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Issue Section: Editorials

The renal and cardiac complications of the inherited lysosomal storage disease Fabry
disease are key contributors to the morbidity and mortality associated with the
disorder [1]. It has been shown that chronic kidney disease (CKD) progression is
faster in Fabry patients with more advanced kidney disease [2]. Clinical trials and
registry data have shown that patients initiating enzyme replacement therapy (ERT)
[either agalsidase alpha at 0.2 mg/kg or agalsidase beta at 1.0 mg/kg every other week
(EOW)] at a younger age benefit the most from ERT and have more favourable long-
term renal outcomes [3—5]. Additional treatment with non-specific therapies such
as angiotensin-converting enzyme inhibitor (ACEi) or angiotensin II receptor
blocker (ARB), as needed for the control of proteinuria and high blood pressure, may
be beneficial in stabilizing kidney function or slowing its decline [5, 6] in Fabry
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The Changing Landscape of Fabry Disease

Einar Svarstad’” and Hans Peter Marti'”

CJASN 15: 569-576, 2p20. doi: https://doi.org/10.2215/CJN.09480819

Introduction

Fabry disease is a rare X-linked lysosomal storage
disorder due to mutations in the GLA gene causing
complete or partial deficiency of the enzyme
a-galactosidase A (a-Gal A), and subsequent slow
accumulation of mainly globotriaocylceramide (Gb3
or GL3) and its deacylated derivative globotriaosyl-
sphingosine (lyso-GL3, also called Lyso-Cb3) in
several cell types and body fluids. Early and often
asymptomatic cellular damage typically precedes
various degrees of organ affection and late organ
failure. Clinical symptoms are highly variable and

ana Ll ~¥ B 2 B  Za 4 S oy | | i a2

Historically, the disease has been hampered by
diagnostic delays and subsequent delays of therapeu-
tic intervention until irreversible organ damage pre-
vails. Hence, the median age at diagnosis was 24 years
in males and 31 years in females in a survey of >2200
patients, and the median time between onset of
symptoms (usually neurologic pain and gastrointes-
tinal dysfunction) and diagnosis was about 11 years in
both sexes (14). The rationale for the increasing focus
on early therapy has been clearly demonstrated by
several reports highlighting the serious prognostic
effect of diagnostic and therapeutic delays (15,16).
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dMNpn 6onesHn ®abpum nopaxkeHne noyek, Hapsay C NoparkeHuem cepaua,
BHOCMT  OCHOBHOM  BKJag4 B 3aboneBaemoCTb UM CMEPTHOCTD,
aCCOUNNPOBAHHbLIE C 3TOW NAaTONOrMen

Ortiz A, Oliveira JP, Waldek S et al. Nephropathy in males and females with Fabry disease: cross-sectional description of patients before treatment
with enzyme replacement therapy. Nephrol Dial Transplant 2008; 23:1600-1607

JBcneactene CcHMMKEHHOM aKTUMBHOCTWM  arajaktosupasbl A npoucxogut
HakonieHue roboTtpuasuiuepammaa (Gb-3) B pa3nnyHbIX K/1eTKax Novyek — B
nogoumTax, KneTKax Me3aHrMs, MHTEePCTUUMANbHbIX KAeTKaX, B  KJeTKax
SHAOTENNA W TNAaAKOMbILWEYHbIX KAeTKax COCydoB, a TaKKe B K/eTKax
MPOKCUMa/bHbIX U ANCTaNbHbIX KaHanbUeB U netam leHne

Tendel C, Bostad L, Hirth A et al. Renal biopsy findings in children and adolescents with Fabry disease and minimal albuminuria. Am J Kidney Dis
2008; 51:767-776

Tendel C, Kanai T, Larsen K et al. Foot process effacement is an early marker of nephropathy in young classic Fabry patients without albuminuria.
Nephron 2015; 129:16-21

Najafian B, Svarstad E, Bostad L et al. Progressive podocyte injury and globotriaosylceramide (GL-3) accumulation in young patients with Fabry
disease. Kidney Int 2011; 79:663—670
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O CKP u BblparkeHHOCTb aNbbYMUHYPUKU/NPOTENHYPUN ABAAIOTCA BaXKHbIMW, U MPUTOM He-MHBa3MBHbIMM

MapKepamu TAXKECTU N NporpeccmpoBaHmnsa HedbponaTtumn npu bonesHn ®abpu (a Tak¥Ke MU MapKepamn OTBeTa
Ha Tepanuio)

L BmecTte c Tem, TonbKo 6MONCUA NOYKN AaeT PaHHIO MHGOPMALMIO O NMOPaXKEHUU NOYEK, B TOM Yncie Uy
NauMeHToB C HopmasibHON CKD 1 oTcyTcTBMEM a/ibbDyMUHYPUM

(d Buoncma noykm nossonaet OUeEHNTb CTENEHb W NAaTTEPH aAKKYMYIAUUN Gb-3 B MOYKAX, TAKMKE KaAK "
BbiPpaKEHHOCTb HECI'IGLI,VI(I)I/NECKI/IX I/I3M€H€HIAI71, U UX O6paTI/IMOCTb 217 H€O6paTI/IMOCTb

O Mictonornyeckoe nccnengoBaHmMe nMNO3BONAET TaKXKe ONnpeaenutb Haubonee BaXKHblE naTtonornyeckume
npoueccbl, TakKMe KaK pacnaacCrtbiBaHMe MmMasJsblX OTPOCTKOB MnoaoumntoB - paHHUE TNMPU3HAKA Hed>ponava|,
BO3HUKaouWwee eue 40 Pa3BUTUA KIIMHNYECKNX I'IpOFIB}'IEHI/II\/JI

L Bce 310 Heobxoammo ana Bbibopa TepaneBTUYECKOM CTpaTernu, AanbHelwero HabnwoaeHua, ocobeHHo Yy
NaLMeHTOoB rPynmn BbICOKOro pUCKa

L) Buoncua noykn pekomeHAyeTca He TOAbKO ANA NOATBEPMAEHWA AMarHo3a Mpu HEeTUNUUHOM CUMMTOMATUKE
6onesHn Pabpu, HO M NauMeHTam C HenpeaBuaeHHbIMWU U3MEHEHUSMWU B TeyeHUM 3aboneBaHUA U NpU

NOAO03PEHUN Ha Hasindime ConyTCTBYIOWMX 3a001EBaAHUN C NOPAKEHMEM NOYEK

Tondel C, Bostad L, Hirth A et al. Renal biopsy findings in children and adolescents with Fabry disease and minimal albuminuria. Am J Kidney Dis 2008; 51:767-776
Tondel C, Kanai T, Larsen K et al. Foot process effacement is an early marker of nephropathy in young classic Fabry patients without albuminuria. Nephron 2015; 129:16-21

