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Therapeutic approaches in lysosomal storage disorders. 
Fernandez-Pereira C et al. Biomolecules. 2021 Dec; 11(12): 1775.



WOLMAN DISEASE

▪ Lysosomal Storage Disorder due to lysosomal

acid lipase deficiency

▪ Most severe form of LAL-D (early onset and

rapid progression)

▪ Failure to thrive, vomiting, diarrhoea, and

hepatosplenomegaly

▪ Without treatment, infants do not survive

beyond 6 months of age

▪ Sebelipase alfa (Kanuma®) binds to the

mannose 6-phosphate receptor and the

macrophage mannose receptor and is

internalized into the lysosome, catalysing the

hydrolysis of cholesteryl and triglyceride esters



KANUMA ® 
CLINICAL 
TRIALS

WOLMAN DISEASE
VITAL (n=9)

WOLMAN DISEASE
CL08 (n=10)

Kanuma® 1-3 mg/kg weekly

Kaplan-Meier estimates of 
survival being 67% (to 12 

months) and 56% (to 4 years)

Kanuma® 1-5 mg/kg weekly

Faster dose scalation

More severe patients

Kaplan-Meier estimates of 
survival being 90% (to 12 

months) and 80% (to 3 years)

HYPOTHESIS:   Sickest patients may benefit from more frequent dosing
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NEURONOPATHIC MUCOPOLYSACCHARIDOSIS



FDA meeting “Developing biomarkers to 

support accelerated approval in rare diseases”

• Feb 2024 discuss failure of most trials/programs in neuronopathic MPS

• Leading experts and FDA agree heparan sulphate is a reasonable surrogate endpoint

• In animal models CSF HS levels correlate with: 

• - brain tissue HS 

• - pathological and clinical outcomes

• FDA accelerated approval pathway will provide patients access to life-saving therapies



A need for new assays have emerged

• CSF heparan sulfate (normal ranges according to age) and CSF 
enzyme activity

• Equivalence of the different assays

• Interpretation of CSF HS levels:

- cumulative exposure 

- % reduction 

- % normalisation





Metachromatic

leukodystrophy

Consensus guidelines for the monitoring and management of metachromatic leukodystrophy in the United States. Adang A. et al. Cytotherapy. 2024 Jul;26(7):739-748.



Libmeldy

• First LSD gene therapy approval

• Funded despite the price tag

• Highly effective but for minority of patients

• Only in the pre/oligo-symptomatic scenario

Caption



Libmeldy

• 19 newly diagnosed children referred to Manchester

• Referred from a variety of sources

• Usually within days of diagnosis

• All urgently assessed by MDT 

• Virtually or in person

• Often with local team involved

• 4 suitable and eligible for libmeldy - treated

• 15 therefore not eligible for any disease modifying therapy



Libmeldy

NBS should be developed in paralell to clinical trials

Pre-pilot study design

Phase 1

Assay Validation

Phase 2

Pre-Pilot study

Outcome +

Recommendations

• Adapt sulphatide and ARSA 
assays (Gelb) to Waters Xevo-
TQS 

• Validate assay performance to 
ISO15189

• Reference ranges for normal, 
MLD, siblings and ARSA pseudo-
def 

• Determine screen cutoff levels 
for the pre-pilot

• Run up to 5000 random de-
identified baby bloodspots, 
MLD and siblings using the 2-
tier test algorithm

• Were cutoff levels effective 
• detecting the MLD samples as 

true positives?
• were there any false 

positives? 

• Can screening results predict 
MLD phenotype? 

• Recommend a screening test 
algorithm and screening cutoff 
levels for future pilot studies

• Publication



Libmeldy

Sulphatide

Screen +ve?

Yes

ARSA analysis

Screen +ve?

Yes

Ref Enzymes Duplex
Both Ref Enzymes 

normal

High risk of MLD

Refer baby

Both Ref Enzymes 
low

Poor sample quality

MLD Screen incomplete

Repeat NBS sample

GLB1 normal

SGSH low

High risk of MLD, MSD likely

Refer baby
No

Screen –ve for MLDNo

Screen –ve for MLD

If ARSA Gene sequencing 
can be incorporated in 
future MLD Screening 

algorithm the experimental 
duplex test will be less 

important

- Toward newborn screening of metachromatic leukodystrophy: results from analysis of over 27,000 newborn dried blood spots. X Hong, et al. Genet Med. 2021 Mar;23(3):555-561.- Improving newborn 
screening test performance for metachromatic leukodystrophy: Recommendation from a pre-pilot study that identified a late-infantile case for treatment. Wu HY et al. Mol Genet Metab. 2024;142(1):108349



A serendipitous finding…

NBS study ID C16:0-S
(nmol/L)

ARSA 
(umol/h)

ARSA % of Envir 
control mean

ARSA gene sequencing finding

A200 150 0.042 4%
Homozygous c.465+1G>A,  pathogenic 

c.854+82G>A (VUS) Homozygous
5 Benign variants

• 10 month old when genetics were available

• Decision to de-identify baby for follow up supported by NHSE and authorised by MFT Trust

• Attended first clinic at 11 Month

- healthy, clinical examination normal  

- ARSA enzyme and genetic tests confirmed the MLD diagnosis 

- qualify for Gene therapy 

- 2nd child in the family – first born unaffected



ASMD



Olipudase alfa
• Highly effective for peripheral aspects of the disease

• Low doses at the start due to ceramide release

• Good biomarkers for monitoring:

– Oxysterols

– Lysosphingomyelin

– PPCS

Olipudase alfa enzyme replacement therapy for acid sphingomyelinase deficiency (ASMD): sustained improvements in clinical outcomes after 6.5 years of treatment in adults. 
Lachmann R. et al. Orphanet J Rare Dis. 2023; 18: 94.



Genomic newborn screening

“All screening programmes do harm, some 

do good as well and of these some do 

more good than harm at reasonable cost”

Muir Gray, 2008



Genomic newborn screening 



Genomic newborn screening



Genomic newborn screening



Genomic newborn screening

Main conclusions

▪ 2nd tier test for diseases in which the biochemical diagnosis is feasible

▪ Reduce false positives

▪ Prognostication

▪ 1st tier test for disorders in which no biochemical test is possible

At this point GNBS must act as an adjunct to traditional biochemical
NBS, rather than as a replacement



Genomic Sequencing as a First-Tier Screening Test and Outcomes of Newborn Screening. Cheng M, et al. JAMA Netw Open. 2023; 6(9): e2331162.
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