FREQUENTLY ASKED QUESTIONS

?

What potential beneﬁt does using enzyme replacement therapy (ERT) provide for patients
with neuronopathic acid sphingomyelinase deﬁciency (ASMD)?
Patients with neuronopathic ASMD most likely will have quite severe visceral disease. Although ERT is not going to treat
the neurological disease, it will help treat the visceral disease. The data suggest patients may experience a beneﬁt within
6 months of starting treatment. However, it is not quite straightforward, and clinicians must really evaluate how fast the
neurological disease is progressing when selecting treatment.
Speciﬁcally, clinicians must consider for these very sick babies, whether palliating their visceral disease is going to be
beneﬁcial in the long-term if they are likely to succumb to their neurological disease, or is this treatment going to end up
prolonging their life in a very disabled state?
In patients with ASMD type AB disease (who might be equivalent to the patients with type III Gaucher disease, for which
ERT is used to treat the visceral disease), there may be a role for using ERT to treat their visceral disease because these
patients typically have less severe and less progressive neurological disease.
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What ASMD testing algorithm is recommended for a newborn screening
(NBS) program?
The NBS programs that are in place today are pilot programs, including those for ASMD. There are a few programs in
some US states that already screen for ASMD on a regular basis. They are based on the quantiﬁed enzyme activity of acid
sphingomyelinase (ASM) in the dried blood spots (DBS).
Once enzyme activity is assessed, follow-up biochemical testing can quantify lipid biomarkers, such as lysosphingomyelin
and lysosphingomyelin-509. Genetic testing for the SMPD1 gene can follow. This is the usual order of tests.
When there is a genetic variant found that may be associated with ASMD, go back and check the ASM enzyme activity
and biomarkers. Presently, most NBS programs start with ASM enzyme activity, and if it is low, they evaluate biomarkers
and genetic testing.
There is also a growing trend to have NBS based on genetic testing, and there are some large gene panels that include
many treatable diseases. These gene panels can include hundreds of diseases, including ASMD. Then, if genetic variants
associated with ASMD are found, the clinician should conﬁrm the pathogenicity of these variants with biochemical
testing—especially the ASM enzyme activity. Biomarkers would also be helpful. There is no 1 answer, but this is the
situation today.
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Can the DBS ASM enzyme activity assays done in NBS be multiplex with other
assays that are on the US Recommended Uniform Screening Panel for NBS or would
a separate assay need to be done?
It is a separate assay that needs to be done, but it can be done on the same DBS. There are kits that allow for 6 enzyme
assays to be performed at the same time using the same DBS. Other kits can add even more enzymes. It is an additional
biochemical procedure, so this increases the cost of the testing. The good thing is that it does not require more material;
it is a process of adding more analysis to the same DBS.

For patients with ASMD type B with lung or liver manifestations, will biopsy
reveal lipid deposits?
Yes, liver biopsy would show storage, so you would see lipid deposits. However, it is not necessary to do a liver biopsy
to make a diagnosis of ASMD type B. A liver biopsy really should be reserved for patients with deteriorating liver function.
In those cases, what you are looking for is ﬁbrosis.

To what degree is ASMD reversible with ERT?
In clinical trials, we have seen reversibility of everything we have tried to measure and normalization of many parameters,
given enough time. For example, if you started with a very large spleen and it has taken many years for it to reduce
toward the normal range, it may not get there. But as shown in phase 1B clinical trial data, even after 6.5 years, there
are improvements.
The current data suggest that many of the visceral aspects of this disease are reversible with ERT. They continue to
improve after 6.5 years, and may continue to improve to within the normal range if given long enough.
What we cannot reverse with ERT is ﬁbrosis. If there is ﬁbrosis on the liver biopsies when treatment is started, that
scarring is going to remain as it does with other lysosomal storage disorders. But hopefully, we can prevent any further
progression of ﬁbrosis, which provides an argument for making sure treatment starts before ﬁbrosis occurs.

What is the most effective test for the diagnosis of ASMD?
The most effective test is the ASM enzyme activity assay because it identiﬁes ASM deﬁciency only in ASMD. This test is
the most effective in terms of the speciﬁcity for ASMD.

Are there any gene therapy trials in the pipeline for ASMD?
Currently, we are not aware of any planned human trials. But there is a group at University of Pennsylvania (Children’s
Hospital of Pennsylvania) looking at the potential of targeting Niemann-Pick disease (NPD) with gene therapy. One of the
biggest challenges with a clinical trial for this in NPD is to predict the patient’s phenotype (to determine appropriateness
for gene therapy). What endpoints should be used if you are not sure whether the patient is going to have an
intermediate phenotype or have the classic phenotype of type A disease? That’s one of the challenges for gene therapy
trials, is identifying appropriate patients.
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What are the toxic effects of ceramide during the dose-escalation protocol with ERT?
One of the reasons the clinical development of ERT has taken so long is that when it was ﬁrst tested in mice with ASMD,
the mice were given large doses that resulted in several mice having a cardiovascular collapse. This looked like a
potential cytokine storm, and it took several years to work that out. It turned out to be due to the rapid release of
ceramide, which is quite toxic in mice.
When the clinical protocols were developed for humans, they all involved very gradual dose escalation over 3 months in
that ﬁrst clinical trial to avoid a sudden breakdown of stored lipid and the release of potentially toxic ceramide. In fact,
although there have been a few cases of brief, completely asymptomatic transaminitis in clinical practice, there has been
no evidence of cytokine- or cardio-toxicity when using the dose escalation protocols.

?

When quantifying ASM enzyme activity, do you ever stumble upon pseudodeﬁciency,
similar to in other lysosomal storage diseases, or is it always clear cut?
It is not typical to have pseudodeﬁciency in ASMD, especially when using the radioisotopic method with the natural
radiolabeled substrate. However, this is a good point to raise because once there is low ASM enzyme activity, it is very
important to conﬁrm that there is really substrate storage and that it is not pseudodeﬁciency.

