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AnuaeMHuoJI0THYEeCKIEe OCOOEHHOCTH pacnpe/ie/ieHUusA
HaCJIeICTBEHHBIX MO3KE€YKOBBIX aTAKCUU
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AHHOTAIIUA

HacrenicrBeHHBIE MO3KeUKOBbIe aTakcuu (HMA) — 5To reTeporeHHas IpyIiiia HacjIeZICTBEHHBIX HEBPOJIOTHUYECKHUX HeHpoyiere-
HEpPaTHUBHBIX 3200JIEBAHUH C HEYKJIOHHO ITPOTPECCUPYIOIINM TeUeHUEM. ATAKCHUS ITPOSIBIIAETCA HAPYIIEHUSIMU Y/IEPKAHUS PaB-
HOBecus, peur. 3a00JIeBaHuUsA JAHHOH TPYIIIBL, KaK IPABIJIO, IIPUBOJIAT K MHBAIM/IN3ALNY MTayieHTa. JJOCTIKEeHUS B 00J1aCTH
MOJIEKYJIIPHO-TEHeTHIECKIX UCCIIEI0BAHIH ITO3BOJIMIIH ONpeziesisiTh hopMy HMA B COOTBETCTBHHY € TUIIOM HACJIE/IOBAHMSA, U HA
aToi 0aze cdopmupoBasack kiaccubukarmysa HMA. BpiaeaioT MOHOreHHbIe (QyTOCOMHO-ZOMHUHAHTHBIN, ayTOCOMHO-
PpelleccuBHbBIN, X-ClIEIUIEHHBIH) U HETPAIUITUOHHbBIE TUIIHI HACTIEOBAHUSA MO3KEUKOBBIX aTaKCUI (MUTOXOH/IPUATIBHBIH, JKC-
MIAHCHUS TPUHYKJIEOTHU/IHBIX IIOBTOPOB), TAK)XKe PAa3JIMUAIOT CIOpaziiyeckue hOpPMbI C HEYCTAHOBJIEHHBIM WIA HEHU3BECTHBIM
TUnoM mepefaun. Takum obpaszom, HMA kaccuduIpyioT Ha ayTOCOMHO-ZIOMHHAHTHBIE CIHHOLEpeOeUIApHbIE aTAKCUH
(CIIA), x HUM OTHOCAT 48 opM, YaCTh U3 KOTOPBIX ABJIAETCA MOMUIIyTaMUHOBBIME CLIA, 1 ayTOCOMHO-PELeCCHBHBIE, OKOJIO
100 Ho3osormueckux Gopm. Kpome Toro, K ayrToCOMHO-ZIOMUHAHTHBIM QTaKCHSAM OTHOCAT ¥ SIHU30/IMIECKYI0 MO3KEUKOBYIO
arakcuro. Cpesii ayToCOMHO-/IOMUHAHTHBIX aTaKCHi HanboJiee pacnpocrpaneHHoH spiisgercs CIJA3 Tuna Mauazno — JIxxo3eda,
3a kotopo#l cienytor CIJA2 u CLIA6. OHako Ha TeppuTopyr Poccuu pacrpocTpaHeHHOCTh otndaercs. Cpeid ayToCoMHO-
PelleCCHBHBIX aTaKCUH HaubOJIee YacTo BCTpevaeTcs aTakcust ®pusipelixa, KOTOpas TAKKe OTHOCUTCS K MOJIUIIyTAMHHOBBIM
3a6osteBaHuAM. HeoOX0IMIMO YIUTBIBATD, YTO PA3IMYHBIE METOJOIOTHUECKHE ITOXO0/IbI TPUBOZAT K OOJIBIION HEOTHOPOJHOCTH
U pa3bpocy pe3yJIbTaToB 110 OIPEIETIEHUIO PACIIPOCTPAHEHHOCTH TOH WJIM UHOU (DOPMBbI HACJIEICTBEHHOM aTaKCHH KaK BHYTPH
CTPaHBI, TAK U MeX/Ly cTpaHaMu. B 0630pe IIpe/icTaB/IeHbI COBPEMEHHBIE IAHHBIE, OCBEIAIOIIIe YACTOTy BCTPEIaeMOCTH Pas-
smgHbIX GopM HMA B pasHBIX perrioHax MUpa, IOMysIAnusAx. TeM He MeHee Bee ellfe OCTaeTCsl aKTyaJIbHOM O0JIbIas Heolpeie-
JIEHHOCTD B OTHOIIIEHUHU OIIEHKH OBIIIEH PACIPOCTPAaHEHHOCTH OIIPe/Ie/IEHHBIX HACIEZICTBEHHBIX (POPM MO3KEUKOBBIX aTAKCH.
Kaioueavle caoea: HaceICTBEHHAA MO3KeUKOBAs aTAKCHs, CIIMHOIepebesIApHas JieTeHepalys, pacIpOCTPaHEHHOCTh
cnuHouepebe/UIIPHON aTaKkCHy, aTakcus Opuspeiixa.

Oo60pasen mutupoBaHua: Abpamosckux JI.9., [Tmrunenko I1.1., BoeBoma M.U., Makcumosa [0.B. dnuze-
MHOJIOTHUECKHE 0COOEHHOCTH pacIipe/ieieH s HacleICTBEHHBIX MO3KeUKOBbIX aTakcui // Journal of Siberian Medical
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Epidemiological features of the distribution of hereditary
cerebellar ataxia
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ABSTRACT
Hereditary cerebellar ataxias (HCA) is a heterogeneous group of genetic neurological neurodegenerative diseases
with a steadily progressive course. Ataxia is manifested by disturbed equilibrium, speech. Diseases of this group, as a
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rule, lead to disability of the patient. Advances in the field of molecular genetic research have made it possible to
determine the form of HCA in accordance with the type of inheritance, and on this basis a classification of HCA has
been formed. Monogenic (autosomal dominant, autosomal recessive, X-linked) and non-traditional types of inheri-
tance of cerebellar ataxias (mitochondrial, expansion of trinucleotide repeats) are distinguished, sporadic forms with
an unidentified or unknown type of transmission are also distinguished. Thus, HCA are classified into autosomal
dominant spinocerebellar ataxias (SCA), they include 48 forms, some of which are polyglutamine SCA, and autosomal
recessive, about 100 nosological entities. In addition, episodic cerebellar ataxia is also classified as an autosomal
dominant ataxia. Among autosomal dominant ataxias, SCA3 or Machado-Joseph disease is the most common, fol-
lowed by SCA2 and SCA6. However, in Russia, the prevalence is different. Among autosomal recessive ataxias, the
most common is Friedreich’s ataxia, which also belongs to polyglutamine diseases. It should be taken into account
that different methodological approaches lead to great heterogeneity and scattering of results in determining the
prevalence of one or another form of hereditary ataxia both within the country and among the countries. The review
presents current data on the prevalence of various forms of HCA in different regions of the world and populations.
However, there is still a great deal of uncertainty regarding the overall prevalence of certain hereditary forms of cer-
ebellar ataxia.

