 4a NbTyBa BMECTO NaUMEHTUTE U CeMelcTBaTa.

ERN-RND o6eanHaBa 64 oT BOAELLNTE eKCNEPTHU LeHTpoBe B EBpona, KakTo 1 4 acounmpaHmn NapTHbOPU
B 24 AbPXKABM-YNEHKU U BKAKOYBA U3KAOUYUTENHO aKTMBHM MaUMEHTCKM opraHmsauunun. LleHTposeTe ce
Hamupat B ABcCTpuA, benruns, bbarapua, Xvpsatua, Kunbp, Yewkata penybauka, OaHua, ECTOHMA,
®dunnangma, PpaHumsa, Fepmanua, Mpuma, Yurapua, Utanua, Nateua, Jiutea, Jliokcembypr, ManTa,
Huaepnanaua, NMonwa, CnoseHuna, UcnaHuma u Lseuuns.

Cnepnute rpynu 3abonasaHus ca ob6xsaHaTn oT ERN-RND:
e ATaKCMM M HacneaCTBEHM CNACTUYHWU Napanaernm
e ATMNMYEH NAPKMHCOHM3BM M reHeTMYHa 6onect Ha MapKMUHCOH
e [INCTOHMA, MAPOKCU3IMANHN OUCTOHMN U CUHAPOM HA HEBPOAEreHpaLMaA C HATPYyNBaHE Ha KenAaso
B MO3bKa
e @poHTOTEMMOPANHa AeMeHUUA
e bonect Ha XbHTUHITBH U 4Py BUA0BE Xopes
o JleBrkoanctpodpum

KoHKpeTHa MHPOpMaUMA 33 MpexKaTa, eKCNepPTHUTE LeHTpoBe U obxBaHaTUTe 3abonABaHUA MoOXKe Aa
6bae HamepeHa Ha yebcaiiTa Ha mpeykaTa www.ern-rnd.eu.

MpenopvKa 3a KnuHU4YHa ynompeé6a:

Esponelickama pegepeHmHa mpexca 3a pedKU Hesposano2u4yHU 3a60aaeaHUA 0006pu
mo3u an20pumvM 30 NPO2HO3UPAaHe Ha OUA2HOCMUYHUA ycrnex Ha CeKeeHUpaHemo Ha
yenu exk3omu npu auya ¢ OucmoHusa. PegpepeHmHama mpexca npenopv4yea
u3rnosn3eaHemMo Ha HacoKume.

N3KJTFOYBAHE HA OTTOBOPHOCT

MpY KAMHUYHUTE HACOKM, NPENOPBKUTE 33 IEKAPCKU MPAKTUKKU, CUCTEMHUTE 0630PHN paboTu 1 apyrute
HaCOKM, KOUTO ce Ny6AMKyBaT, NOAKPENAT UM YUATO CTOMHOCT ce NnoTBbpKaasa oT ERN-RND, ce Kacae 3a
OLLeHKa Ha aKTya/lHa Hay4YHa W KAMHMYHA MHbOPMaLMA, KOATO Cce NpeaoCcTaBsA KAaTo NpeasioKeHue 3a
obyueHue.

