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Gaucher Disease
• Lysosomal storage disorder
• Autosomal recessive inheritance
• Mutation usually in 1q21 GBA1
• Low enzyme activity leads to buildup of glucocerebroside in
monocyte/macrophage system
• Variable features
• Age on onset
• Progression and severity
• Organ(s) involved
NORD Rare Disease Database: Gaucher Disease. 2019. https://rarediseases.org/rare-diseases/gaucher-disease/

Gaucher Disease
• Type 1: Non-neuronopathic
• Prevalence approx. 1 in 40,000 (1 in 800 among Ashkenazi Jews)
• Onset and severity varies

• Type 2: Acute neuronopathic
• Prevalence approx. 1 in 100,000
• Onset in early childhood. Death < 2 years

• Type 3: Chronic neuronopathic
• Prevalence approx. 1 in 100,000
• Onset in early childhood

NORD Rare Disease Database: Gaucher Disease. 2019. https://rarediseases.org/rare-diseases/gaucher-disease/

Gaucher Disease
• GL-1 and Lyso-GL1 accumulates in Gaucher disease
• Triggers lipid responses and chronic inflammation
• At risk for various malignancies and other ailments

• Common symptoms are
•
•
•
•
•

Bone pain/crises, osteopenia
Hepatomegaly
Splenomegaly
Anemia
Thrombocytopenia

• Treatments are available
• Enzyme replacement therapy
• Substrate reduction therapy
• Orthopedic interventions
NORD Rare Disease Database: Gaucher Disease. 2019. https://rarediseases.org/rare-diseases/gaucher-disease/

WORLDSymposium
• Annual conference focused on lysosomal storage disorders
• Fabry disease, Gaucher disease, MPSs, etc

• 4 day event every February
• Day 1 & 2 – Basic research
• Day 2 & 3 – Translational research
• Day 3 & 4 – Clinical research

• 446 poster presentation
• 84 oral presentations

Gaucher Disease Comorbidities: Parkinson’s Disease
• Strong association between GD and
PD
• GBA1 gene mutation accounts for
approximately 10% of Parkinson’s disease
• New treatments in clinical trials: ambroxol,
venglustat
• Early detection is more likely to be
associated with successful treatment.
• Gaucher disease carriers tested to find
prodromal patterns that may predict
Parkinson’s disease
• These may appear 15-20 years prior to overt
manifestations of PD
• Model still in development but study
observed that 25% of Gaucher patients in
the study (N=82) had at least one relative
with Parkinson’s disease

Becker-Cohen et al. Mol Gen Metab. 2020; 129: S28.

Gaucher Disease: Comorbidities
Cardiovascular Problems
• ABSTRACT: Eid K et al; Giza, Egypt
• Examined natural history records of patients with D409H/D409H mutations
(N=35) from the International Collaborative Gaucher Group Gaucher Registry
• Of the 35 patients, 7 had cardiac procedures performed
Procedure

N

Aortic valve replacement
Coronary artery bypass
Graft and mitral valve replacement

7
2
4

• 10 patients suffered early death (mean = 19 years). Cause of death was
cardiac related in 8 of the patients
• Earlier cardiac monitoring recommended for this homozygous patient
population
Eid K et al. Mol Gen Metab. 2020; 108: S52. Pictures: Suwannarat P, et al. Blood Cells Mol Dis. 2007 Nov-Dec;39(3):348-52. Kurolap A, et al.Mol Genet Metab. 2019
Jun;127(2):138-146.

Gaucher Disease: Comorbidities
Scoliosis in Type 3
• ABSTRACT: Ryan E et al; Bethesda, MD
• Cohort of 35 person with Gaucher disease type 3 followed longitudinally at National
Institutes of Health (NIH) from 1989 to 2019
• Results
• Scoliosis present in 70% of patients (24/35)
• 7% of patients required surgical correction
• Authors also noted that several patients began ERT before the age of 2 years and later developed
severe scoliosis that required surgical correction
• No information as yet as a role for SRT as no studies in children have yet been initiated.

Ryan E et al. Mol Gen Metab. 2020; 129: S140.