Keywords: hereditary cerebellar ataxia, spinocerebellar degeneration, prevalence of spinocerebellar ataxia, Friedreich’s
ataxia.
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HacyencrBeHHBIE MO3KEUKOBbBIE aTAKCUU — 3TO Hereditary cerebellar ataxias is a heteroge-

reTeporeHHasi TpyIla HacJaeCTBEHHBIX HEBPOJIO-
TUYECKUX 3a00JIEBAaHUH, XapAKTEPUSBYIOIIUXCSA HEY-
KJIOHHO MPOTPECCUPYIOINM TeueHHeM. Hapyte-
HUsI KOOPJIMHAIINY JIBMKEHUH U PEUYr — KJITI0UEBbIe
CHMIITOMbI, KOTOPbIE 3HAUUTEIBHO CHIKAIOT Kade-
CTBO KU3HU JIIO/IEN, TIOCTETIEHHO IPUBOJAT K CTOU-
KOH yTpaTre TPY/IOCIIOCOOHOCTH, MOCIENYIOIEH UX
WHBAIUIU3AIUA U OTPAHUYEHHUIO KU3HEJIEATETh-
HOCTH, YTO SIBJIAETCSA 3HAUUTEIbHBIM OpeMeHeM He
TOJILKO JIJIsl TAIUEHTOB, CTPAJaloIIUX JaHHOU
[MaTOJIOTHEH, HO U JIJISI CHCTEMBI 3/IpaBOOXpAHEHUS.
Bnaromaps pa3BUTHIO U IPUMEHEHUIO B KIWHUUE-
CKOU TMpPaKTHUKE METO/IOB T€HETHYECKOH HuarHo-
CTUKHM HACJIEJICTBEHHBIX MO3JKEYKOBBIX aTaKCHUH
MOABJIAIOTCSA HOBBIE BOBMOKHOCTH JIJ1 UJIeHTUDH-
Kallii THUIA aTaKCHMU M ITOMCKA HOBBIX MYyTallUH,
MPUBOJANIUX K ee nosiBjeHn0. OJHAKO HE Bceraa
yAaeTcsa OIpPeAeTUTh THII HACJAeACTBEHHOU MO3-
JKEUKOBOH aTaKCHUH, OTYACTU ATO CBSA3aHO C HEOOXO0-
JIIMOCTBIO TIPOBeZieHUsT 6OJIbIIIETO 0ObeMa reHETH -
YEeCKUX HCCIEOBAHUM, UTO MOPOU He SABJIAETCSH
BO3MOJKHBIM B PYTHHHOH TMpaKTHKe Bpada-
HEBpOJIOTA.

B psane ciiydaeB He0O6XOIUMO MPOBOJUTH HCCIIE-
JoBaHue wmutoxoHapuasbHou JIHK, myramuu B
KOTOPOH TaKKe MOTYT IPHUBOJUTH K IOSBJIEHUIO
3a00s1eBaHUA. Bce 5TO COCTaB/IAET 3HAUUTEHHYIO
¢urHAHCOBYIO HATPY3KY, KOTOPAS JIOKUTCS HA IMaIiy-
€HTa U €ro pOJACTBEHHHUKOB. CyIIECTBYET OKOJIO

neous group of inherited neurological diseases
characterized by a steadily progressive course.
Incoordination of movements and speech disorder
are the key symptoms that significantly reduce the
quality of life of people, gradually leading to per-
sistent loss of capacity to work, their subsequent
disability and physical dysfunction which is a
heavy burden not only for patients suffering from
this pathology, but also for the healthcare system.
Thanks to the development and use of methods for
genetic diagnosis of hereditary cerebellar ataxias
in clinical practice, new opportunities are emerg-
ing for identifying the type of ataxia and searching
for new mutations that caused its occurrence.
However, it is not always possible to determine the
type of hereditary cerebellar ataxia, partly due to
the need for more extent genetic research, which is
sometimes not possible in the routine practice of a
neurologist.

In some cases, it is necessary to perform a study
of mitochondrial DNA, mutations in which can
also lead to the disease. All this constitutes a sig-
nificant financial burden for the patient and his
relatives. There are about 600 genes associated
with cerebellar ataxia [1]. The first attempts to
classify hereditary cerebellar ataxias were unsuc-
cessful, as they were based only on clinical, neuro-
logical characteristics. This approach to the differ-
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600 TEeHOB, CBSA3AHHBIX C MO3’KEUKOBOM aTaKCcHeH
[1]. TIepBble MOMBITKH KJaacCH(PUITUPOBATH HACIIE/-
CTBEHHBIE MO3JKEUKOBBIE ATAKCUU HE yBEHUYAIHCH
YCIIEXOM, TaK KaK OCHOBBIBAJIUCH TOJIBKO HA KJIMHU-
YeCKUX, HEBPOJIOTUUECKUX XapaKTepucThKax. JlaH-
HBIH moAXxoy AuddepeHInaTbHOU JINaTHOCTUKHA
HacCJIe[CTBEHHBIX MO3KEUKOBBIX aTaAKCHH He Hallle
MIUPOKOTO TMPHUMEHEHUS B PEATbHOU KIMHUYECKOH
MpaKTUKE M3-3a HAJIMYUs ITEPEKPECTHBIX KINHUYE-
CKUX (DEHOTHUIIOB HACJIE/[CTBEHHBIX aTaKCUU [2—4].
TeM He MeHee TIIATEeJIbHBIN aHAIN3 KJIHHHYECKOTO
CHHJIpOMA SIBJISIETCS BAYKHBIM 3B€HOM JTUATHOCTHYE-
CKOTO IIPOITeCcca, MO3BOJISIONUM KIMHUIACTY HaMe-
TUTh paIuoOHaATbHbIN IUIaH J1abopaTopHO-
WHCTPYMEHTAIBHBIX HcciaenoBanuil [5]. ITo mepe
Pa3BUTHSA MOJIEKYJISIDHO-TEHETUYECKUX METOJ[0B
HUCCE0BAaHUA 1T BepUpUKAIIUKM THUIIA HaACTIE]-
CTBEHHOU MO3’KEUKOBOU aTaKCHUU CTaJIM TPUMEHATH
KJIacCU(PUKAINIO aTAKCHH HMCXOJs U3 BBISBJIEHHBIX
W3MEHEeHHUI B reHax: Tak, HallpUMep, eCId BbISABJIs-
eTcs DKCIaHCUA TPUHYKIeOTUIHBIX CAG-IIOBTOPOB
B reHe ATXN1 — ciiefoBaTeIbHO, 3TO CIIHOIEpedeI-
nsipHas atakcus (CITA) 1-ro tuma.

Pasimyator MOHOTeHHBIE (ayTOCOMHO-/IOMH-
HAHTHBIA, ayTOCOMHO-PEIECCUBHBIN, X-CIeIlIeH-
HBIH) 1 HETPAAUIIMOHHBIE TUIThI HACTIE0OBAHUS MO3-
JKEUKOBBIX aTaKCHH (MHUTOXOH/IPHAJIbHBIN, SKCIIaH-
CUs TPUHYKJIEOTHIHBIX IOBTOpPOB). Takke BbIje-
JISTIOT criopajuueckre GOpMbI ¢ HEYCTAHOBIEHHBIM
WJIN HEU3BECTHBIM THUIIOM Iepeaay [5, 6].