Najafian B, Svarstad E, Bostad L et al. Progressive podocyte injury and globotriaosylceramide (GL-3) accumulation in young patients with Fabry disease. Kidney Int 2011,
79:663-670

Einar Svarstad, and Hans Peter Marti. The Changing Landscape of Fabry Disease CJASN 2020;15:569-576
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Mopdonormuyeckme NnpusHaKM NOpParKeHUA NoyYeKk
npu 6onesHu ®abpu

*  BaKyonu B K/ieTKax BUCLEPASIbHOro anuTenus,
napueTanbHOro anuUTeNnA, Me3aHrus,
IHOOTENNANIbHbIX K/IETKAX, K/IETKaxX r1aaAKomn
MYCKYNaTypbl COCYA0B U B KNETKax
ANCTa/IbHbIX KaHaNbLieB

* CyreHue n Tpombo3 apTepuit U apTepuUon

* QuaroBasa aTpoduA KaHaNbLEB U
MHTEPCTULMANbHbIN GnbPO3

* PasBuTtre GoKaNbHOro CErMeHTapHOro u
rnobanbHOro rMomMepynocKIeposa

1: BAKy0/IM3aLMA KNETOK KaHaNbLEB C KPYNHbIMM arperatamm NeHUCTbIX KETOK

2: knybouek, yBENNYEHHbIM B Pa3Mepax 3a CHET CErMEeHTapHOM BaKy0n3aLMnN KNETOK BUCLLEPAIbHOTO 3nuTena
3: BaKyO/IM3NPOBAHHbIE KNETKU, OKPaCKa MaCiAaHbIM KPaCHbIM

4: nNacTUHYaTble 3N1eKTPOHHO-MN0THbIE MUENNHO-NOAO0OHbIe TenbLa

Kidney nontumor inherited glomerulardiseases Fabry disease. Sangle N., 2019
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TMMNEPOPUNBTPALLUA
Ha paHHux ctaguax 6onesHn pabpmn moxket HabntoaaTbcs KnyboykoBasa runepdunbTpaLms, nogobHan Ton, 4To
HabntoaaeTcsa npu gnabetnyeckom HepdonaTmm

A. Sessa, M. Meroni, G. Battini, et al. Renal involvement in Anderson-Fabry disease
J Nephrol, 16 (2003), pp. 310-313

PCKD ma/muH/1.73m2 Bce B3pocibie Letu
Hopma 9 (25,7%) 6 3
MnepdunbTpaums 15 (42,9%) 6 9
<90 11 (31,4%) 10 1
Bcero 35 (100%) 22 13

The Scientific World Journal Volume 2018, https://doi.org/10.1155/2018/6515613 Major Organic
Involvement in Women with Fabry Disease in Argentina

O HeratusHasa koppenaums mexkay pCK® u  Bo3pactom, npoTeuMHypuen, U CepaedyHO-COCYAUCTbIMMU
nposBaeHnAMmm bonesHn ®abpu

(J 3™ paHHble yKa3blBaloT Ha TO, YTo runepduaLTPauUmMsa y naumeHTos ¢ 6onesHbio Pabpu ckopee Bcero
accoumMmpoBaHa C «npeactagMen» 3aboneBaHWA, U CBUAETENbCTBYIOT B BO3MOMHbIX  MEepCneKkTUBax

NPMMeHeHNs HeEPPONPOTEKTUBHOM Tepannun y NaumMeHToB C PaHHUMK cTaanamm boneznu Pabpu
Nephron. 2019;141(1):10-17. doi: 10.1159/0004934689. Epub 2018 Nov 22.
Glomerular Hyperfiltration: An Early Marker of Nephropathy in Fabry Disease


https://doi.org/10.1155/2018/6515613
https://www.ncbi.nlm.nih.gov/pubmed/30466100

GLOMERULAR HYPERFILTRATION
IN FABRY DISEASE  we

O UccnheposaHme nposogunocb B 3 UEHTpax B
ApreHTuHe

O 15 nauMeHTOB BbIABAEHO MPU CKPUHUHIE B
e A e AMANU3HbIX LeHTpax

gobotnaosyiceramide (Gba) and #s motabdlifos. Two subilypes ha
“late-orant” phanotypes. Chiddron with classic pherotype manilest
disorderns. angiokersiomas, dyshidrosis and comea verticlista. Th
Wrrtythmias with progressive hypedrophic cansomiisgithy, and cer
willh dirdine mw ol Wtq. Yaesins e wm; o:mm m

Ll B pesynbrate o06cnegoBaHUs POACTBEHHUKOB
BblABNEHO 48 HOBbIX C/y4aeB Yy NaLUEHTOB

UD:'“ 2 H) Hﬂrl cTapuie 18 et

;l w-:ﬂvy ah}'n
progressive renal hu

0 Y 9 (6 eHWMH 1 3 my>KuMH) 13 48 npu pacyere
CK® no d¢opmyne CKD-EPI obHapyrkeHO

o i 1450 nosbiweHne pCKd > 25 ma/mun/1,73m2

U Mnepdunbrpaums  6blna accoummpoBaHa C
nopaxkeHnem UHC, nepudepunyeckon HC,
HapYyLWEeHUAMN pPUTMA CepAala, MNopParKeHnem
pPOroBuMUbl, HO He C_ MNPOTEMHYPUEN U
apTepmnanbHON rMNepTeH3nen




NMPOTEUHYPUA
U MpoTtenHypura — KNybo4KkoBan U KaHanbLeBana, MOXET MNOSBAATLCA Y)Ke B NOAPOCTKOBOM BO3PacTe, HO
Yalle BbIABAAETCA Y MONIOAbIX B3POC/bIX
O Mo gaHHbIM NccnenoBaHMA ecTecTBEHHOro TeyeHua bonesHn ®abpu, nposegeHHoro NIH
npoTenHypua (cytouHana skckpeuunsa benka >200 mr/cyTKun) BbiaBneHa y 66 n3 78 (85%) MY»KUMH C
nopaeHUem NoYeK, cpesHni Bo3pacT BbiaBAeHUa cocTtasun 34 roaa (ot 14 o 55 ner)

Branton MH, Schiffmann R, Sabnis SG, et al. Natural history of Fabry renal disease: influence of alpha-galactosidase A activity and genetic mutations on clinical course.
Medicine (Baltimore) 2002; 81:122.