Gaucher Disease: Biomarkers
• Glucosylsphingosine (lyso-Gb1)
• Dried blood spots
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• Concentration linked to disease severity
• Concentrations linked to treatment
• Role of ERT dose not resolved although
higher dose appeared to increase response

Dámore et al. Mol Gen Metab. 2020; 129: S45. Cozma et al. Mol Gen Metab. 2020; 129: S43. Revel-Vilk et al. Mol Gen Metab. 2020; 129: S135.

Gaucher Disease: Treatment
• Eliglustat; Final data from Phase 3 ENGAGE study
• ABSTRACT: Mistry et al; New Haven, CT
• > 4.5 year data (N=39)
Parameter
Spleen volume (MN-multiples of normal)
Liver volume (MN)
Plaletet count (x109/L)
Hemoglobin (g/dL)
Spine T-scores

Baseline

Final

17.2 + 6.4
1.5 + 0.3
69.6 + 18.5
12.0 + 2.0
-1.1 + 0.8 (n=12)

5.75 + 2.2
1.1 + 0.2
122.6 + 34.1
13.35 + 1.9
-0.68 + 0.9 (n=10)

• 100% maintained normal/improved organ volumes, 100% improved platelet and biomarker
levels, 90% maintained or attained non-anemic Hg levels
• 559 total adverse events, none led to discontinuation

Mistry et al. Mol Gen Metab. 2020; 129: S110.

Gaucher Disease:
Optimizing Treatment
• Numerous treatments available
and in development
• ERTs, SRTs, pharmacological
chaperones, gene modification

• Team approach to care essential
for both clinical trials and routine
care
• Role of the specialty nurse in
switching therapies
• Education about contraindications,
adverse events, metabolizers,
compliance

Forshaw-Hulme et al. Mol Gen Metab. 2020; 129: S158.

Gaucher Disease: Easing burden of ERT
• Velaglucerase-alfa; 10-minute infusion; 60 U/kg/q2 weeks in previously untreated patients
• Step-wise reduction in infusion rate (60 units/kg per 60 min to 30 min to 20 min to 10 min every 2 weeks)

• Results
• 15 patients: median age 40 (10-71) years
• Study time points of 6 months, 9 months, and 12 months were reached by 9, 7, and 3 patients
• 10 minute infusions were well tolerated with no severe adverse events
• Clinical improvements was reported at the 6 month time point in all 9 patients
• Median platelet increase was 40.4%
• Median lyso-GB1 decrease was 60.8%

Becker-Cohen et al. Mol Gen Metab. 2020; 129: S28.

Gaucher Disease: Treatment
• Ambroxol; Cough suppressant, mucolytic agent
(used worldwide except in the United States)
• Pharmacologic chaperone for glucocerebrosidase
with positive effects in a small number of GD3
patients in Japan
• Possible treatment for Gaucher disease and GBArelated Parkinson’s disease
• 51 patient [30 Gaucher type 1 (4 with PD), 16 with
type 3; 1 with type 2; 2 with GBA-related PD)
• Ambroxol taken for median of 6 months (1 – 60
months); median dose 300 mg/day (range 75 –
1000)
• Results
• No serious AEs reported. 8 discontinued
• Gaucher type 3: 5 patients reported improved
neurological symptoms (Narita et al)
• Gaucher type 1: 3 patients improved
symptom; 4 patients showed improved lab
results
Zimran et al. Mol Gen Metab. 2020; 129: S167.

Venglustat SRT in combination with imiglucerase ERT in adult patients with GD3

Schiffmann et al. Mol Gen Metab. 2020; 129: S144.

Lentiviral HSC gene correction therapy: Fabry Disease

Volck et al. Mol Gen Metab. 2020; 129: S156

AAV9 viral vector CNS gene therapy by intracisternal injection
in non-human primate model

Brandes A, et al. Mol Gen Metab. 2020; 129: S34

Summary
• Gaucher disease is one of more than 50 lysosomal storage diseases
• Requires a multidisciplinary and interpersonal team of healthcare
professionals to care for a person with Gaucher disease
• Comorbidities common. Leading to new treatments? (e.g., ambroxol,
venglustat for PD)
• Current treatments are generally effective but there are still unmet
medical needs
• Socioeconomic issues of neonatal screening, cost-effective treatments
and worldwide dissemination of diagnostic and therapeutic advances
need to be addressed