K ayToCOMHO-/TOMHUHAHTHBIM aTaKCUSAM OTHOCST
bosiee 48 dopm crnuHOIEPEOEIAPHON ereHepa-
[N, OHAKO OJKUJIAETCsI, YTO UX KOJIUUECTBO OyeT
VBEJIMYUBATHCS C OTKPBITHEM HOBBIX TeHOB. Kpome
TOTO, CyIIECTBYET Psifl APYTUX COCTOSHUH, KOTOpbIE
COTIPOBOK/IAIOTCS CHHAPOMOM MO33KEUKOBOU aTaK-
cuu [7-9]. K ayToCOMHO-JOMUHAHTHBIM aTaKCHSAM
TaKKe OTHOCAT SIH30IUUECKYI0 MOB3KEUYKOBYIO
arakcur. CoTyIacHO TOCJAeTHUM JaHHBIM L[leHTpa
HEPBHO-MBIIIIEYHBIX  3a00ieBaHUA  BammHrToH-
CKOTO YHUBEPCUTETA, BHISABJIEHO 00JIee 9 TUIIOB DITH-
30IUYECKON aTaKCUU, €€ Kay3aTUBHBIX T'eHOB [8].
B Hacrosimee BpeMs BBIZIETAIOT OKOJIO 100 HO30JI0-
ruyeckux GopM ayTOCOMHO-PEIECCUBHBIX aTaKCUMH,
XapaKTePHU3YIOIIKUXCS JiereHeparued Wid Hapyle-
HHUEM Pa3BUTHSA MO3KEUKa, IOPAKEHUEM CITMHHOTO
MoO3ra u/uan nepudepruyecKoii HEpBHON CHCTEMBI
[10, 11]. CTOUT OTMETHTH, UTO CXOXKHUM (PEHOTHUIIOM
obJylaaeT cnacThuyeckas Iaparvierus, KoTopas
TaKKe sSIBJISIETCA HeUpOojereHepaTUBHBIM 3a00J1eBa-
HUEM, TPUBOAAIIUM K CTOWKON WHBAJIUTHOCTH.
B Hacros1iee BpeMs BbIIEJISIOT 8O THIIOB CIIACTHYE-
ckoii maparmieruu SPG1-SPG80 B cooTBeTcTBUH
BBIAIBJIEHHBIMU M€ HETHYECKUMU N3MEHEeHUIMMU.

ential diagnosis of hereditary cerebellar ataxias
has not found wide use in real clinical practice due
to the overlap of clinical phenotypes of hereditary
ataxias [2—4]. Nevertheless, a thorough analysis of
the clinical syndrome is an important component
of the diagnostic process, allowing the clinician to
outline a rational plan for clinical investigations
[5]. With the development of molecular genetic
testing to verify the type of hereditary cerebellar
ataxia, the classification of ataxias based on the
identified changes in genes came into use: for
example, if an expansion of CAG trinucleotide
repeats in the ATXN1 gene is detected, then this is
spinocerebellar ataxia (SCA) type 1.

There are monogenic (autosomal dominant,
autosomal recessive, X-linked) and non-traditional
types of inheritance of cerebellar ataxias (mitochon-
drial, expansion of trinucleotide repeats). There are
also sporadic forms with an unidentified or unknown
type of transmission [5, 6].

More than 48 forms of spinocerebellar degenera-
tion are classified as autosomal dominant ataxias,
but their number is expected to increase with the dis-
covery of new genes. In addition, there is a number
of other conditions that are accompanied by cerebel-
lar ataxia [7—9]. Autosomal dominant ataxias also
include episodic cerebellar ataxia. According to the
latest data from the Neuromuscular Diseases Center
of Washington University, more than 9 types of epi-
sodic ataxia, and its causative genes have been iden-
tified [8]. Currently, there are about 100 nosological
entities of autosomal recessive ataxia characterized
by degeneration or impaired development of the cer-
ebellum, damage to the spinal cord and/or periph-
eral nervous system [10, 11]. It should be noted that
spastic paraplegia, which is also a neurodegenerative
disease leading to permanent disability, has a similar
phenotype. Currently, 80 types of spastic paraplegia
SPG1-SPG80 are distinguished in accordance with
the identified genetic changes.

Information on the exact prevalence of various
forms of hereditary ataxia is limited and varies by
region. Global epidemiological studies of ataxia have
shown that its prevalence in children is 26 per
100 000. The prevalence of dominant hereditary cer-
ebellar ataxia is 2.7 per 100 000, and recessive
hereditary cerebellar ataxia is 3.3 per 100 000 [12—
14]. According to one large systematic review for the
period of 1983—2013 (16 countries), the overall prev-
alence of hereditary ataxia is 0—11.2 cases per 100
000 population. Table 1 shows the minimum and
maximum values for the prevalence of ataxia,
depending on its form.
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CBe/leHUsI 0 TOYHOU PACIPOCTPAHEHHOCTHU pas-
JIMYHBIX (POPM HACJIEJICTBEHHON aTaKCHU OTPaHU-
YeHbI U BADHUPYIOT B 3aBUCUMOCTH OT perroHa. [io-
OasibHbIE  DIHUAEMHOJIOTUYECKHE  HCCJIeIOBAHUS
aTaKCUH IMOKA3aJIH, YTO YACTOTA BCTPEYAEMOCTH €€ Y
JleTel cocTaBiisieT 26 Ha 100 000. YacTora BeTpeua-
€MOCTH JJOMHHAHTHOU HACJIEICTBEHHON MO3XKEUKO-
BOM aTakcWH — 2.7 Ha 100 000, a PEIEeCcCUBHOU
HaCJIEJICTBEHHOM MO3KEYKOBOH aTakcuu — 3.3 Ha
100 000 [12—14]. CorsiacHO aHHBIM OJHOTO KPYII-
HOTO CHCTEMATHYECKOTO 0030pa, BKJIOYAIOIIETO
nepuon 1983—2013 rT. (16 crpan), obmias pacmpo-
CTPaHEHHOCTh HACJIEJICTBEHHBIX aTaKCUH COCTaB-
JseT 0—11.2 cJIydyaeB Ha 100 OO0 HaceJeHHUs.
B Tabs. 1 mpeacTaBieHbl MUHUMAJIbHBIE U MaKCH-
MaJIbHbIEe 3HAYEHUS II0 YacTOTE BCTPEUAEMOCTH
aTaKCHUH B 3aBUCHUMOCTH OT €€ (OPMEI.

ITpu 5TOM He OBLIO BBIABJIEHO HCCJIE/IOBAHUH,
COOOIIAIOIINX O PACIIPOCTPAHEHHOCTHU B OIIPe/iesIeH-
HOU MoIysIsanuu Gopm ¢ X-CrenIeHHbIM WIH MUATO-
XOHZIPUAJIbHBIM HaciefjoBanueM [14]. Haubosbmras
pacripocTpaHeHHOCTh ayTOCOMHO-PEIIECCUBHBIX
atakcuii ormedeHa B Mcmauuu (7.2 Ha 100 000) u
®paunun (5.3 Ha 100 000), HauMeHbIass — B fmo-
Huu (0.0—0.3 Ha 100 000), OJHAKO TH JIaHHbIE HE
coziep:kaT WHQOPMAIUI0 O PACIPOCTPAHEHHOCTH
HaCJIEZICTBEHHBIX aTaKCUH BO BCEX PETHOHAX MUPA, B
ToM yuciie PO [14]. OgHOl U3 caMbIX pacipocTpa-
HEHHBIX BO BCEM MHpPE ayTOCOMHO-IOMHUHAHTHBIX
arakcui siBisiercs CL[A3, 3a Heit cinenyrot CIIA1, 2, 6
u 7 [15—17]. OgHAKO JaHHbBIE IO PACIPOCTPAHEHHO-
¢ty B Poccuu OTJIMYAIOTCSA OT MUPOBBIX ITOKa3aTe-
snen. Tak, na CIIA1 mpuxoauTcs 34.0 % ciiydaes, a Ha
CLA2 — 17.0 %. CambIii OOIITUPHBIN B MUPE KJIacCTEP
CIIA1 onpepesied B AxyTuu: 45.0—53.0 Ha 100 000
HaceseHus [18, 19]. Kpome Toro, B iuTepaType npez-
CTaBJIEHBI JJaHHBIE 10 PACIPOCTPAHEHHOCTH ayTO-
COMHO-JIOMUHAHTHBIX aTaKCHH B OT/IEJIbHBIX PETHO-