U MpoTenHypua HepdoTnieckoro ypoBHA Habaoganacek peako (y 18%), n ToNIbKoO B YeTBEPTH C/ly4aeB
dopmunpoBasnca HedpPOTUYECKUIA CUHAPOM

O BmecTe c Tem, cpean NauMeHTOB C NPOrpeccupyoLler noyevyHo HeJOCTaTOYHOCTbIO NPOTEUHPYUS
HedpoTnyeckoro Habaroganaco B 80% cnyyaes

L Y B3pocabix Mmy»uuH ¢ bonesHbio Pabpn Hanbonee BbicOKaa NpoTenHypua (oTHoweHne
6enok/KpeaTuHUH mouun >1.5 r/r) bblna accounmpoBaHa ¢ 6osee 6bICTpbIM yxyaLleHnem GyHKLUM

no4yekx

O Y myXuunH ¢ npoTtenHypueit cebie 1 r/cyTkn CK® npoaonrkaet CHUXKaTbCA HECMOTPA Ha
nposegenmne ®3T. OAHAKO Y B3POCAbIX KEHWMH ¢ bone3Hbio Pabpu accoumaumsa NpoTeUHypum C
yxyaweHunem GyHKUUM NOYEK MEHEe OTYETAMNBASA

Wanner C, Oliveira JP, Ortiz A, et al. Prognostic indicators of renal disease progression in adults with Fabry disease: natural history data from the Fabry Registry. Clin J Am Soc
Nephrol 2010; 5:2220.
Warnock DG, Ortiz A, Mauer M, et al. Renal outcomes of agalsidase beta treatment for Fabry disease: role of proteinuria and timing of treatment initiation. Nephrol Dial

Transplant 2012; 27:1042.
Germain DP, Charrow J, Desnick RJ, et al. Ten-year outcome of enzyme replacement therapy with agalsidase beta in patients with Fabry disease. J Med Genet 2015; 52:353.



https://www.uptodate.com/contents/fabry-disease-kidney-manifestations/abstract/2
https://www.uptodate.com/contents/fabry-disease-kidney-manifestations/abstract/31
https://www.uptodate.com/contents/fabry-disease-kidney-manifestations/abstract/32
https://www.uptodate.com/contents/fabry-disease-kidney-manifestations/abstract/33

KAHA/IbUEBbLIE ANCOYHKLUNU

J Yawe Bcero nopaxaroTca AUCTasIbHbIE OTAE/b! KaHabLEeBs, YTO NpMBOAUT
K HApPYLEHMNO KOHUEHTPALMOHHOM CNOCOHOHOCTU NOYEK U NOSINYPUN

d Nonnypua n nonmamncmsa moryT 6biTb Hanbonee paHHUMMU
GYHKUMOHANBbHBIMM CUMMITOMAMM NOPAXKeHNA noyek npu 6onesHn dGabpu

1 OtnoxkeHune Gb3 B NpoKCMManbHbIX OTAeNax KaHa/ibLeB B peaKuUX cay4vanx
MOXeT NPUBOAUTb K Pa3BUTUIO CUHAPOMA PaHKOHU, CUMNTOMATUKA
KOTOPOTroO BKAOYAET NPOKCMMaANbHbIN pPeHaNbHbIN TYOYNAPHbIN aungo3

Meroni M, Sessa A, Battini G, et al. Kidney involvement in Anderson-Fabry disease. Contrib Nephrol 1997; 122:178.
Branton M, Schiffmann R, Kopp JB. Natural history and treatment of renal involvement in Fabry disease. J Am Soc Nephrol 2002: 13 Suppl 2:5139.
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NAPAMNE/IbBUKAJIbHbIE KACTbI

Nefrologia (English WYersion). 2016;36:310-2

JHannume napanenbBUKaibHbIX KUCT
npu bonesHm @abpmn MHOrOKPaTHO
OMWCaAHO B NTEPATYpPE, U
PACCMaTPMBAETCA KaK XapaKTepHan

YepTa 3TOlIoO 3aboneBaHnA

Ries M, Bettis KE, Choyke P et al. Parapelvic kidney

cysts: a distinguishing feature with high prevalence in

Fabry disease. Kidney Int 2004; 66:978—982

Glass RB, Astrin KH, Norton Kl et al. Fabry disease: renal
sonographic and magnetic resonance imaging findings in
affected males and carrier females with the classic and cardiac
variant phenotypes. ] Comput Assist Tomogr 2004; 28:158-168
Azancot MA, Vila J, Dominguez C et al. Multiple parapelvic
cysts in Fabry disease.Nefrologia 2016; 36:310-312 Sayer JA,
Haslam P,Brennan P. Parapelvic cysts leading to a diagnosis of
Fabry disease. Kidney Int 2008; 74:1366 Pisani A, Daniele A,
Di Domenico L et al. Late diagnosis of Fabry disease caused by
a denovo mutationin a patient with end stage renal disease.
BMC Res Notes 2015; 8:711

Pisani A, Riccio E, Cianciaruso B et al. Simultaneous
multicystic kidney and Anderson—Fabry disease: 2 separate
entities or same side of the coin. J Nephrol 2011; 24:806—

808



1 Knctbl noyek xapaKkTepHbl Ans paaa npuobpeTeHHbIX U HacneAcTBeHHbIX 3aboneBaHnit NoYeK, U 0bbl4HO

ABTAKOTCA NAPEHXNMMATO3HbIMUA
Amis ES. Cysts of the renal sinus. In: Pollack HM (ed). Clinical Urography: An Atlas and Textbook of Urological Imaging. Philadelphia, PA: WB Saunders,1990,1185-119

U NapanenbBuKanbHble KUCTbI, TpoucxoasaLlme n3 CTPYKTYp NOYEYHOro CUHyca, BePOATHO Pa3BMBatOTCA
Npu BoBAEYEHUN TNMDATUYECKMX COCYA0B PACMOOKEHHbIX B GUOBPO3HOM MU KUPOBOM TKaHN BMECTE C
HepBaMu U APYrUmMU COCYANCTbIMU CTPYKTYPaMU

- I'Ipe,u,nonaraeTCH, YTO OKRIHO3UNA I3TUX !'IVIM(I)aTM‘—IeCKVIX COCyAdoB BeEAET K UX ANnATauuu, HTo U

obycnosnneaeT 0b6pa3oBaHKE KUCT «in loco», HO NoYemy 3To NPOUCXOAMT, MOKa He ACHO
Grantham J. Cystic diseases of the kidney. In: Goldman L, Bennett JC (eds). Cecil Textbook of Medicine (21sted) Philadelphia, PA: WB Saunders, 2000, 628-630

