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- Avrupa: <5/10.000 kisiyi etkileyen

- ABD : <200.000’den kisiyi etkileyen

Bati toplumlarinda: Sikhgi <1500/2000 kiside 1 ise
NADIR!
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Dogumsal metabolik hastaliklar

* Protein, karbonhidrat ve yag

asitlerininin sentezi ya da
yikimi ile ilgili olaylar sonucu

gelisir.

* Akraba evliligi sikliginin fazla
oldugu tlkelerde sorun!
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Dogumsal metabolik hastaliklar

\

* Bircok sistemi etkilemesi
nedeniyle farkh kliniklere
basvuru!

* Hematolojik bulgular sik:

* anemi, trombositopeni,
notropeni, splenomegali, LAP,
kemik bulgulari, kanama,
tromboz...
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Tablo 1. Depo hastaliklarnimin siniflamasi

Lizozomal depo hastahklan

Sfingolipid metabolizma hastaliklan

Mukopolisakkandozlar (MPS)

Gaucher, Niemann-Pick, Fabry, GM1 ve GM2 Ganglicsidozis,
Krabbe, Metakromatik Wkodistrofi, Farber

MPS tip 1 (Hurler's), 2 (Hunter's), 3 (Sanfilippo’s), 4
(Morquic's), 6, 7 (Maroteaus-Lamy), | cell (Mukolipidoz tip 2)

Glikojen depo hastalklan

Glikojen depo hastalidn tip 1 A/B
Glikojen depo hastalid tip 2
Glikojen depo hastalid tip 3

Glikojen depo hastald tip 4

Glikojen depo hastalid tip 5
Glikojen depo hastali tip 6

Glikojen depo hastalid tip 9




Lizozomal depo hastaliklari

_‘

# Lizozomal fonksiyon Lysosome
bozukluklari

+ Sistemik organlar ve
ndrolojik bulgular

* Cogu tek bir lizozomal
hidrolaz enziminin eksikligi
sonucu
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Gaucher Hastaligr

‘\

+ Kalitsal bir metabolizma hastaligl
* En sik gorulen lizozomal depo hastaligl
* Otozomal ¢ekinik gecisli

# Glukoserebrosidaz (beta glukositoz) aktivitesinde
eksiklik



Gaucher Hastaligr

\

« |lk defa 1882 yilinda Philippe C. E. Gaucher tarafindan
tanimlanmis

* 32 ys kadin masif HSM, anormal histiositler
* Malinite saniimis

« Tarihsel dnemi: enzimi tanimlanip tedavide ilk
kullanilan lizozomal depo hastaligi




Incidence & inheritance of Gaucher disease

Both parents must carry the faulty gene fo have an
affected childd, and men and women are offected equally

Autosomal recessive
1.40,000 _ & 5
"1 ' Camier

father

people worldwide

But type 1is more common in
le of Ashkenazi Jewish

entage: 1in 855 people




Patofizyoloji

\

* Glukoserebrosidaz enzim eksikligi

* Bulgular enzimin ana substrati glukoserebrosid veya
diger ismi glukozilseramidin htcrelerin lizozomlarinda
depolanmasi sonucu (ana metabolit)

* Bu substrat hiicre zarlarinda yaygin olarak bulunur...



Patofizyoloji

\

« Lokositler hizl metabolik hizlari olmalari yaninda
yikilamayan maddeleri fagosite ederler

* Depo hastaliklarinda periferik 16kositler ve kemik iligi
monosit /makrofajlari siklikla etkilenir

* Lipid yUkli makrofajlarin farkl organlarda birikmesi
patofizyolojide 6nemli!



Gaucher Hastalig

Makrofajlar

v

, Karaciger
Anemi
Trombositopeni J Hepatomegali
Splenomegali };‘
Kemik \ }w [,r[/ Akciger
Kemik iligi

Pulmoner hipertansiyon/

Iskelet patolojileri infiltrasyon

«—————————

Sonuc: Oliim ve hayat kalitesinde bozulma

Source: Beutler and Grabowski, The Metabolic and Molecular Bases of Inherited Disease 2001 7



Patofizyoloj

Ancak makrofajlardaki patolojik lipid biri
dalak dokusunda bliyimedeki etkisi %2

* Kalan blyime inflamasyon ve hiperplastik hiicre yanit

Cox TM. Inherit Metab Dis. 2001;24 Suppl 2:106.