NHbopmaumaTa (1) He obxBalLa MOXKe BU BCUYKM NOAXOAALLN NEeYEeHUA U MeToAM 3a O6rpuUXkKBaHe U He
TpsAbBa Aa ce CMATA 33 KOHCTATaUMsA Ha CTaHAApPTa 32 0brpukBaHe; (2) He ce akTyann3Mpa HenpPeKbCHaTo
M e Bb3MOXHO [la He 0Tpa3sBa Hal-HOBUTE MO3HAHMA (OT U3rOTBAHETO Ha Ta3n MHPOPMaALMA U HEMHOTO
nybavKyBaHe pecn. MPoYUTAHE MOXKe [a ce e noABuMna Hoea MHbopmauma); (3) ce oTHaca camo 3a
cneumdmyHO nocoyeHuTe BbNPOCK; (4) He NpeacTaBnABa NpeAnvcaHUe 3a onpeaeneHo MeANUMHCKO
obcnykBaHe; (5) He 3amecTBa HE3aBUCMMOTO NPOPECUOHANHO pPeLEHME Ha NEKYBALLMA IeKap, Tbil KaTo
He B3ema Noj, BHUMaHME UHAMBUAYANHUTE PA3NIMUUA MEXALY OTAENHUTE NauneHTU. BbB BCekM caydai
NeKyBaWmAT nekap Tpabea ga npoueanpa MHAMBUAYANHO CbC CbOTBETHMA NauMeHT. M3non3saHeTo Ha
nHoopmaumatTa e pobposonHo. WMHPopmaumsata ce npepoctaBa oT ERN-RND Bb3 ocHOBa Ha
AencTeutenHoTto cbectosHme n ERN-RND He gaBa u3puyHa UAM MbIYanMBa rapaHLma No OTHOWEHWE Ha
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Tasn uHpopmauma. ERN-RND m3pMYHO OTXBBPAA [aBaHETO Ha BCAKAKBA rapaHuUMsa 3a FOAHOCT 33
NPUIOKEHME U TOAHOCT 3a onpedeneHa ynotpeba nnm onpeaeneHa uen. ERN-RND He noema oTroBopHOCT
3a Te/IeCHM NoBpean UAKU MAaTeEPUANHU LWETU, KOUTO NPOM3TUYAT OT M3NON3BAHETO Ha Tasn MHPopmauma
WM Ca BbB BPBb3KA C HEA, KAKTO U 3a FPeLLKM MAK NPONYCKM.

MpouecbT Ha opobpeHne e u3BbpWeEH OT lpynaTa no 60necTM 3a AUCTOHWUA, NAPOKCM3MAJHM
pa3cTtpounctea 1 NBIA Ha ERN-RND.

CbrnacmeTo 3a ogobpeHune e AaaeHo OT uganaTa rpyna no 3abonasanuAta Ha: 20.09.2023 r.

pyna 6onectn 3a ANCTOHMSA, NAPOKCU3MaANHKN pa3cTpoicTea 1 NBIA:
KoopguHatopu Ha rpynute no 6onecrtu:

Sylvia Boesch??; Belen Perez*’; Tobias Bdumer*°

YneHoBe Ha rpynarta no 6onectu:

Cneunannctm No 34paBHU TPUNKMK:

Aive Liigant3®; Alberto Albanese!®; Alejandra Darling!®; Alexander Miinchau®®; Ana Rodriguez??; Andras
Salamon3*; Andrea Mignarri®>; Anke Snijders?®; Anna De Rosa?; Anne Koy3®; Antonio Elia'®; Antonio
Federico®; Aoife Mahony?!; Astrid Daniela Adarmes®®; Aurelie Meneret® Bart Post?®; Bernhard
Landwehrmeier?; Christos Koros'%; Damjan Osredkar?>; Daniel Boesch?>; Dirk Dressler'>; Ebba Lohmann?;
Elena Ojeda Lepe®®; Elina Pucite®®; Elisa Unti%; Enrico Bertini?’; Erik Johnsen?!; Erik Hvid Danielsen?;
Evangelos Anagnostou'®; Fran Borovecki®®; Francesco Nicita?’; Francisco Grandas'#; Giacomo Garone?’;
Giorgos Pitsas’; Giovanna Zorzi'8; Giovanni Palermo?; Giulia Giannini?®; Heli Helander®?; lvana Jurjevic3s;
Javier Perez Sanchez!4; Jeroen Vermeulen?*; Jiri Klempir3; Juan Dario Ortigoza Escobar'®; Julian
Zimmermann3’; Kathleen Gorman?!; Kathrin Grundmann?!; Katja Kollewe'®; Katja Lohmann?®’; Kinga
Hadzsiev*®; Krista Ladzdovska?®; Leonidas Stefanis'®; Maja Kojovic*®; Malgorazate Dec-Cwiek3?; Manuel
Dafotakis?®; Marek Baldz32; Maria Jose Martil®; Maria Judit Molnar3l; Maria Victoria Gonzalez Martinez?;
Marie Vidailhet®; Marina de Koning-Tijssen**; Marta Skowronska'’; Marta Correa®®; Marta Blazquez
Estrada’; Martina Bo¢kovéa3?; Mette Mgller!; Michal Sobstyl'’; Michél Willemsen?8; Myriam Carecchio3;
Norbert Briiggemann®’; Norbert Kovacs*®; Ognyana Burgazlieva33; Pablo Mir*8; Pawel Tacik®’; Pierre
Kolber?; Ramona Valante?®; Richard Walsh?%; Robero Cilia8; Roberto Ceravolo*; Roberto Eleopra®®; Rocio
Garcia-Ramos3?; Sebastian Léns*; Silvia Jesis Maestre®®; Soledad Serrano??; Susanne Schneider?3;
Thomas Klopstock?3; Thomas Gasser*'; Thomas Musacchio®); Tom de Koning**; Wolfgang Nachbauer?>;
Yaroslau Compta?®