(] BepoATHO, UMmeeTcA Kakoh-TO cneunduveckuin TPUITEPHbIM MexXaHU3M, MOCKO/IbKY HUKaKuMe apyrue
3aboneBaHunA noyek, Kpome 6one3Hn Pabpu, He accoUUMPOBAHBI C HAZIMYMEM CUHYCHbBIX KUCT

1 Bbino BbICKasaHO nNPeanosioKeHWe O BO3MOXHOW POIN  NIUKOCOUHTONAUNNAOB B MNaToreHese
obpasoBaHMa KUCT y awogen. OCHOBAaHUEM NOCAYKUAU 3KCNEPUMEHTANIbHbIE AaHHble Ha knockout
MOAENAX NONNKUCTO3HOM Bone3Hn NoYek n HebpOHOPTM3a Y MblleN. bblNo NOKa3aHO, YTO coaeprKaHme
ABYX rNUKochuHrononnaos - rmukosunuepamuaa (GlcCer) v ranrnnosuaa B NoYKax akCnepmMmMeHTabHbixX
XMBOTHbIX ObI10 3HAYUTENBHO MOBbILLIEHO

Keyl MJ, Bell RD, Parry WL. Summary of renal lymphatic studies. J Urol 1978;109:325

Chatterjee S, Shi WY, Wilson P et al. Role of lactosylceramide and MAP kinase in the proliferation of proximal tubular cells in human polycystic kidney disease. J Lipid
Res1996; 37:1334-1344

Deshmukh GD, Radin NS, Gattone VH Il et al. Abnormalities of glycosphingolipid, 7 sulfatide and ceramide in the polycystic (cpk/cpk) mouse. J Lipid Res 1994; 35:1611—
1618



[MapanenbBUKanbHble KUCTbl — XapaKTepHasa YepTta bonesHn ®abpwu
Pisoni A et al. NDT 2018 (2): 318-312
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FIGURE 1: Percentage of FD patients with kidney cysts by decade
and gender.




J MHoroueHTpoBoe uccnegoBaHMe MOKa3ano, YTo Npu pyTMHHOM Y3W napanenbBuMKanbHble KUCTbI
BbIABNAOTCA Y 29% naumeHToB c 6onesHbto Pabpu, n amwb y 1,1% naymeHToB C APYrUumum
3ab0n1eBaHNAMM NMOYEK TOTO e BO3PacTa U C TaKOM e GYHKUMEN NOoYeK

U Mpu BbinoNHEeHMU cneumnanbHOro Y3-uccnesoBaHUA 4acToTa BbiABAEHUA MNapanenbBMKa/bHbIX KUCT
npu 6one3Hn ®Pabpun pocruraer 43%

J 93Tn pes3ynbTaThl AalOT OCHOBAHWA MOMaratb, UYTO TMPW BbIABNEHUW MNapanenbBUKaNbHbIX KUCT Y
naunenTa ¢ XBIl HeyToyHeHHOW 3TMoNormm Hedponor AonKeH 3anogo3puTb bonesHb Pabpu, u
npeanpuHATL LeneHanpaBneHHOe KAMHMYeckoe n nabopartopHoe obcienoBaHme

U Heobxoanmo otmeTuTb, 4To Y3-UccnenoBaHMe, HanpasleHHOE Ha BbisiBeHUEe napane/ibBUKaabHbIX
KUCT TpebyeT TONbKO 3KCNEPTHOro YPOBHA CO CTOPOHbI cneumanncta Y3N- AmMarHOCTUKK, a BOBCE He
AOPOrnX U CNOXHbIX UHbIX MEeTO40B BU3Yyain3aLmm

O KauectBeHHoe Y3M nouek BnonHe nossonset anddepeHLMpoBaTh napanebBUKaibHbIe KUCTbl OT
rmapoHedpo3a, NOCKObKY KUCTbi HUKOrAa He cBA3aHbl Mexy cobon, 4Yto Yacto Habnogaetca mexay

rpynnamm vawedyek npu rmapoHedpose, a UX 3XO-NPO3PayHOCTb HE MPOC/EKMBAETCA BHU3 A0

MOYEeTOHYHNKA
Pisoni A et al. NDT 2018 (2): 318-312
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MPOrPECCUPOBAHUE XbIN

MoparkeHne noyek npu 6onesHn Pabpu (Bcneactsme otnoxkeHma Gb3 B KneTkax Bcex TUMNOB) XapaKTepusyeTcs
HEYK/IOHHbIM NPOrpeccMpoBaHMEM W BeAET, B OTCYTCTBME /IeYEHMUA, K Pa3BUTUIO TEPMUHANIbHON CTaauMM NOpPaKeHus

noyek (TXMH) yxke K 3-5 gecaTmneTmio KnsHu
Pisani A, Visciano B, Imbriaco M et al. The kidney’s in Fabry disease. Clin Genet 2014; 86:301-309

bblno nokasaHo, 4to npu 6onesHn Pabpu y NauueHToB C AaneKko 3auweglen craguen  MNoparkeHuA no4vek

nporpeccupoBaHmne XBIN npoucxoauT o4eHb BLICTPO

Schiffmann R, Warnock DG, Banikazemi M et al. Fabry disease: progression of nephropathy, and prevalence of cardiac and cerebrovascular events
before enzyme replacement therapy. Nephrol Dial Transplant 2009; 24:2102—- 2111

Mo aaHHbIM nccnegoBaHnAa HaumoHanbHbIx MHCTUTYTOB 3a0p0oBbA CLUA (NIH), BKAtouyaswero 105 my»4mH ¢
«KNaccuyecknm» BapnaHTom bonesHu ®abpu, y Bcex 60/bHbIX, A0XKMBLUMX A0 55 neT passunacb TXIMH

Branton MH, Schiffmann R, Sabnis SG, et al. Natural history of Fabry renal disease: influence of alpha-galactosidase A activity and genetic mutations on clinical

course. Medicine (Baltimore) 2002; 81:122.

g

g

NccnepoBaHme CeBepoamepuKkaHcKoro peructpa (bonee 2000 naymeHTos, cpegHuin Bo3pact 37-40 net) - 14% TXMH y
MYXUYUH 1 2% TXITH y ®eHWwmH, K 55 rogam 1o/16K0 32% He nonyvasLlnx 1e4eHue MyKUnH, 1 Tonsko 19% He
NONYYABLUMNX JIEYEHME HKEHLMH, UMeNn Brepsble BbiaBNeHHYto XbI1 2-5 craguun