* GD patofizyolojik mekanizmalar halen tam olarak acikhiga
kavusmadi!

* Gaucher hiicreleri ve cevredeki makrofajlar katepsin gibi
lizozomal proteazlari normalin Gizerinde eksprese ederler ve
inflamatuar mediyatérlerde artis vardir (IL6, IL6, IL10 ve
kemotaktik faktorler )



GAUCHER HASTALIGI-TIPLERDE

KLINIK
\

+ Baslangic yasl, klinik bulgular ve norolojik hastalik olup
olmamasina ve ne hizdailerledigine goére 3 gruba
ayriimis

* Tip 1: eriskin ya da kronik tip, ndrolojik bulgu yok
« Tip 2: infantil tip, akut hizli seyreder, hayatin ilk 1 yilinda
ndrolojik bulgular, 2 yasindan dnce kaybedilir

* Tip 3 : juvenil tip, cocukluk caginda norolojik bulgular,
yavas seyir



About 95%
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GAUCHER HASTALIGI-KLINIK 1
Farkl klinik bh

* Hematolojik bulgular ilk basvuru nedeni olabilir

# Trombositopeni, anemi, splenomegali (%85), nadiren
|6kopeni

* En sik ilk basvuru hematoloji kliniklerine

* Anemi ve trombositopeni multifaktoryel splenomegali
ile orantili degil



GAUCHER HASTALIGI-KLINIK 2
+ Farkli Klinik bulgular!‘\

* Hematolojik bulgularla birlikte kemik bulgulari!

* Osteoporoz, patolojik kirik, osteonekroz, avaskuler
nekroz, kemik agrilari

+ Kemik agrilari orak hicreli anemi benzer olabilir



Tam gruplarda en sik klinik bulgular

Splenomegali %85
Hepatomegali %63
Trombositopeni %68
Anemi %34
Kanama SIk
(Yiizde bildirilmemis)

Osteopeni %55
Kemik agrisi %33
Patolojik kiriklar %7

Kemik krizi %7

Blylme geriligi %36

The Gaucher Registry: Demographics and disease characteristics
of 1698 patients with Gaucher disease. Arch Intern Med 2000;
160:2835.



Norolojik Bulgular

* Okulomotor apraksi
* Supranukleer oftalmopleji
* Horizantal ilk bulgu
+ Ekstrapiramidal bulgular
* Miyoklonik veya jeneralize n6betler
+ Serebellar ataksi
* Gelisme geriligi

* QOpistotonus
* Hipertonisite, rijidite
* Yutma guclagu



Tip 1 de farkl
\

* Her yasta ortaya cikabilir
* Farklr organlarda hastalik ciddiyeti farkh olabilir

* Norolojik bulgu yok! ancak tip 1°de Parkinson daha sik,
periferik néropati daha fazla

* Tip 1 malinite suphesi splenektomi veya splenik ruptur
sonrasi tani

# Tip 1 malinite sikligr artmis hematolojik (I6semi,
lenfoma, MM) ve solid tiimorler



Tip 2 de farkl

‘\

+ Ilerleyici nérolojik bulgular

* Tip 2

* Gelisme geriligi
* Nonimmun hidrops
* Konjenital iktiyoz

# Strabismus (tip 2 and 3)

* Tip 2 ve 3 viseral bulgular var ancak kemik bulgulari
nadir



Tip 3 de farkl
\

* Tip 3

+ Hafif kognitif problemler daha sonra gelisme
geriligine ilerler

+ llerleyici demans, ataksi, ve miyoklonus (tip 3a, nadir)

« Korneal opasite (tip 3C, nadir)

« Kardiovaskdiler kalsifikasyon, hidrosefali (tip 3C, nadir)

# Tip 3 L444P homozigotlarda gibbus deformitesi!(tip
3b)



*

*

\
OR

Glukoserebrosidaz genindeki
mutasyon

Kromozom 1g21

Human Gene Mutation Database

200 den fazla mutasyon tanimlanmis



https://www.uptodate.com/external-redirect.do?target_url=http://www.hgmd.cf.ac.uk/ac/index.php&TOPIC_ID=2918
https://www.uptodate.com/external-redirect.do?target_url=http://www.hgmd.cf.ac.uk/ac/index.php&TOPIC_ID=2918
https://www.uptodate.com/external-redirect.do?target_url=http://www.hgmd.cf.ac.uk/ac/index.php&TOPIC_ID=2918
https://www.uptodate.com/external-redirect.do?target_url=http://www.hgmd.cf.ac.uk/ac/index.php&TOPIC_ID=2918