At the same time, no studies have been found
that report the prevalence of forms with X-linked
or mitochondrial inheritance in a certain popula-
tion [14]. The highest prevalence of autosomal
recessive ataxias was noted in Spain (7.2 per
100 000) and France (5.3 per 100 000), the low-
est — in Japan (0.0-0.3 per 100 000), however,
these data do not contain information on the
prevalence of hereditary ataxias in all regions of
the world, including the Russian Federation [14].
One of the most common autosomal dominant
ataxias worldwide is SCA3, followed by SCA1, 2, 6,
and 7 [15—17]. However, prevalence values in Rus-
sia differ from the world ones. Thus, SCA1
accounts for 34.0% of cases, and SCA2 — for
17.0%. The largest SCA1 cluster in the world was
revealed in Yakutia: 45.0—53.0 per 100 000 popu-
lation [18, 19]. In addition, the literature presents
data on the prevalence of autosomal dominant
ataxias in certain regions and cities of Russia, the
values vary from 0.40 per 100 000 population in
the Saratov region to 4.11 per 100 000 population
in the Khabarovsk Territory, between them the
Republic of Bashkortostan (2.56 per 100 000),
the Bryansk region (1.50 per 100 000), the Vladi-
mir region (1.79 per 100 000), Volgograd (1.21 per
100,000), the Kirov region (1.52 per 100 000),
the Kostroma region (1.28 per 100,000), the Kras-
nodar territory (2.08 per 100 000), the Republic
of Mari El (1.81 per 100 000), the Republic of
Mordovia (0.53 per 100 000), the Tver region
(2.63 per 100 000), the Republic of Chuvashia
(1.95 per 100 000), the Amur region (3.30 per
100 000) [20—24].

It should be taken into account that different
methodological approaches lead to significant het-
erogeneity and scatter of results in determining the

Ta6smna 1. YacToTa BCTpeyaeMoCTH HaceAcTBeHHOH aTakcuu Ha 100 000 HacesneHus
Table 1. The prevalence of hereditary ataxia per 100 000 population

3a6o1eBaHHE
Disease

MakcuMaJ/ibHas 4acToTa
Maximum value

MuHHUMaJ/IbHAA YacCcTOTa
Minimum value

CnuHouepebesisspHas aTakcus / Spinocerebellar ataxia:

ayTOCOMHO-J0MUHaHTHAast popma
autosomal dominant form

ayTOCOMHO-pellecCHBHasi popma
autosomal recessive form

Cnactryeckas napansierusi / Spastic paraplegia:

ayTOCOMHO-I0MUHaHTHas1 popma
autosomal dominant form

ayTOCOMHO-pelecciBHas Gpopma
autosomal recessive form

0 5.6
0 7.2
0.5 5.5
0 5.3
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Hax ¥ ropojax Poccuwu, mokasaTes i BapbUPYIOT OT
0.40 Ha 100 000 HaceJieHusA B CapaToBCKOH 0bJ1acTu
10 4.11 Ha 100 000 HacesieHUs B XabapoBCKOM Kpae,
MEsK/Iy HUMU 3aHSUUTA CBOU TTO3UIIAH 10 PACIIPOCTPa-
HeHHOCcTH Pecmybimka bBamkoprocran (2.56 Ha
100 000), BpsHckas obsmacth (1.50 HA 100 000),
Bnagumupckas obsacts (1.79 Ha 100 000), Bosro-
rpaz (1.21 Ha 100 000), KupoBckast o6s1acTh (1.52 Ha
100 000), Koctpomckas obacts (1.28 Ha 100 000),
KpacHogapckuii kpaii (2.08 Ha 100 000), Pecmy-
O6smka Mapuii 91 (1.81 Ha 100 000), Pecrmybimka
Mopposus (0.53 Ha 100 000), TBepckas ob6sacTb
(2.63 Ha 100 000), Pecrryb6iuka Yysarus (1.95 Ha
100 000), Amypckas obsacth (3.30 Ha 100 000)
[20—24].

Heo06xouM0O yUYUTHIBATh, UTO Pa3JIUYHbIE METO-
JTOJIOTUYECKHE ITOXO/TbI TPUBOIAT K OOJIBIIION HEO/T-
HOPOZIHOCTU U pasbpocy pe3ysIbTaTOB IO OIpeiese-
HUIO PACIPOCTPAHEHHOCTH TOW WJIM WHOU (hOPMBI
HACJIEJICTBEHHON aTaKCUH KaK BHYTPH CTPAHbI, TAK U
mexay crpanamu. CIJA2 siBisieTcs TpeThed o pac-
MIPOCTPAaHEHHOCTH BO BCEM MHpe, Ha Hee MPHUXO-
JuTcss  10.0—-25.0 % OT Bcex AayTOCOMHO-
JMIOMUHAHTHBIX cyiyuaeB [16]. Cpeau ayTOCOMHO-
movmuHaHTHBIX artakcuii CIJA2 u CIIA3 maubosee
pacrpocTpaHeHbl B €BPOIEUCKON MOMyasAnuu [14,
25]. HawubGonbimas pacmpocrpaneHHocTh CI[A2
orMeuaercas Ha Kybe (uacTtora BCTpeuaeMOCTH
COCTaBJISIET 40 CIIyYaeB Ha 100 000 JIUI] UCIIAHCKOTO
mpoucxokaeHus), B Mekcuke (43 % cemetir), Muaumy,
0:xH0M UTanuu, Vcnanuu (15—27 %), Kopee (31 %)
[16, 26—28]. CymiectByeT psz ¢popm CIIA, KOoTOpbIE,
MO-BUZMMOMY, OUeHb PACIPOCTPAHEHBI B HEKOTO-
pBIX pErvoHaxX BHYTPHU CTpaH, BEPOSTHO, H3-3a
adderTa ocHOBATENSA B OIpe/IEJIEHHBIX PEruoHax.
Tak, HampuMep, CyIIecTBYIOT 3(PdeKT ocHOBaTessd
ClHA2 Ha Ky0e, cymectByeT 3(hGdEKT OCHOBATEs
CHA1 B Axyruu. CIIA31 sBjsieTcsi OTHOCUTEJIHBHO
YacThIM TOJATUIIOM B oKpyre Harawmo flmonuu, mo
48.1 % cocrapiisieT B TpymIe OOJIBHBIX aTaKCUEH, Y
KOTOpPBIX Apyrue pacrpocrpaHeHHble Tumnbl CIIA
6bu1H ucKI0YeHbI [29]. CI]A12 nMeeT BBICOKYIO pac-
MIPOCTPAHEHHOCTh CPEeJU OIPEeJIeIEHHOTO STHHUYE-
ckoro HacesieHusi B CeBepHou Mupun [30]. B Tawn-
JIaH/ie BBIABIJIM OOJIBIINYIO YaCTOTY BCTPEYAEMOCTU
(moutu 10 %) CLIA17 Hapsiny ¢ CIIA3, CLIA1, uTo
II03BOJISET IPEATIONOKUTE, UTO CI[A17 MOKeT OBITH
OTHOCUTEILHO PACIPOCTPAaHEHHBIM TUIIOM HACJIEl-
CTBEHHOU MO3KEYKOBOH aTaKCUHU B JTAHHOM PETHOHE
[31]. Bosee mompobHass wHOpMAIUs, COIJIACHO
JTAHHBIM OJ[HOTO U3 CHCTEMATUYECKHX 0030pOB, IO
pacripocTpaHeHHOCTH HauboJiee YacTo BCTpedae-
MbIXx popm CLIA B cTpaHax Asuu IpescTaBjieHA B
Tabs. 2 [32].