Mo AaHHbIM oT4eTa noyeyHoro pernctpa CLLUA (USRDS) 3a 2017 roa B8 CLUA nonyyatoT ananmsHoe neyeHue 243

nauneHTa c bonesHbio d>a6pv1. ﬂpM 3T1oM b6onesHb <Da6p14 ABNAETCA I'IpMHMHOVI TXMH B 0,03% HOBbLIX CNy4vyaes B roj,
2019 USRDS Annual Data Report. Mehta A, Ricci R, Widmer U, et al. Fabry disease defined: Baseline clinical manifestations of 366 patients in the
Fabry Outcome Survey. Eur J Clin Invest 2004; 34(3):236—42.


https://www.uptodate.com/contents/fabry-disease-kidney-manifestations/abstract/2

Cepaue

HepBHaAa cucrtema

Koxa

Masa
Nlerkue

KT

JNIOP-opraHbl

JKCTpapeHasibHble NpoasneHnsa bonesHn ®abpum

KapanomuouuTbl, KNETKU NPOBOAALLENA CUCTEMBI,
3HAOTE/INA/IbHbIE N INaAKOMbILLIEYHbIE KNETKU cocyaoB, ¢ubpoumTsl
KNanaHoB

HenpoBacKkynapHble aHAOTENMANbLHbBIE KNeTKK, vasa vasorum,
HEMUPOHbI LEHTPANILHOM N NepUPEPUIECKON HEPBHOW CUCTEMBI,

CocyaucTble 3HAOTENNANbHDBIE KNEeTKU, pubpobnactsl, nepuHepuym,
NOTOBbIE esesbl, SNUTENI

onuTennanbHble KNeTkn porosuLbl U XpyCctasinka, cocyauctbie
9HAOTE/INA/IbHbIE KNETKA

dnuTennanbHble KNETKM AbIXaTe/IbHbIX ﬂyTEVI, cocyauctble
9HAOTE/NINA/IbHbIE U TNaAKOMbIWEYHbIE KNETKU

COCV,CI'MCTbIe IHAOTENNANIbHbIE U NEPUTENINANIbHBIE KNETKWN,
rnagKkomblilWeYHblE€ KAETKN, HEPBHbIE FAHINMUK TOHKOIO KUlleYHMKa,
Mmasnble HelpoHbI U KNETKN NEepUHEYMa

COCV,CI,VICTbIe SHOOTENNAIbHbIE U TNAaAKOMbIWEYHbIe K/EeTKU, KNeTKU
raHrnnes

MnepTtpoduueckan kapanommonatma, XCH, cTeHO3bl MK CyXKeHMe
3MNMKapAnanbHbIX COCYA0B, KOPOHAPHbIN Ba30CMNasm, CTEHOKapAMA, HApyLUEeHUA
pUTMa, TPOMBOTMYECKMEN TPOMBOIMBOINYECKME OCNOKHEHUSA

Miwemmnyeckmne NnoepeKaeHna u metabosinyeckmne

HapyleHua, Beayuive K GyHKUMOHA/IbHOMY pa3pbiBy HEMPOHHbIX CBA3EMH,
noTepe MUEeNNHOBLIX U He- MUEIMHOBBIX BOIOKOH, ULLEMMUYECKOM
MyNbTUOKANbHOM NeMKo3HUEDANONATUM, SKTA3MM KPYMHbIX COCYAOB,
akponapectesuu, 6011, MHCYAbLTbI, TPAH3UTOPHbIE ULIEMUYECKME aTaKu,
rMnornapos, Anapesn, BasoMoTOpHan HeCTabubHOCTb, FO/IOBOKPYKEHUA

PaclinpeHne Kanunnspos aNnaepmmnca U AePMbl, CyXKEHUE MESTKUX
COCY/ZI0B BOKPYT MOTOBbIX }KeNe3, aHIMOKEPATOMbI, CHUXKEHUNE
NOTOOTAENEHWA, HENEPEHOCUMOCTb Kapbl/xono0aa

AHrMonaHble NosocChl porosuLbl, BaCKysionatnAd KOHBHOHKUTBbI N PETUHDI,
OKKNHO3UA u,eHTpaanoﬁ aApTEPUN CETHATKU, YMEHDbLUEHNE CNE300TAENEHNA

CyKeHue apIxaTeNnbHbIX NyTeN, KANUANAPHbIN 610K

CymeHme MENKUX Me3eHTeEPUNaAIbHbIX COCYAOB, TOWHOTA, PBOTA

Cy)KeHure NN OKKIK3UA KOX/IeaPHbIX COCYA0B, ULLIEMMUYECKas CNyxoBas
HelponaTtua

Natalie Jansen Street, Michael S Yi, Laurie A Bailey,R J Hopkin. Comparison of health-related quality of life between heterozygous women with
Fabry disease, a healthy control population, and patients with other chronic disease. Genetics in Medicine (2006)
Robert J Hopkin, John Bissler and Gregory A Grabowski. Comparative evaluation of a- galactosidase A infusions for treatment of Fabry

disease. Genetics in Medicine (2003)

Christine M Eng, Dominique P Germain et al. Fabry disease: Guidelines for the evaluation and management of multi-organ system

involvement. Genetics in Medicine (2006)



CnekTp 3aboneBaHni c noparkeHnem nNouek, cepaua, KoXXu, LEeHTPaNIbHOU U
nepudepryeckom HepBHOU CUCTEMDI, OPraHOB 3peHua u cayxa, KT, nerkux, Tpebyrowmnx
AanddepeHUManbHOM AUArHOCTUKKN ¢ bonesHeo Pabpu:

O AHTdochonmnuaHbiii cMHAPOM
e [lepBnyHbin ADC
 CKBcA®PC

L CuctemHblt amuionaos
* AL amunounpos

1 BacKynuTbl
* AHUA-accounmnpoBaHHble
* KpuornobynmHemmueckum
* [emopparnyeckmi

3a AMarHO30M «XPOHUUYECKUM romepy/ioHedppuT», yCTaHOBAEHHbIM 6e3 Mmopdoiornyeckunis
BepmndpUKaLM, MOXKET CKpbiBaTbCA 6onesHb Pabpu



Heobxoanmo obcnenosath naumeHTa Ha 6onesHb ®abpu, ecnn y Hero
MMEET MECTO COYeTaHMe cheayrowmx ¢aktopos U CUMNTOMOB:

Co CTOpPOHbI NoOYeK

U YneHbl cembu Ha guanmse 8 Bo3pacre
Ao 55 ner

J Heob6bACHMMbIE NOpaXKeHUA NoYeK:
napanenbBUKa/IbHble KUCTbI,
NPOTENHYPUA, HapyLweHne GyHKLUMU
nouek

Bekri S, et al. Nephron Clin Pract. 2005;101:c33—8;
Desnick RJ, et al. Ann Intern Med. 003;138:338—346;
Gaspar P, et al. BMC Med Genet. 2010;11:19;

Germain DP. Orph J Rare Dis. 2010;5:30;

Ginsberg L. et al. Pract Neurol 2005;5:110-113;

Nakao S, et al. Kidney Int. 2003;64:801-807;

Porsch DB, et al. Ren Fail. 2008;30:825-830;

Terryn W, et al. Nephrol Dial Transplant. 2008;23:294-300;
Yousef Z, et al. Eur Heart J. 2013:34:802—-808;

Zarate YA and Hopkin RJ. Lancet. 2008;372:1427-1435

lNpouune

U Henponatus
Q) Mmnormnapos
U HenepeHocumocTb Xapbl/xonoaa

U HeobbACHUMbIE 3KeNya0UYHO-KULLEYHbIe
PACCTPOMUCTBA, MOXOXKNE Ha CUHAPOM
pa3aparKeHHOro KULWEeYHMKa

U HeobbsAcHMmas kapauomuonatma (ocobeHHo
rmnepTpoduma NeBOro XKenyaodka), apuTMmum,
KnanaHHble aHoOManuu

Ul BopoHKoBKaHaA peTuHonatua/nmomyTHeHne
POroBuLbl

O AH I'I/IOI-(epaTOMbI/Te}'IeaHI'I/I03KT33I/I “n




U Uenblo neyenns npu Hedponatum npu bonesHn ®abpu, B 3aBUCMMOCTM OT COCTOSAHUA
OTAENbHbIX MNAaUMEHTOB, SABAAETCA NpeAoTBPalleHne pPasBUTUA NPOTEUHYPUMN,
cTabunmsauua  anbbymuHypuu, WAW  npegoTBpalieHue  aunbo oTAaneHue
NPOrpeccupoBaHnA NPOTEUMHYPUU, CTabMAM3ALMA MOYEYHOU PYHKUUM U 3ameneHue
nporpeccupoBaHua XbI no TepmuHanbHoOM ctagmum

U Ctabunusauma GyHKUMM NOYeK AOCTUraeTca ecau y naumeHTta Hak/loH KPUBOM noTepu
CK® < 1-3 mn/muH/1.73m2/ron; notepa Ao 1 mn/mun/1.73m2/ron  cuutaeTtcs
HOPMaJIbHOM

U MporpeccupoBaHne nopaxeHns MNo4YeK NPoOUCXoaUT ecnn exeroaHaa notepa CKP
coctanaer > 3wma/muH/1.73M2, W nporpeccupoBaHuMe cymTaeTca ObICTpbIM - ecnu
CKOPOCTb ero coctasnaseT > 5ma/mnH/1.73m2

KDIGO clinical practice guideline for the evaluation and management of chronic kidney disease. Kidney Int 2013; Suppl3:1-150



U Bananume ®3T Ha CKD Becbma BapuabenbHO

O Y HeKoTopbIX NaUuMeHTOB TepaneBTUYECKOM Lie/In AOCTUYb HE YAaeTcs, MOCKONAbKY Y HUX K MOMEHTY
Hauyana P3T nmeeTca Aaneko 3ale/llee TKaHeBOE NoBpeXKaeHne

d Hanpumep, naumeHTbl € OAMHaKOBOM ucxoaHou crtaauen XBM u  04MHAKOBBLIM YPOBHEM
anbbyMUHYPUM MOTyT OTBeYaTb Ha onTMManbHyto ®3T no pasHOMY, B 3aBUCUMOCTM OT CTEMNEHMU
NOBPEXAEHUA MOYEYHOW TKaHM A0 Ha4vana NevyeHusn

Germain DP, Charrow J, Desnick RJ et al. Ten-year outcome of enzyme replacement therapy with agalsidase beta in patients with Fabry disease. ] Med
Genet 2015; 52:353-358

U No paHHbIM Hedpobuoncuii 6bino nokasaHo, yto P3T oKasbiBaeT 3ddeKT B 3AMMUHALMMU
Aeno3nTtoB Gb-3 M3 pPa3IMYHbIX KNETOK NOYEK, HO B 60/IbLUEN CTENEHM 3TO KacaeTcs MNOoAOoLUTOB

Thurberg BL, Rennke H, Colvin RB et al. Globotriaosylceramide accumulation in the Fabry kidney is cleared from multiple cell types after enzyme
replacement therapy. Kidney Int 2002; 62:1933-1946

(1 B HabntopaTenbHomM uccnenosaHum 66110 NokasaHo, YTo KanpeHce Gb-3 M3 nogounToB MOKET BbIThb

OOCTUIHYT Y MOACAbIX NaUNEHTOB, HO 3TO 3aBUCUT OT KyMy/siaTUBHOW Ao3bl ®3T
Tendel C, Bostad L, Larsen KK et al. Agalsidase benefits renal histology in young patients with Fabry disease. ] Am Soc Nephrol 2013; 24:137-148



HedponaTtusa ®abpwu, apdekt ©3T

Einar Svarstad, and Hans Peter Marti CJASN 2020;15:569-576

[1030-3aBUCUMbIN KanpeHc GL3 m3
NoAOUNTOB (KpacHble CTPEeNKN) y
ABYyX 6paTbeB C KNAaCCUYECKUM
BapuaHTom 6onesnn ®abpwu

®3T 6blna HavyaTa O4HOBPEMEHHO, B
Bo3pacte 13 u 15 net

buoncua noukun nepeg Hadanom O3T
(neBbiI cToNGEL, BEPXHAA U HUMKHASRA
CTPOKM — M1 LWNNA U CTapLUNMA
6paTba COOTBETCTBEHHO)

Hanee —yepes 3,7 n 13 net O3T

Y mnagwero 6parta (BepxHsaa cTpoKa)
nony4yaswero 60see MHTEHCUBHbIN
pexxum ®3T, noaoumTbl NONAHOCTBLIO
oymnctmamco ot GL3

Y cTtapuero 6paTta (HUKHAA CTPOKa),
NONYYMBLUETO MEHbLUYHO
KYMynATuUBHYy0 o3y 3T,
HakonseHne GL3 B nogoumTax
COXPaHANOCb NOYTU 6e3 U3MEHEHUN
[Skrunes et al.]