\
# En stk ¢.1226A>G alel (N370S mutasyonu) : %53
# missense mutasyonu (rezidi enzim akitivitesi)

* Askenazi Yahudilerinde sik
* Tip 1
« Hafif hastalik

# C.1448T>C alel (L444P mutasyonu) %18:
+ Kuzey isvec 6zellikle
« Norolojik bulgularla birlikte agir fenotip (tip 2 ve 3)
* Hangisi tip 2 hangisi 3 e ilerleyecek?



\

* €.84dupG alel (84GG mutasyonu): %7

# null mutasyon (protein sentezi yok)

* Kompound heterozigot sadece, homozigotluk prenatal
olimle sonuclanir.

# Tip 1 hastalk

+ Kompound heterozigot (6r, 84GG/IVS2+1) subakut
hastalik seyri: ilerleyici akciger tutulumu ve 2. dekatta
Alim



Fenotipik Cesitlilik!
\

* Gen mutasyonlart ile tek basina a¢iklanamayan
belirgin fenotipik farkliliklar mevcut...

+* Prenatal letal Asemptomatik...
p

« Bulgular farkli yaslarda, farkli agirlikta

* Genetik modifiye edici polimorfizmler

Characterization of variants in the glucosylceramide synthase gene and their
association with type 1 Gaucher disease severity. AUAIfonso P, et al. Hum
Mutat. 2013 Oct;34(10):1396-403.
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HIKAYE/FIZIK BAKI

Aile oykusu
* Genel durum, duygusal ve
psikolojik durum

+ Kilo, boy, bas cevresi persentilleri

* Cilt bulgulari; petesi, solukluk,
pigmentasyon degisiklikleri

# GOz muayenesi pinguekula (iris
yaninda sklerada kahverengi
doku: nonspesifik ancak
eriskinlerde sik

< .
.
~ -.’7 "
A

PINGUECULA -->




HIKAYE/FIZIK BAKI

T = Gaucher Disease Type 2

Hannah. She is 7-1/2 months old, and she is recently
diagnosed with type 2 Gaucher's Disease .

* Strabismus ve ektraokular
hareket bozukluklarr acisindan
g0z muayenesi

+ HSM takibi

* YUruyuas, kas gucd, kemik
hassasiyeti, eklem hareketleri




HIKAYE/FIZIK BAKI

* Puberte
* Gelisme geriligi

Isr Med Assoc J. 2000 Feb;2(2):158-63.
Delayed growth and puberty in patients with Gaucher disease type 1: natural history and
effect of splenectomy and/or enzyme replacement therapy.


https://www.ncbi.nlm.nih.gov/pubmed/10804944
https://www.ncbi.nlm.nih.gov/pubmed/10804944
https://www.ncbi.nlm.nih.gov/pubmed/10804944
https://www.ncbi.nlm.nih.gov/pubmed/10804944
https://www.ncbi.nlm.nih.gov/pubmed/10804944
https://www.ncbi.nlm.nih.gov/pubmed/10804944
https://www.ncbi.nlm.nih.gov/pubmed/10804944

HIKAYE/FIZIK BAKI

Lateral spine radiograph of acutely angled kyphosis
(gibbus deformity) in a patient with type 3 Gaucher

|

# Kifoz ve skolioz i
* Gibus: kifoz bir alt tipi,
keskin acili
6 14 19 27
2 e
i -
il T

Patient 14



GAUCHER HASTALIGI-TANI

Gaucher cells on bone marrow aspirate

KiA: Lipid yiikli makrofajlarin gésterilmesi ana bulgu
(Gaucher hiicresi)

Courtesy of David S Rosenthal, MD énd Wittiarm tltiv}ofoney, MD,

UploDate



goruldigi hastaliklar

* KML

MM

* Hodgkin hastaligl

* ALL

*



http://ashimagebank.hematologylibrary.org/content/vol2002/issue0923/images/large/B4346293_42F4_49FF_95DF_520577F55BA9.jpeg
http://ashimagebank.hematologylibrary.org/content/vol2002/issue1015/images/large/609C324E_5908_46CC_8492_8BE8AC019850.jpeg
http://ashimagebank.hematologylibrary.org/content/vol2003/issue0416/images/large/B74779BA_0422_492F_AB45_55B87EFF4E9F.jpeg