prevalence of one or another form of hereditary
ataxia both within the country and between coun-
tries. SCA2 is the third most common worldwide,
accounting for 10.0-25.0% of all cases of autoso-
mal dominant ataxias [16]. Among autosomal dom-
inant ataxias, SCA2 and SCA3 are the most com-
mon in the European population [14, 25]. The high-
est prevalence of SCA2 is observed in Cuba (the
frequency of occurrence is 40 cases per 100 000
people of Hispanic background), Mexico (43% of
families), India, Southern Italy, Spain (15—-27%),
Korea (31%) [16, 26—28]. There is a number of
forms of SCA that appear to be very common in
some regions within countries, likely due to the
founder effect in certain regions. So, for example,
there is the founder effect of SCA2 in Cuba, there is
the effect of the founder of SCA1 in Yakutia. SCA31
is a relatively common subtype in the Nagano pre-
fecture of Japan, accounting for up to 48.1% in a
group of ataxic patients in whom other common
types of SCA have been excluded [29]. SCA12 has a
high prevalence among certain ethnic populations
in North India [30]. In Thailand, a high frequency
(almost 10%) of SCA17 was found along with SCA3,
SCA1, suggesting that SCA17 may be a relatively
common type of hereditary cerebellar ataxia in this
region [31]. More detailed information, according
to one of the systematic reviews, on the prevalence
of the most common forms of SCA in Asian coun-
tries is presented in Table 2 [32].

At the same time, we see what a high percentage
accrues to ataxia, the form of which could not be
determined. This is due to different designs, aims of
studies, and likely limited options.

Bettencourt et al. presented data that SCA3 is the
most common form of hereditary ataxia (Table 3)
[33, 34].

According to other authors, SCA3 is also quite
common in South Korea and Malaysia [16, 32]. In
the Finnish population, SCA2 is very rare, and
SCA3 is not found at all [1]. In Japan, along with
SCA3, SCA®6 is often found, which is not revealed in
other countries [32]. Dentatorubral-pallidoluysian
atrophy (DRPLA) is also relatively more common in
Japan compared to other Asian (as well as West-
ern) countries. SCA1 is the most common genetic
form in Sri Lanka [35]. There is a report on the first
genetically confirmed case of SCA1 in Mongolia in
2019 [36]. A familial case of SCA3 in four members
of a Cambodian family who immigrated from Cam-
bodia to the United States, where the diagnose was
made, was described [37]. In Hong Kong, a cross-
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Ta6una 2. PacipocTpaHeHHOCTb HanboJiee YacTo BcTpedaeMbix ¢opm CLA B cTpanax Asuy,
Table 2. Prevalence of the most common forms of SCA in Asian countries, %

dopma 3a60/1€BaHHA

MakcuMaJibHas 4acToTa

MuHMMa/ibHasA 4acToTa Cpeunm‘fl NMoKa3saTeJib

Form of disease Maximum value Minimum value Mean value
Kumatii / China
ClIA1/SCA1 18.8 2,5 6.3
ClIA2 /SCA 2 12.0 3.8 6.5
CID0A3 /SCA3 75.0 9.7 50.1
ClIA6 /SCA 6 4.0 0 1.9
CLIA7 /SCA7 2.7 0 1.3
Heonpenenennas / Undetermined 82.7 16.4 33.3
Hnous / India
ClIA1/SCA1 32.4 7.5 14.3
CLIA2 /SCA 2 57 11.3 25.1
CIIA3 /SCA3 35.7 0 6.5
ClIA6 /SCA 6 3.8 0 0.3
ClIA 12 /SCA 12 57.3 0 3.7
Heonpenenennasi / Undetermined 69 214 38.5
Anonus / Japan
ClIA1/SCA1 24.8 0.0 5.5
CIIA2 /SCA2 10.0 0.0 2.0
CIIA3 /SCA3 41.0 3.0 249
CLIA6 /SCA6 32.0 10.3 26.0
JPIIJIA / DRPLA 21.0 1.1 7.0
ClIA31 /SCA31 17.0 2.7 8.8
Heonpenenennasi / Undetermined 63 7.8 23.4
Taunaud / Thailand
ClIA1/SCA1 22.1 10.6 12
CIIA2 /SCA2 11.6 6.7 10
CIIA3 /SCA3 46.5 11.7 19
ClIA6 /SCA 6 7 2.0 2
Heonpenenennas / Undetermined 68.7 12.8 57
Taiieans / Taiwan
ClIA1/SCA1 5.4 1.2 33
ClIA2 /SCA 2 11 10.8 10.9
CLIA3 /SCA3 47.3 32 39.7
ClIA6 /SCA 6 10.8 0 5.4
C0A7 /SCA7 2.7 1.2 2
Heonpenenennas / Undetermined 54.3 21.6 38

[Ipumeuanue. CLA - cnuHonepebesisipHas atakcus; JIPIIJIA - neHTaTO-py6pO-NalJIu0-1I0MCOBa aTPOUS.
N o t e. SCA - spinocerebellar ataxia; DRPLA - dentatorubral-pallidoluysian atrophy.

B TO ke BpeMsi MbI BUJIUM, KAaKOH BBICOKHH IPO-
IIEHT TPUXOAWTCA Ha aTaKChioo, (GopMy KOTOpOI
OTIPENIEJIUTH He YIaJI0Ch. ATO CBSI3aHO € PA3TUYHBIMH
JIM3aiiHAMU, [EJISIMH TPOBEJEHHBIX HCCIIEIOBAHUN
U, BEPOSITHO, OTPAHIUYEHHBIMH BO3MOKHOCTSIMHU.

B my6oukanusax C. Bettencourt et al. mpencras-
JIeHBI JaHHbIe 0 ToM, uTo CIIA3 siBjisieTcss Hamnbosiee
pacrnpocTpaHeHHON HOpMOi HacIeACTBEHHON aTaK-
cuu (tabu. 3) [33, 34].

sectional study was conducted that identified
16 patients with genetically confirmed SCA, includ-
ing 3 cases of SCA1, 12 cases of SCA3, and 1 case of
DRPLA [38].