U Ba)kHbIM JOMNONHEHUEM ABNAIOTCA AaHHble, NoKa3biBatowme 4to ®3T B coYeTaHUM C
NHIIMBMPOBaHMEM PEHUH-AHTUOTEH3MH-a/1bAOCTEPOHOBOM CUCTEMDbI
npeaoTBpPallaeT NPOrpeccuBHOE CHUMKEHUE PYHKLUM NOYEK, MO KpanHen mepey
MO/10bIX MALUMEHTOB, Y KOTOPbIX HET 3HAYMMOW NPOTEUHYPUMN

1 311 pe3synbTathl NOKa3blBaOT, YTO PaHHEee Ha4yasio ievyeHua ¢ npumeHeHnem 3T u
6nokagbl PAAC npu 6one3Hn ®abpu nmeeT KPUTUYECKU BaXKHOE 3HaAYeHne

Madsen CV, Granqvist H, Petersen JH etal. Age related attrition of renal function in Fabrydisease
patients on enzyme replacementtreatment: Longterm observation in a nationwide, family-screened,
cohort based on CrEDTA clearance compared with a renal healthy population. Nephrol Dial Transplant 2019;

34:1525-1533



PekomeHgauunm no BegeHuio 6onesHn ®abpu c noparkeHnem noyekK y B3pocnabix

__ Jeecowewpanywn

AvarHo3s n
obcnepoBaHue
MoarteepaeHue MNoaTBepkaeHne anarHosa 6onesHn ®abpwm (aHaNN3 aKTUBHOCTU GEPMEHTA Y MYXKUYMH U BbISIBIEHUE MYTALMN Y KEHLUMH)
AuarHosa
CK® <90 mn/mun/1,73 m2 (XBIN 1-5 cTagnu)
MpoTenHypusa: anbbymunHypus >30 mr/cyT nav >30 mr/r anbbymuH/kpeaTuHuH; npotenHypus >300 mr/cyT nav >300 mr/r
6en0K/KpeaTuHUH
NckntoueHne gpyrmux 3a6oneBaHMi NOYeEK (8 TOM YMCIE U BbINIONHEHME BMONCUKM NOYKK ecau 3To TpebyeTcsa ANA UCKNOYEHME APpYron
naToNornn)
Buoncma noyku fMcTonornyeckne N3MeHeHnA MoryT NpeaLecTBoBaTh KINHUYECKUM NPOABIEHUAM, @ UX BbIABNEHME - CIYXKUTb NOKa3aHMeM B Havany
®3T, ocobeHHO y AeTel n MONOAbIX B3POC/bIX
Mo3BONAET UCKNOUYUTDL APYrne NPUUYNHbI NOPaXKeHUsa noyek (0cobeHHO Npu aTUNMYHOM TeYEHUM)
MoaTtBepa2aeT AMarHo3 1 N03BONAET YCTAaHOBUTb CTAANUIO MOBPEKAEHMA, MOXKET UCMONb30BATLCA ANA OUEHKN 3OPEKTMBHOCTM Tepanum
NepBOHa4YanbHaA OnpepeneHve CblIBOPOTOYHOTO KpeaTuHUHa u pacyeT CKD no dopmyne CKD-EPI
OLEHKa u
HabnwpeHmne

[na 6onee TouHoM oueHKN CKP (ecnm pCKD >60 mn/muH/1,73 m? ) — ncnonb3oBaHUE KAMPEHCa MOreKcona Uau U30ToMHble MeToapl (B
3aBMCMMOCTM OT AOCTYNHOCTH)

CrangapTtHada ouerka XBI
KonnyectBeHHas oueHKa afibbyMUHYPUN U NPOTENHYPUN

MocTpoeHne KpmMBon guHAMUKKN pCKD
S. Waldek, S. Feriozzi. BMC Nephrol. 2014; 15: 72.



https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4029839/

PekomeHaauum no BegeHuo 6onesHn Pabpu c nopakeHMem noyek y B3pocC/abix

__ Peowewgayw

JleyueHune
PepmeHT- Arancnpasza anbda nam 6erta B peKoOMeHayeMbIX A03aX
3aMecCTUTe/IbHaA
TepnuAa
Hauyano ®3T cpasy *Ke nocne yCTaHOBAEHUA ANATHO3a Y MALUMEHTOB C OTCYTCTBMEM pPe3nayaibHOM
aKTUBHOCTU UM C MUHUMaIbHOW pe3nayanbHON aKTUBHOCTbIO GepmenTa
Hauyano ®3T cpasy e nocne yCTaHOBAEHUA ANATHO3a Y MALMEHTOB C pe3nayanbHON aKTUBHOCTbIO
bepmeHTa, eC/IN Y HUX eCTb NPU3HAKU NOPAXKEHNA NOYEK
®3T He npuBeAET K CHUXKEHUIO NPOTEUHYpPUM (Y B3pOCabIX)
KoHTponb Ncnonb3osaHne MAMND u/vnu BPA B gononHeHue K ®3T
NPOTENHYPUM
TuTpoBaHMe A03bl 10 AOCTUNKEHMA NPoTenHypum <500 mr/cyT, paxke ecnm Al <130/180 mm pT.CT.
BharonpnaTHOE BO34ENCTBME HA NPOrpPecCMpoBaHNE BO3MOXKHO TONbKO Npu onTumanbHou aose ®3T
Apyrne snapbl Bce acnekTbi cTaHAapTHOroO BeaeHns 6onbHbIx ¢ XbI1 nprmeHnMbl K naumeHTam C NopaKeHnem rnoyvek
neyeHus npu 6one3nn ®abpu

S. Waldek, S. Feriozzi. BMC Nephrol. 2014; 15: 72.



https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4029839/

Kiununueckue pekomenaauuu no bosesnu @aopu :
IToxazaHus K HA3HAYECHUIO (PePMEHTO3aAMEeCTUTEIbHOU Tepanuu

* PexomennoBano npoenenne ®3T BCEM HAIHUEHTAM MY2KCKOI'O IIOJIA niocinie
Bepu(PUKaIMU TUarHO3a

