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Management of LSDs

• Multidisciplinary supportive care
–No treatments currently available negate 

the need for a team of experienced 
specialists

• Treatments aimed at underlying  defects
–Enzyme replacement therapy (ERT)
–Haematopoietic stem cell therapy (HSCT)
–Substrate reduction therapy



Cross correction of enzyme
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Disease modifying treatments

ERT
• Gaucher disease (x2)
• Fabry (x2)
• MPS I - 2003
• MPS II - 2007
• MPSIVA - 2014
• MPS VI - 2007
• Pompe
• LAL deficiency
• LINCL (CLN2)
• MPSVII

HSCT
MPSI - Hurler phenotype

Mannosidosis
MPSII – for CNS disease if very 
early

Small molecules:
Fabry
Gaucher
NPC
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Does a normal urine GAG mean
substrate is reduced to normal?



Example from MPSVI

• 14 year old boy presents with back pain from age 3

• 182 cm tall

• x rays show mild degenerative changes, not diagnostic

• Total uGAG within normal range, 2D showed spot of 
dermatan sulphate

• Y210C homozygous



Potential mechanisms for antibody mediated 
effects on therapeutic proteins

Wang (2008), Nat Biotechnol



CRIM-negative status predicts poorer clinical outcome

Kishnani (2010)



IgG antibody response to ERT is common across lysosomal storage disorders



Almost all patients develop high titre antibodies to ERT

Saif (2012) Haematologica
;97(9):1320-1328



Uptake inhibitory antibodies correlate with a poorer reduction in biomarkers

Langereis (2014), Mol Genet Metab



Uptake inhibition correlates with presence and severity of sleep disordered breathing

Pal (2015), Orphanet J Rare Dis



Biomarkers in LSDs

• Gaucher: Chito, ACE, PARK
• Fabry: urine Gb3, plasma lyso Gb3
• Pompe: urine hex4
• Mannosidosis: mannose
• MPS: urine GAGs:

• Total
• 2D electrophoresis
• DS/CS ratios
• Direct GAG measures (mostly MS/MS)



Biomarkers in LSDs

• What is the purpose? 
• Screening tests to aid diagnosis
• Phenotyping
• Clinical trials (PD)
• Monitoring treatment – why?

• Ensure compliance?
• Guiding dosing/treatment decisions? 
• Detection of antibodies?



Biomarkers in LSDs

• Do we make treatment decisions based on 
biomarkers? 

• If not then why not? 
• How can we do better?

• More sensitive and specific tests
• Predictive value
• Clinical relevance of the change in biomarker
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Conclusions

• There are many treatments for LSDs now with many 
more to come

• The CNS will be a major target organ
• Development of biomarkers and understanding their 

clinical relevance will become a critical part of this
• Laboratory/clinical collaboration essential to this 

venture, and numbers of patients/ samples required 
mandates multi-centre working
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