Gaucher Cells or Pseudo-Gaucher Cells:

That’s the Question
Gaucher Hiicreleri ya da Pseudo-Gaucher Hiicreleri:
Iste Soru Bu

Deniz Géren Sahinl, Hava Usldiidar Tekel, Mustafa Karagiillel, Neslihan Andic!, Eren Giindiiz!, Serap Isiksoy?,
Olga Meltem Akayl

1E kisehir Osmangazi University Faculty of Medicine, Department of Hematology. Eskischir, Turkey
IE:hischir Osmangazi University Faculty of Medicine, Department of Pathology, Eskisehir, Turkey

A Case with Gaucher-Like Cells

ol of Tiraje CELKAN, Hilmi APAK, Lebriz YUKSEL, Gokmen ERCAN, Tudba ERENER,

® HematOlOgy bukiife DIREN, Alp OZKAN, Yjldiz CAMCIOBLU, nci YILDIZ

-

Department of Pediatrics, Cemrahpapa Medical School, University of Ystanbul, fstanbul, TURKEY

ABSTRACT
Gaucher-like cells (GLC) are sometimes indistinguishable from real Gaucher cells. GLC can be de-
tected in vanous diseases. We present a 4.5 year old boy with massive cenvical lympadenopathy and an
intraabdominal mass mimicking lymphoma. Many GLC were seen in the fine needle aspiration matenal
of an enlarged lymph node. Ziehl-Meelsen stain of the aspirate revealed many acid-fast bactena in the
GLC. Fine needle aspiration might provide valuable information in the evaluation of enlarged lymph no-
des.

Key Words: Gaucher-like cells, Lymph node aspirate, Tuberculosis.
Turk J Haematol 2001;18(4):261-283.

Received: 02.03.2001 Accepted: 1904 2009

2.2016



GAUCHER HASTALIGI-LAB
\

Anemi

Trombositopeni

Karaciger enzimlerinde artis

Serum ACE artisi: diger lipid depo hst artar
Asit fosfataz aktivitesinde artis
Hiperferritinemi

Poli- ve monoklonal gamopati sikliginda artis (eslik
eden miyelom ac¢isinda dikkat!)

* X % *x X X X



GAUCHER HASTALIGI-RADYOLOJi

Erlenmeyer flask deformity

—

*+ Klasik radyolojik bulgu:

* Erlenmeyer flask
deformitesi:

* Femur distalinde
kortikal incelme ve
konkavligin kaybolmasi

* Erlenmayer veya beher
sisesi

This 36-year-old gentleman has Gaucher's disease and the
shape of his femur mimics the appearance of an Erlenmeyer
flask.

Copyright © Jeanne Chow, MD.

L ,.J D lopate






Diger radyolojik kemik bulgular
\

« Kirik ve litik lezyonlar %15 ve % 8 percent
* Geri donusumsutz kemik lezyonlari
* €.1226A>GC homozigotlarda %17,

* €.1226A>G kompound heterozigot tip 1’lerde %26

+ %40 hastada MRI da Ki tutulumu

* Kemik enfarklari ve osteonekroz MRI da %25
* DEXA’da osteopeni %42



GAUCHER HASTALIGI-TANI
\

# Glukoserebrosidaz (asid B glukosidaz) aktivitesinin kanda
6lcim (I6kositlerde, cilt fibroblastlarinda)

* Hiperferritinemi, poliklonal gamopati

+ KIA: Glukolipid yiikli makrofajlarin gésterilmesi ana bulgu
(Gaucher hiicresi)-yalanci Gaucher hiicreleri

+* Genetik



GAUCHER HASTALIGI-TANI
\

# Glukoserebrosidaz (asid B glukosidaz) aktivitesinin
kanda 6lctimi (I6kositlerde, cilt fibroblastlarinda)

« Farkli I6kositlerde dizey degisebilir: monosit, lenfosit,
granulosit azalarak

« Genellikle tip 1 hastalarda rezidii enzim diizeyi var (%10-

15)
* Ancak tip ayrimi dlizeye gdre yapmak zor

* Tastyiclar tanimada yetersiz
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GAUCHER HASTALIGI-TANI
\

Genetik:

* Taniyr kesinlestirmek: ancak kisith sayida mutasyon calisilabiliyor
Taniyi ekarte ettirmez

* Taslyicl ve asemptomatik aile bireylerin tanisinda faydal

* Genotip-fenotip iliskisi:
* €.1226A.G homozigot mutasyonu %675 ndrolojik bulgu yok, %25-
35 asemptomatik.