According to the data on the prevalence of indi-
vidual forms of autosomal recessive ataxias, Fried-
reich’s ataxia predominates in almost all popula-
tions, accounting for about 25% of autosomal reces-
sive ataxias, but it is rare in Finland and has not been
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Ta6smmua 3. PacnpoctpanenHoctsb CIA3, %
Table 3. Prevalence of SCA3, %

CrpaHna / Country 3nauenue / Value
Kuraii / China 48-49.0
Cunramyp / Singapore 53.0
Bpasusus / Brazil 69.0-92.0
[MopTyranus / Portugal 58.0-74
fAnoHus / Japan 28.0-63.0
Hupepaanger / Netherlands 44.0
lepmanus / Germany 42.0
®pannus / France 20.0
Kanaza / Canada 21.0-24.0
CIIIA / USA 21.0-24.0
Mekcuka / Mexico 12.0
ABcTpanus / Australia 12.0
I0kHas Appuka / South Africa 4.0
Wupus / India 5.0-14.0
Hopserus / Norway 4.0
Wranus / Italy 1.0

[To nauabIM Apyrux aBTopoB CIIA3 Takke nocTa-
TOYHO 4YacTo BcTpeuaercs B IOkHoit Kopee u Masaii-
3ud [16, 32]. B dunckoit nomyasamuu CITA2 BecTpeua-
eTcst oueHb penko, a CIIA3 He BcTpedaeTcss BOOOIIe
[1]. B fAnonun uapsiny ¢ CI[A3 yacTto BcTpeuaercs
CLIA6, yero He HaOJTIOAAETCSA B IPYTUX cTpaHax [32].
JleHTaTO-pyOopO-NaTHAO-TIONCOBA arpodus
(IPTIJTA) Tak»e OTHOCUTEIHHO OOJIee pacmpocTpa-
HeHa B fINOHUU MO CPAaBHEHUIO C JIPYTUMU a3uaT-
ckuMu (a Taxke 3amamHbiMu) crpaHamu. CI[A1
SIBJISIETCS HauboJIee YacTo BCTPEUAroIeicsi TeHeTH-
yeckoli popmoii Ha Illpu-Jlanke [35]. EcTh coobure-
HUe O IIEPBOM IeHETHYECKU IOJITBEPKAEHHOM CIIy-
yae CITA1 B Mourosiuu B 2019 T. [36]. B tutepartype
onucaH ceMedHbI cimydail CLIA3 yeThIpex 4IeHOB
KaMOO/I>KUMCKON CeMbH, KOTOpas UMMUTPHUPOBAIA
u3 Kambomxu B Coenunennble IITaThl, TIe UM U
ObL1 TIocTaByieH auarHo3 [37]. B ToHkoHre mpoge-
JIEHO KPOCC-CEKIIMOHHOE HCCJIe/JOBAHUE, BBIIBUB-
1ee 16 TAIEeHTOB ¢ TeHETUYECKU TIO/ITBEPIKAEHHOM
CIA, u3 vux CIIA1 — 3 cayuad, CIIA3 — 12 ciyuaes
u JIPITJIA — 1 crygati [38].

B coOTBeTCTBUY C TAHHBIMU O PACIPOCTPAHEHHO-
CTH OTHENIBHBIX (OPM ayTOCOMHO-PEIECCUBHBIX
aTaKCHUH, MPAKTHYECKH BO BCEX MOMYJIAIUAX IPE0O-
snanaer 6osiesnp Opujpeiixa, Ha ee OO ITPHUXO-
IIUTCSI OKOJIO 25 % ayTOCOMHO-PEIIECCUBHBIX aTaK-
CHUH, OTHAKO OHA PeJKO BcTpedaercs B OUHIIAHINHI
1 He onricana B flmonuu [39]. B paziuunbIx mormyJis-
nuax 3amnasHoil EBpombl ee pacnpocTpaHEHHOCTh
COCTaBJIAET OT 1 HAa 20 000 70 1 Ha 125 000 dYeIl.,
YacTOTa reTepO3UTOTHOTO HOCUTEIHCTBA — OT 1 Ha 60

described in Japan [39]. In various populations of
Western Europe, its prevalence is 1 per 20 000 to 1
per 125,000, the frequency of heterozygous carriage
is from 1 per 60 to 1 per 120 [40]. It is also quite
widespread in Southern Europe, but, apparently, is
rare in the population of Northern Europe [40, 41].
Friedreich’s ataxia is followed in frequency by ataxia-
telangiectasia and ataxia with oculomotor apraxia
[39]. According to the study performed by Chinese
colleagues aimed at identifying autosomal recessive
spinocerebellar ataxia (SCAR), the most common
recessive subtypes of ataxia in the Chinese popula-
tion are autosomal recessive spastic ataxia Charlev-
oix-Saguenay (ARSACS) - in 22.2%, autosomal
recessive spinocerebellar ataxia type 8 (SCAR8) — in
18.5%, autosomal recessive spinocerebellar ataxia
type 9 — 18.5%, and ataxia with oculomotor apraxia
type 2 (AOA2) — 14.8% [42]. However, this study did
not search for dynamic mutations in Friedreich’s
ataxia.

In Quebec, Canada, ARSACS and SCARS are the
second and third most common autosomal recessive
hereditary ataxias [43]. In Norway, ataxia-telangiec-
tasia is most common, in France and Portugal —
ataxia with oculomotor apraxia [25]. In Japan, ataxia
with oculomotor apraxia type 1 is more common, in
Finland — POLG-associated ataxias (mutations in
the POLG gene), in North Africa and the Mediterra-
nean — ataxia with vitamin E deficiency [25].

In Russia, Friedreich’s ataxia is the most common
form of autosomal recessive ataxia — 34.7%. Accor-
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o 1 Ha 120 [40]. Tax:ke oHaA JOCTATOYHO IIUPOKO
pacupocrpaneHa B  IOxnHout  EBpome, HO,
MO-BUAUMOMY, DPEJIKO BCTPEUYaeTcs B IOMYJIAINH
CesepHoti EBporrbl [40, 41]. 3a arakcuen @puperixa
[0 YacTOTE BCTPEUYAEMOCTH CJIEZ[yeT AaTaKCHs-
TeJIEAHTUAKTA3UA U aTaKCUs C OKYJIOMOTOPHOH
ampaxkcuei [39]. [To 1TaHHBIM HCCIeI0BaHUSA, ITPOBE-
JIEHHOTO KUTAaNCKUMU KOJIJIETaMH, HAIIPaBJIEHHOTO
Ha BBIABJIEHHE ayTOCOMHO-PEIeCCUBHBIX CIIMHOIlEe-
pebesapubix arakcuil (SCAR), Hanbosiee pacrpo-
CTPAaHEHHBIMU PEIeCCUBHBIMU MOATUIIAMH aTaKCUU
B KUTANCKOU MOIYJIANNN ABJIAIOTCA CllacTUYecKas
arakcus [IlapieBya — Carens (ARSACS) — y 22.2 %,
ayTOCOMHO-PEeIeCCUBHASA CIuHOIepebesIApHAs
arakcus 8-ro Tumna (SCARS8) —y 18.5 %, ayrocomHO-
pellecCHBHAsI CIIMHOIEPEOEJUIIpHAsA aTaKCUs Q-TO
tuna (SCARQ) — 18.5 % u aTakcus ¢ OKyJIOMOTOPHOM
ampaxkcueit 2-ro tuna (AOA2) — 14.8 % [42]. OnHako
B JIAHHOM HCCJIEJIOBAHUKM HE TIPOBOJWIICA TIOUCK
JUHAMUYECKUX MyTalui atakcuu ®puapeiixa.

B Ksebeke, Kanama, ARSACS u SCARS8 3zanun-
MaIOT BTOPOE U TPEThE MECTO II0 PACIIPOCTPAHEHHO-
CTH  ayTOCOMHO-PEIECCUBHBIX  HACJIECTBEHHBIX
arakcuii [43]. B HopBeruu Hanbosiee yacTo BCcTpeya-
eTCsI aTaKCHUS-TeJIEaHTHAKTa3usi, BO OpaHOuu u
[TopTyranuu — aTakCUU € OKYJIOMOTODHOU ampak-
cueii [25]. B fimonuu 6osibliie pacpocTpaHeHa aTak-
CHsl C OKYJIOMOTOPHOMU ampakcuel 1-ro Tuma, B ®uH-
assaauu — POLG-accoliuupoBaHHble aTaKCUU (MyTa-
uu B reHe POLG), B ctpanax CeBepHO# AGPUKU U
Cpenu3zeMHOMODPbS — aTakcus ¢ JiedUUTOM BUTA-
muHa E [25].