NpeacrtaButenn Ha NaumneHTUTE:

Monika Benson!!

1Aarhus University Hospital, Denmark; 2A0U - Federico Il University Hospital, Naples, Italy; 3AOU - University Hospital Padua, Italy; AOU -
University Hospital Pisa, Italy; >AOU - University Hospital Siena, Italy; ®APHP - Reference Centre for Rare Diseases 'Neurogenetics', Pitié-
Salpétriere Hospital, Paris, France; “Asturias Central University Hospital, Oviedo, Spain; 8CHL - Luxembourg Hospital Center, Luxembourg;
9Cyprus Institute of Neurology and Genetics, Egkomi, Cyprus; 1°Eginitio Hospital, National and Kapodistrian University of Athens, Greece;
11ePAG representative; 12Finland Consortium: University Hospitals in Oulu, Tampere and Helsinki, Finland; 3General University Hospital
Prague, Czech Republic; 1*Gregorio Marafiéon General University Hospital, Madrid, Spain; 1*Hannover Medical School, Germany; 6Hospital
Clinic Barcelona and Sant Joan de Déu Hospital, Barcelona, Spain; Institute of Psychiatry and Neurology, Warsaw, Poland; 18IRCCS -
Foundation of the Carlo Besta Neurological Institute, Milan, Italy; 1°IRCCS - Humanitas Clinical Institute of Rozzano, Milan, Italy; 22IRCCS -
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Institute of Neurological Sciences of Bologna, Italy; 2!Irish Consortium: Tallaght University Hospital and Children's Health Ireland; 22La Paz
University Hospital, Madrid, Spain; ZLudwig Maximilian University Hospital, Munich, Germany; 2*Maastricht University Medical Center,
Netherlands; Z2Medical University Innsbruck, Austria; 26Pauls Stradins Clinical University Hospital, Riga, Latvia; 2’Pediatric Hospital Bambino
Gesu, Rome, Italy; 22Radboud University Medical Centre, Nijmegen, Netherlands; 22RWTH - University Hospital Aachen, Germany; 3°San Carlos
Clinical Hospital, Madrid, Spain; 3'Semmelweis University, Budapest, Hungary; 32St. Anne’s University Hospital Brno, Czech Republic; 33St.
Naum University Neurological Hospital, Sofia, Bulgaria; 34Szent-Gyo6rgyi Albert Medical Center, Szeged, Hungary; 3°Tartu University Hospital,
Estonia; 3®University Hospital Koéln; 37University Hospital Bonn, Germany; 38University Hospital Center Zagreb, Croatia; 3°University Hospital
in Krakow, Poland; #°University Hospital Schleswig-Holstein, Libeck, Germany; #University Hospital Tibingen, Germany; #2University
Hospital Ulm, Germany; *3University Hospital Wiirzburg, Germany; “*University Medical Center Groningen, Netherlands; “University Medical
Centre Ljubljana, Slovenia; *6University of Pécs, Hungary; 4’Vall d'Hebron University Hospital, Barcelona, Spain; 48Virgen del Rocio University
Hospital, Sevilla, Spain