# €.1342G>C alel (D409H mutasyonu) kardiovaskiiler ve korneal
tutulumla iliskili: tip 3¢ GD



GAUCHER HASTALIGI-

PRENATAL TANI
\

* Koryosentez veya amniosentez enzim duzeyi bakilarak

* DNA mutasyonu biliniyorsa genetik tani mimkun
* Pre-implantasyon genetik tanida faydal

* Prenatal tani konulan hastalarda hastalik ciddiyetini
belirlemek zor: genotip fenotip iliskisi birebir degil!, ancak
yon gdsterebilir



‘\

LOosemi
Lenfoma
RA

Diger depo hastaliklari: 8r. Niemann Pick : daha agir
karaciger ve ndrolojik bulgular

Metabolik kemik hastaliklari: rikets, Paget hastalig
Orak htcreli anemi



Assess the presence of the following: [inclisding search for Gaucher call
+ Erlenmeyer fask delormity (if RX available)
¢ Strabiemus andfor ecuomoior apraxia

« Growth decelerafion or retardasion

+ Increased riin bewels

¢ Increased TRAP levels

Signs of metabokz of YES L
infeciuos diseases?
el
e
NO
Erzyme AT} Bomne marrow YES

< S
done?
YES
(G:unh:r dhmz)

. A proposed algorithm for early diagnosis of GD in the pediatric age group.

16



+ Enzim yerine koyma (replasm
rekombinan

*

*

*

*

*

~—

(Alglucerase: insan kaynakli ilk {iriin, piyasadan kalkti)
imiglucerase (Cerezyme ®, Genzyme, Sanofi)
Velaglucerase alfa

Taliglucerase-

Avrupa’da

Semptomatik hastalarda-pahal

Tip 1 hastalarda, tip 3 viseral bulgu olan secilmis

Tip 2 klinik gidisati durdurmuyor




Summary of European consensus guidelines for treatment
treatment of neuronopathic Gaucher disease

ERT with imiglucerase

Indications:

Patients with chronic neuronopathic (type 3) GD™.

Siblings of patients with chronic neuronopathic GD who are proven to have
GD.

Patients with the following high-risk genotypes:
n L444P/L444P (c.1448T=C homozygote)
s D409H/D409H (c.1342G>C homozygote)
n LA444P/DA09H (c.1448T=C/c.1342G>C heterozygote)

Onset of severe systemic GD at =2 years of age.

Dose:

60 units/kg every two weeks?, initiated as soon as possible after diagnosis
or identification.

Duration:

Treatment with 60 units/kg every two weeks should be continued until the
patient attains adulthood and clearly has mild GD and stable neurologic
involvement. At this point a dose reduction (to as low as 30 units/kg every
two weeks) may be considered.

Splenectomy:

Total splenectomy should be avoided if at all possible. Partial, rather than
total, splenectomy should be considered if splenectomy is reguired in an
emergency situation.




+ Substrat azalm
i

*

*

*

*

Bazi tip 1 eriskin hastalaricin
Glukoserebrosiz yapimini azaltarak

Miglustat: ERT alamayan eriskin hastalar icin
Eliglustat




+ Splenektomi: \
~ali—

* ERT sonrasi ihtiyac azaldi
* Hayati tehdit edici kanamaya neden olan trombositopeni

+ Tekrarlayan splenik enfarktlara bagh ciddi, diizelmeyen
karmn agrisi

+ IVC sendromu

* ERT alamayan hastalar

+ Splenektomi yapilanlarda kemik bulgularinda
kotulesme?

* Malinite, portal HT, enfeksiyon ve pulmoner HT riski
artar



\

* Norolojik bulgulari hentiz ortaya ¢cikmamis neuronopatik
hastalarda

+ Gen tedavisi

+ Gelecekte...