B Poccuu atakcus @puspeiixa spiisieTcss Hanbosee
YacTo BCTpeyvarorencs ¢GOpMOA ayTOCOMHO-PEIEC-
CUBHOU aTakcud — 34.7 %. I1o JaHHBIM IPOBEZIEHHOTO
B 2019 T. uccsiefoBanuA B HayaHoM 1ieHTpe HeBpoJIo-
ruu T. MockBa, 6osie3Hb @puperixa Haubosiee 4acTo
BCTPEUYaeTcsi Cpeld ayTOCOMHO-PEIECCUBHBIX aTaK-
CUl, Ha Hee IpuxoauTes 18.4 % ciayuaes. Crremyromieit
110 yacrore saBJsttorcss POLG-acconlmpoBaHHbIe aTak-
cud — 14.5 %. I'pylna MUTOXOHAPUATBHBIX aTaKCHUM
(FXN, POLG) cocraBuwia 32.9 % OT BceX ayTOCOMHO-
pellecCUBHBIX aTakchil. Takyke BBISABIEHBI €IUHUY-
Hble caydau AOA 2-ro tuna, AOA 1-ro TUna ¢ TUnmd-
HOH KJINHUYECKOU KapTUHOH, 3 MalleHTa, Y KOTOPBIX
IPU TIPOBEJIEHUH MAaCCOBOTO IApaJIJIEJILHOTO CEKBe-
HUPOBAaHMSA ObLIN BBIABJIEHBI MyTallUX B reHaX Hau-
0osee  pacmpoCcTpaHEHHBIX (GOPM  ayTOCOMHO-
PEIleCCUBHBIX HAC/IE/ICTBEHHBIX CIACTHYECKHUX Iapa-
wiernii (SPG11 u SPG7), PNPLA6-acconnpoBaHHbIE
arakcuu, SCAR10 (ATX-ANO10) u SCAR16 (ATX-
STUB1), HeWipoJieTeHepaIis C HAKOIUIEHUEM JKeJie3a
B TOJIOBHOM Mo3re 2B Tuma, 1oBeHWIbHass (opma
6ose3nu Kpaboe [44].

ding to a study conducted in 2019 at the Research
Center of Neurology in Moscow, Friedreich’s ataxia
is the most common among autosomal recessive
ataxias, accounting for 18.4% of cases. POLG-associ-
ated ataxias are next in frequency — 14.5%. The group
of mitochondrial ataxias (FXN, POLG) accounted for
32.9% of all autosomal recessive ataxias. There were
also isolated cases of AOA2, AOA1 with a typical clin-
ical picture, 3 patients in whom during MPS-based
genotyping revealed mutations in the genes of the
most common forms of autosomal recessive heredi-
tary spastic paraplegia (SPG11 and SPG7), PNPLAG6-
associated ataxia, SCAR10 (ATX-ANOio) and
SCAR16 (ATX-STUB1), neurodegeneration with
brain iron accumulation type 2B, juvenile form of
Krabbe disease [44].

Data on other forms of autosomal recessive ataxia
in domestic publications are presented by isolated
cases or small series of observations. In 2012, 3 cases
of two families of patients with AOA2 were described
in detail. Also Rudenskaya et al. described a case of
AOAL1 in a 15-year-old female patient, but without a
description of the clinical picture [45]. In 2019, in
another paper, a 9-year-old Belarusian patient with
AOA4 was presented; the diagnosis was made using
a sequencing panel [46]. There are several publica-
tions devoted to the description of children with
autosomal recessive forms of cerebellar ataxia
[47, 48].

These data indicate a fairly high prevalence of
hereditary ataxias throughout the world among all
hereditary diseases of the nervous system, second
only to hereditary neuromuscular diseases. The
true prevalence in Russia is difficult to estimate, as
it is represented by data from a number of individ-
ual regions. In addition, the prevalence studies in
all countries indicate a large number of patients
with undetermined genetic etiology. The data pub-
lished by different authors on the relative preva-
lence of spinocerebellar ataxias indicate that the
proportion with an unknown genotype on average
accounts for 33.3% in Chinese, 23.4% in Japanese,
38.5% in Asian Indians, 30.5% in Koreans, 57% in
Thais and 38% in Taiwanese. Again, the available
data indicate a marked heterogeneity of prevalence
values among the countries. In addition, data on the
prevalence of hereditary ataxias in many countries
are not presented in the current literature. This
means that there is not enough knowledge about
the prevalence, genetic subtypes and manifesta-
tions of the disease.

At present, the epidemiology of polyglutamine
SCAs is the most frequently studied in compari-
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JlanHble 00 oOcCTaJbHBIX (opMax ayTOCOMHO-
PElIECCUBHON aTaKCHUU B OTEUECTBEHHBIX IyOJIMKa-
[UAX TPEICTABIEHbl eIMHUYHBIMU CIyYasiMU TN
HeOOJIBIITMU CepUsIMHU HaOII0ieHuH. B 2012 1. to1-
PpOOHO OTIMCaHbI 3 CIy4asi U3 JIBYX ceMeH MalueHTOB
¢ AOA 2-ro Tuna. Takxke I'.E. PyzmeHcko#l ¢ coasr.
6bL1 ontricaH ciaydaii AOA 1-TO THIIA y TAITUEHTKH 15
JIeT, HO 6e3 ONMMCcaHus KJIMHUYECKOU KapTHHEI [45].
B 2019 r. B ApyT0oii paboTe IPUBOAUTCS HAOTIONEHIE
Genopycckoro mamnueHta 9 jetT ¢ AOA 4-To TuIa,
ZINarHo3 OBLI IIOCTABJIEH METO/IOM ITAHEJIBHOTO CEeK-
BeHUpPOBaHUsA [46]. VIMeeTcsi HECKOJIBKO IybIHKa-
[IUH, TOCBSIIEHHBIX ONMMCAHUIO JETEH C AyTOCOMHO-
pelieccuBHBIMU (GOpPMaMU MO3KEYKOBOH aTaKCHUU
[47, 48].