PE®EPEHUUMUC

Zech M, Jech R, Boesch S, Skorvanek M, Weber S, Wagner M, Zhao C, Jochim A, Necpal J, Dincer Y, Vill K,
Distelmaier F, Stoklosa M, Krenn M, Grunwald S, Bock-Bierbaum T, Fecikova A, Havrankova P, Roth J,
Pfihodova I, Adamovicova M, Ulmanova O, Bechyné K, Danhofer P, Vesely B, Han V, Pavelekova P,
Gdovinova Z, Mantel T, Meindl T, Sitzberger A, Schroder S, Blaschek A, Roser T, Bonfert MV, Haberlandt
E, Plecko B, Leineweber B, Berweck S, Herberhold T, Langguth B, Svantnerova J, Minar M, Ramos-Rivera
GA, Wojcik MH, Pajusalu S, Ounap K, Schatz UA, Pélsler L, Milenkovic I, Laccone F, Pilshofer V, Colombo
R, Patzer S, luso A, Vera J, Troncoso M, Fang F, Prokisch H, Wilbert F, Eckenweiler M, Graf E, Westphal DS,
Riedhammer KM, Brunet T, Alhaddad B, Berutti R, Strom TM, Hecht M, Baumann M, Wolf M, Telegrafi A,
Person RE, Zamora FM, Henderson LB, Weise D, Musacchio T, Volkmann J, Szuto A, Becker J, Cremer K,
Sycha T, Zimprich F, Kraus V, Makowski C, Gonzalez-Alegre P, Bardakjian TM, Ozelius LJ, Vetro A, Guerrini
R, Maier E, Borggraefe |, Kuster A, Wortmann SB, Hackenberg A, Steinfeld R, Assmann B, Staufner C,
Opladen T, Razicka E, Cohn RD, Dyment D, Chung WK, Engels H, Ceballos-Baumann A, Ploski R, Daumke
O, Haslinger B, Mall V, Oexle K, Winkelmann J.

Monogenic variants in dystonia: an exome-wide sequencing study.

Lancet Neurol. 2020 Nov;19(11):908-918. doi: 10.1016/S1474-4422(20)30312-4.



23

« European
v Reference
! Network

AJITOPUTBM 3A NPOTHO3UPAHE HA ANATHOCTUYHUSA YCNEX HA

CEKBEHWUPAHE HA LUEJINA TEHOM NPU JINLA C ANCTOHUA

« European
!\ Reference
Networks

A —
—» 0-20years 2
—» Ageatonset —
P =21years 0
P Generalised or segmental dystonia 1
Dystonia clinical ¥ Bodydistribution ——
charcteristics L9 Focal dystonia 0
’—. Dystonia (isolated or combined) plus non-movement disorder-related neurological symptoms 2
P Dystonia category Combined dystonia 1
L Isolated dystonia 0
B C
1.0 -
3(062-0.96) 2 z = 3
0-8 1 [
” P ~ 1%
= 06+ 5(086-061) -7
_ 1
N 04+ P Whole-exome sequencingon a Whole-exome Whole-exome
oo case-by-case basis sequencing sequencing highly
024 it recommended recommended
0 | | | | |
] 0.2 0-4 0-6 08 10

1-specificity

Score
(points)

Sum
0-5

Summary
score

Diagnostic

yield

Clinical
advice

Figure 3: Proposed algorithm to predict diagnostic success rate of whole-exome sequencing in individuals with dystonia
(A) Schematic overview of the proposed scoring system. We selected as scoring parameters clinical predictors of a diagnostic whole-exome sequencing finding, as
determined by multiple logistic regression analysis (appendix pp 52-53). The assigned scoring points add up to yield a summary score, ranging from 0 to 5.

(B) Receiver operating characteristic curve plot for the proposed score with indication of the specificities and sensitivities at the thresholds postulated in part C.

A summary score threshold of 3 pointsimplies a small number (4%) of individuals are erroneously excluded from whole-exome sequencing and an acceptable
number (38%) are erroneously included. (C) Summary scores (0-5), proportions of the subgroups with a diagnostic variant (diagnostic yield), and proposed

recommendations for the clinical application of whole-exome sequencing in individuals with dystonia.
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