* PexomengoBano JKREHIIIMHAM naunnats @3T npu HaIM4YUM CIIEYIOMINAX
KJIIMHUYECKUX MPOSBIICHUI 3a001€BaHus, CHIDKAIOIIUX KaueCTBO KU3HU W/WIIH, PU3HAKU
IIPOIrPECCUPYIOILIErO OPAKEHUsI OPraHOB-MUILICHEH:

v' Kpussl ®abpu u/uiau pe3ucTeHTHAst K CTAHJAPTHON TEpariK PEMUANBAPYIONIAS WIIH
XpOHHYECKasl HeBponaTHueckas 00Jib B KUCTAX M CTOTIAX U\WJIH

v’ Tlepcuctupyronias IpOTEMHYPUS U\UJIM CHUXKEHHUE CKOPOCTH KIIyOOUYKOBOM (DMIIETPALIAN
<80 mu/mun/1,73 M2 n\unu

v TlopaskeHue cepa u\iiIu

v’ HapymieHust MO3roBoro KpoBoooparienus n\UIM UIeMH4YeCKIe H3MEHEHHSI TOJIOBHOTO
MO3Ta

Kaumuecxne PeKOMCRILALLH

Bonesus ®adbpu

MKDb 10:E75.2

Foa yreepaaeins (vacrora nepecsorpa ;2019

L3S
URL

HPoOeCCnonaIh b e 200U
* ACCOUMALME MEDDIICKMX reseTnon - Cowos neanarpon Focckn

Oaobpeno Hayuno-npaknrsecknsm Coserom Munaapasa PO

depepanbHble KIMHUYECKME PEKOMEHAALMN NO ANATHOCTUKE U nedeHnto 6onesHn ®abpu M3 PO, Mocksa 2019 .




Kiununueckue pekomenaauuu no bosesnu @aopu :
IToxazaHus K HA3HAYCHUIO (PepMEHTO3aMEeCTUTEILHOU Tepanuu

* B Poccuiickon deaepanyu 3aperucTpupoOBaHo 2 mpernapara

nig O3T b — arasncupasa anp(a u araacugasa 0era "
* B HacTos1iee BpeMs UCCICIOBAaHUM, B KOTOPBIX ObLIN ObI
IIOJIy4EHBI YOSOUTEIBHEIE JOKA3ATEIbCTBA NPENMYIIeCTBA

(MM OTCYTCTBHMSA TAKOBbIX) IPUMMEHEHUS OHOI0 U3
(pepMeHTOB, HET. Arancuaasy ajbda BBOAIT BHYyTPUBECHHO B
no3e 0,2 MI/KT OJIMH pa3 B JIBE€ HEJICIH, arajicujiazy oera —

BHYTPUBEHHO B 7103¢ 1,0 MI/KI OJIMH pa3 B JiBE HEJECIIMH.

Bonesus ®adbpu

MKDb 10:E75.2

Foa yreepaaeins (vacrora nepecsorpa ;2019

L3S
URI

HPoOeCCnonaIh b e 200U
* ACCOUMALME MEDDIICKMX reseTnon - Cowos neanarpon Focckn

Oaobpeno Hayuuo-npaknciecknsm Coserom Munagpasa PO

YnomuHaHue MeXAyHapoAHbIX HEMATEHTOBAHHbIX HanmeHoBaHWN / TOProBbIX HanMeHOBaHWIN npenapaTtoB npueegeHo Ha AaHHOM cnavge
UCKMKOYNTENBHO B HAYy4HbIX LEenaAx M He HanpaBfieHO Ha npoaBuXxeHue, npueneyvyeHne BHUMaHUA UK akUueHTUpoBaHWE NpenmMyLlecTB
Kakoro-nmbo npenapara unm npomn3soguTensa. V|H¢)opmau,vm npeaHasHa4vYeHa UCKINYNTerbHO And MeanunHCKUX paGOTHVIKOB.

depepanbHble KIMHUYECKME PEKOMEHAALMN NO ANArHOCTUKE U nedeHunto 6oiesHn ©abpu M3 PO, Mockea 2019 r.



Y106b1 P3T 6blNa 3P PEKTMBHA M NOBIUANA HA KAYECTBO U
NPOAO/IKNTENbHOCTb ¥KMU3HU, OHA
NONKHa ObITb HA4YaTa CBOEBPEMEHHO, @ 3HAaYUT — AMarHO3 A0/1XKeH
6bITb NOCTaB/IEH KaK MOKHO
paHbLUIe

[Mpy HaAYUK NPOTEUHYPUU (OarKe YyMEepPEHHOM) He CTOUT
orpaHu4mMBaTbcA GopManbHbIM ANErHO3OM
«XPOHUYECKUN TNOMEPYNOHEPPUT



ANATHOCTUKA METOAOM DBS

MNPV NMOAO3PEHI HA BOJIE3SHb ®ABPU
MPOBOAUTCA ANATHOCTUKA
METOA0OM CYXOrIO NMATHA KPOBU -
bECII/IATHO!

AKTNBHOCTb KNC/IOMN A-ra1akKtosmnaasbi A

nan namepeHune yposHsa Lyso-GL3 B cyxux
naTtHax kposwu (Tect DBS)

= DBS - BbICOKOUYYBCTBUTENbHbIN U
BbICOKOCENEKTUBHbIN TECT

= DBS npocT B UCNoaHeHuun

[Mpn CHUXEHUN aKTUBHOCTU PpepMeHTa uam nosbiweHnn Lyso-GL3 agmnarHo3
NOATBEPXKAAETCA MONEKYNAPHO-reHeTUYeCKMM MeToA0M:
ornpegenerne myraumm reHa GLA

Kishnani PS, Steiner RD, BaliD, et al. Pompe disease diagnosis and management guideline. Genet Med 2006; 8:267-288



KAK OTINPABUTb OBPA3EL

HA AMATHOCTUNKY BOAE3HN PABPUe

01 Monyuutb DBS-6naHKu 115 B3ATHA CYyXUX NATEH - e
® KpOBU M BaaHKM MHPOPMUPOBAHHbIX COrnacnm oT >
COTPYAHMKa KOMMaHWu, MO3BOHMB Ha FrOpPAYYH NHUIO YTe)
02 B3saTb 06pa3uyb! kpoBu metogom DBS v S i
L]
[ J L

MHOOPMMPOBaAHHOE COornacue y nalmeHTa

03 MNMepepante DBS-61aHK N nHPopmmpoBaHHOe
* corsacuve Kypbepy, npesBapuTelbHO NO3BOHMB Ha
FOPAYYIO IMHIKIO ANS MOATBEPXKAEHNA agpeca

TenedoH ropsiuen ANHUU

8-800-100:24-94

PesynbTatbl nccnegoBaHum 6yayT BbicaaHbl yA0OHbIM Bam cnocobom
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