Therapeutic goals in the treatment of Gaucher disease

Manifestation

Goals

Anemia

Hgb <12 g/dL in males =12 years

Hab <11 g/dL in females =12 years

Hab <10.5 g/dL in children 2 to 12 years

Hagb <9.5 g/dL in children & months to 2 years
Hab <10.1 g/dL in children <& months

Increase Hgb within 12 to 24 months:
» To =11 g/dL for children and females =12 years
m To =12 g/dL for males =12 years
» Eliminate dependency on blood transfusions
» Reduce fatigue, dyspnea, angina
= Maintain improved Hab values achieved after the first 12 to 24 months of

» Platelet count <60,000
Risk for suragical or obstetrical bleeding:
= Platelet count <30,000/microL

Hepatomegaly

therapy
Thrombocytopenia
Moderate: All patients:
m Platelet count between 60,000 and 120,000/microL » [ncrease platelet count in the first 12 months of treatment to prevent
Severe:

surgical, obstetrical, and spontaneous bleeding
Patients with splenectomy:
» Mormalization of platelet count by one yvear of treatment
Patients with intact spleen:
s Moderate thrombocytopenia:
+ Increase the platelet count by 1.5- to 2-fold in first year; approach low
normal level by second year
» Severe thrombocytopenia:
+ Increase the platelet count by 1.5-fold during the first year and
continue to increase slightly during the second through fifth years;

double platelet count by second year; complete normalization is not
expected

+« Avoid splenectomy

+ Maintain stable platelet counts to eliminate risks of bleeding after a
maximal response has been achieved

Moderate:

m Liver mass »1.25 times the normal 2.5 percent of total body weight in
ka (assessed by quantitative imaging, preferably MRI)
Severe:

= Liver mass >2.5 times normal volume

Reduce and maintain the liver volume to 1 to 1.5 times normal volume

Reduce liver volume by 20 to 30 percent within the first two years of treatment
and by 30 to 40 percent by the third to fifth year




Splenomegaly

Splenic mass =the normal 0.2 percent of total body weight in kg
Moderate:

s =5 and =15 times normal volume
Severe:

» =15 times normal volume (assessed by guantitative imaging,
preferably MRI)

Skeletal pathology

Reduce and maintain spleen volume to =2 to times normal
Reduce the spleen volume by 30 to 50 percent within the first year and to 50
to 60 percent by the second to fifth years

Alleviate symptoms due to splenomegaly (abdominal distension, early satiety,
new splenic infarction)

Focal disease:
» Lytic and sclerotic lesions associated with infarction, thrombosis, and
inflammatory processes that can progress to osteonecrosis
Local disease:
» Remodeling defects of the long bones and long bone deformities
Generalized osteopenia and osteoporosis

Growth

All patients:
= Retain skeletal function by preventing the onset of new skeletal
complications
» Lessen or eliminate bone pain within first or second year
= Prevent bone crises or decrease frequency
= Prevent osteonecrosis and subchondral joint collapse
s Improve bone mineral density
In children:
» Attain normal or ideal peak skeletal mass
» Increase cortical and trabecular BMD by second year
In adults:
» Increase trabecular BMD by three to five yvears

Pulmonary involvement

Mormalize growth such that child achieves a normal height according to
population and family history by the third year of treatment

Achieve normal onset of puberty

Functional health and well being

Reverse hepatopulmonary syndrome and dependency on oxygen
Ameliorate pulmonary hypertension (ERT plus other therapies)

Improve functional status and quality of life

Improve or restore physical function for carrying out normal daily activities and
fulfilling functional roles

Improve scores from baseline of validated quality-of-life instruments within the
second or third year, depending upon disease burden

Hgb: hemoaglobin; MRI: magnetic resonance imaging; BMD: bone mineral density; ERT: enzyme-replacement therapy.

Data from:

1. Pastores GM, Weinreh NI, Aerts H, et al. Therapeutic goals in the treatment of Gaucher disease. Semin Hematol 2004, 41:4.
2. Baldellou A, Andria G, Campbell PE, et al. Paediatric non-neurcnopathic Gaucher disease: recommendations for treatment and menitoring. Eur ] Pediatr 2004, 163:57,




\

Resources for information on Gaucher disease

Children’'s Gaucher Research Fund

www.childrensgaucher.org

Gaucher’'s Association

www.gaucher.org.uk/

National Gaucher Foundation

www.gaucherdisease.org

International Gaucher Disease Associations

www.gaucher.org.uk/flinks/associations around the world