[TpuBe/ieHHBIE JAHHBIE TOBOPAT O JIOCTATOYHO
OOJIBIIION PACIIPOCTPAHEHHOCTH HACJIEJCTBEHHBIX
aTakCHH BO BCEM MUPE CPeZU BCEX HACJIEICTBEHHBIX
6oJie3HEll HEPBHOU CUCTEMBI, YCTYHAIOIIEH JIUIIh
HAacCJIeZICTBEHHBIM HEPBHO-MBIIIEUHBIM 3a00J1eBa-
HUsAM. VICTHHHYI0 pacnpoCTpaHeHHOCTh B Poccuu
OIIEHUTDh CJIOXKHO, IIOCKOJIBKY OHA IIpeZCTaBJIeHa
JIAHHBIMU PsA/a OTJIEJIbHBIX pernoHoB. Kpome Toro,
HCCJIeTOBAaHUS PACIPOCTPAHEHHOCTU BO BCEX CTpa-
HAaX YKa3bIBAIOT Ha 6OJIBIIIOE KOJIMYECTBO ITAI[UEHTOB
C HEYCTAaHOBJIEHHOW T€HETHYECKOH STHUOJIOTHEH.
Ony6iMKOBaHHBIE PA3HBIMU aBTOPAMU JaHHbBIE I10
OTHOCUTETFHOM PAaCIPOCTPAHEHHOCTH CIIMHOIEpe-
Oe/IAPHBIX aTAaKCUU CBUJIETEJIHCTBYIOT O TOM, UTO
Ha JT0JII0 C HEU3BECTHBIM F'eHOTUIIOM B CPETHEM IIPH-
xoauTes 33.3 % y KuTaunes, 23.4 % y ANOHIEB,
38.5 % y uHnuineB, 30.5 % y KOpeuIes, 57 % y Tau-
neB u 38 % y TairiBaHblieB. ONATH K€ UMEIOIIHECs
HCCJIeJIOBAHUS YKA3bIBAIOT HA 3aMETHYIO HEOJIHO-
POZIHOCTh TIOKaszaTesel mo crpanam. Kpome Toro,
JTaHHbIE TI0 PACIPOCTPAHEHHOCTH HACJIE/ICTBEHHBIX
aTakCWi 10 MHOTHUM CTPaHAM He IIPe/ICTaBJIEHBI B
COBPEMEHHOMU JIuTepaType. ITO 03HAYAET, UYTO HENIO-
CTaTOYHO 3HAHUM O PACIPOCTPAHEHHOCTU, T€HETH-
YeCKUX IMOATHUIIAX U MPOSBIEHUAX OOJIE3HU.

B Hacrosimee BpeMs SMUEMUOJIOTHS ITOTUTIIyTa-
MuHOBBIX CI[A HanboJsIee 4acTo UCCIeyeTcs: B CpaB-
HEHUU C JPYTUMU (HOpMaMHU HaCJIE[ICTBEHHBIX aTaK-
CHUH, B TO BPEMs KaK KOJIMYECTBO UCCIIEJIOBAHUN JIPY-
rux ¢opm atakcuii BecbMa orpaHudeHo. Tak, uccie-
JoBaHuA pacnpocrpadeHHoctd CIIA, koropele CBA-
3aHBl C HETPAHCJIUPYEMBIMH IIOBTOPAMH U TOYEU-
HBIMH MyTallsIMU, OOBIYHO He MPOBOJSATCSA BO BCEM
Mupe — 9TO Kacaercd, HanpuMmep, CIIA10, CI1A14 u
CLIA28. B pesysipraTe JaHHBIE O peaJIbHOH pacrpo-
CTpaHEHHOCTH (POPM HACJIEZCTBEHHBIX MO3KEUKOBBIX
aTaKCUH SBJIAIOTCS HEIIOJTHBIMU U TPeOYIOT TaTbHEN-
1ero yrouneHusi. Kpome Toro, B IpoOBOIMMBIX HCCIIE-
JIOBaHMSIX aBTOPHI OTMEYAIOT, YTO TE€HETHYECKUH

son with other forms of hereditary ataxias, while
the number of studies on other forms of ataxias is
very limited. Thus, prevalence studies of SCAs
that are associated with untranslated repeats and
point mutations are not usually carried out world-
wide — this concerns, for example, SCA10, SCA14
and SCA28. As a result, data on the true preva-
lence of forms of inherited cerebellar ataxias are
incomplete and require further clarification. In
addition, in ongoing studies, the authors note that
a genetic defect was not identified in a large per-
centage of patients (30-48%) included in the
study. It is likely that hereditary cerebellar ataxias
have great genetic heterogeneity and there is a
number of causative genes that has yet to be iden-
tified.

Thus, the prevalence rates of various forms of
hereditary cerebellar ataxias worldwide is currently
impossible to adequately estimate. This work
aimed to identify the most common forms of hered-
itary cerebellar ataxias across the world, to note
the epidemiological features of different regions
and countries, to show modern approaches to the
diagnosis and classification of inherited cerebellar
ataxias. This is necessary and will be used to per-
form our own research aimed at identifying the
forms, clinical and genetic characteristics, geo-
graphical and ethnic variability of these ataxias,
which will allow to develop a list and to form a
registry of patients with hereditary cerebellar atax-
iasin the Siberian Federal District. The latter seems
to be the most significant, since an improvement in
the quality of medical care for this group of patients
can only be achieved by developing a registry for
hereditary cerebellar ataxias. This will radically
increase the significance of the epidemiological
data for healthcare system in relation to the deve-
lopment and evaluation of the effectiveness of care
for patients with hereditary cerebellar ataxias.
Obtaining objective information about care for
patients with hereditary cerebellar ataxias is of
interest not so much to the departments of medical
universities and research institutes which are cur-
rently undertaking this laborious work on their
own, without adequate personnel and material
support, but to the ministry of health of the regions,
which should set forward the initiative to develop
and conduct a full-scale program to create a regis-
try of hereditary cerebellar ataxias in a specific
region and its funding.
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nedexT He ObUT HIEeHTH(UIIPOBAH y OOJIBIIIOTO ITPO-
IeHTa manueHToB (30—48 %), BOIIEAIINX B UCCIEI0-
BaHHE. BeposATHO, UTO HACJIEICTBEHHbBIE MO3KEUKO-
BbI€ aTAKCHH UMEIOT OOJIBIIYI0 TeHETHYECKYTO TeTEPO-
TEeHHOCTh M CYIIECTBYET Psifi Kay3aTHUBHBIX T'€HOB,
KOTOPBIE eIlle TOJIBKO MPEJCTOUT UIEHTU(DUIIPOBATS.

Takum 06pazom, IMOKa3aTeH PACIPOCTPAHEHHO-
CTH Pa3JIUYHBIX (POPM HACJIEICTBEHHBIX MO3KEUKO-
BBIX aTaKCHMH B MHpPE B HACTOSIIEE BpPeMs HEBO3-
MOKHO aJIEKBaTHO OIIeHUTh. JlaHHas1 paboTa mpecie-
JIoBajia 11eJib BBIZIEJTUTh HanboJiee YacTo BCTpevae-
MbIe B MUpe (GOPMbI HACJIEZICTBEHHBIX MO3KEUKOBBIX
aTaKCUM, OTMETHUTD SIIUAEMHUOJIOTTUECKHE 0COOEHHO-
CTH Pa3HbIX PETMOHOB U CTPaH, MOKa3aTh COBPEMEH-
HbIe TOJXOAbl K JUATHOCTHKE U KJIacCu(pUKaIUuU
HAaCJIEICTBEHHBIX MO37K€UYKOBBIX aTaKCHUI. 9TO HE00-
XOZHUMO U OyZIET UCII0JIH30BAHO JIJIsI IPOBEIEHUS COD-
CTBEHHOT'O HCCJIE/IOBAHMUS, HAIPABJIEHHOTO Ha BbHISB-
seHue ¢GOPM HACJIEJCTBEHHBIX AaTaKCUH W UX
KJIMHUKO-TEHETHYECKNX OCOOEHHOCTel, reorpadu-
YEeCKOU U STHUYECKOU N3MEHUYUBOCTH, UTO IIO3BOJIUT
€O371aTh peecTp 1 chOPMHUPOBATH PETUCTP MAITUEHTOB
C HACJIEJCTBEHHBIMH MO3’KE€UKOBBIMM aTaKCUAMU B
Cubupckom denepanbHoM okpyre. [locnenHee mpes-
cTaBJisieTcss HauboJiee CyIeCTBEHHBIM, TaK KaK ITOBbI-
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