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This report summarizes discussions at the NP-C Gene Therapy Activation Meeting 2 (GAM2), a follow-up 

meeting to a first conference in 2018 with the aims to discuss the status and align on a best path forward 

for the use of gene therapy approaches for the treatment of Niemann-Pick type C (NP-C). Due to the 

ongoing Covid-19 crisis, the meeting had to be held virtually and in an abbreviated, 4-hour format. 

 

Ahad Rahim initiated discussions with reminding the audience how the filing of Zolgensma, a gene therapy 

for the treatment of Spinal Muscular Atrophy, has invigorated the field by demonstrating that Adeno-

associated Virus (AAV)-based therapies can work for severe childhood-onset neurodegenerative disorders. 

In his lab, they investigate if and how injections of an AAV9-NPC1 vector into the CSF of newborn mice 

can ameliorate symptoms in the Npc1-/- NIH BALB/c model. Indeed, relative to controls AAV9-NPC1 

treated mice showed a dose-dependent increase in lifespan with improved neurological symptoms, in 

particularly tremor and gait, across the entire lifetime. Additive effects were observed when gene therapy 

was administered as part of a combination therapy, with modest gains in lifespan for Miglustat, but a 

considerable effect when administered jointly with 2-hydroxy-propyl-cyclodextrin. Ahad reported that over 

the recent months his lab has been experimenting with a vector improved with a new promotor that was 

able to extend lifespan further. This new vector would have shown promising efficacy also in an alternative 

NP-C mouse model with residual Npc1, Npc1nmf164. Ahad reported to have secured funding to test the 

new tools in early symptomatic mice and conduct biodistribution and toxicity studies in larger animals.    

 

Ahad’s colleague Paul Gissen then discussed the features of an optimal patient population to test the safety 

and efficacy of an NP-C gene therapy first-in-human study. For this, he concentrated on a better description 

of NPC1 patients with an early-infantile disease onset who show motor symptoms at an age of less than 2 

years. Based data from 89 patients from this age group described in the literature, 96% show organomegaly, 

while ~50% are reported with neurological or neuropsychiatric symptoms, with the first sign typically being 

developmental delay, followed by cataplexy and seizures. Spasticity or hypotonia as well as vertical 

supranuclear gaze palsy tend to be reported only at a later age. For 31 cases, the cause of death was reported 

which in all cases had been respiratory failure. As a summary of his analyses, Paul proposed motor 

milestones as the likely most reliable outcome measure for clinical trials in this NP-C subpopulation. 

 

Cristin Davidson then discussed the ongoing efforts of optimizing NP-C gene therapy at NHGRI. Here, 

NPC1-/- NIH mice were injected retro-orbitally at an age of 4-weeks with an AAV9.EF1(a).hNPC1 vector 

and followed by studying survival and function using a 5-composite phenotype score. Cristin and colleagues 

could demonstrate that gene therapy led to a dose-dependent improvement in survival, composite phenotype 

score, weight as well as brain and liver histology. Joint administration with Adrabetadex increased lifespan 

further. Similar promising effects were observed in the Npc1-I1061T mouse model.  

 

Christin was followed by an update from Charles Vite on his experiences with evaluating gene therapies 

in cats. He shared that if the aim is treating cerebellar disease in larger animals, intracisternal injections are 

likely to prove more efficacious than medullary or lumbar injections. This was supported by GFP levels of 

an AAV9 vector expressing GFP under a cat-specific GUSB promotor being the highest in the proximity 

of the injection site. When three cats homozygous for the NPC1 p.C955S mutation were injected 

intracisternally with high viral loads of an AAVhu.32-NPC1-GFP vector, transduction rates differed 



 
substantially between the three individuals, despite injections having been performed in an identical 

manner. Encouragingly, the cat with the highest expression levels appeared near normal with only mild 

ataxia at 24 months of age and according to Charles at that age proved livelier than typically expected even 

for Cyclodextrin treated NP-C cats. For treatment of non-cerebellar symptoms, Charles’ lab is 

experimenting with intracarotid injections of AAVhu.32-NPC1which at currently tested doses might lead 

to transduction of up to 10% of neurons in the brain. Current experiments aim at further reducing variation 

during administration, combining several administration routes and assessing immune tolerance. 

 

As an exciting new approach for future gene therapies, Maria Fernandez-Suarez, currently postdoc in 

Fran Platt’s lab, presented on their attempts to utilize CRISPR/Cas9-mediated gene editing to correct 

dysfunct NPC1. She generated a 5kb ‘Fernandez base editor’ with the aim to correct an A-to-G substitution 

underlying the Npc1 mutation at codon 1005 in the Npcnmf164 mouse model. Maria’s work builds on 

encouraging results from Levy et al., 2020 who, using a slightly different base editing approach, could 

demonstrate successful targeting of brain tissue and a 9% increased lifespan in NP-C mice. 

 

Since gene therapies are attracting substantial commercial interest and typically cannot move into clinical 

trials without heavy for-profit investments, André Kasche (www.kasche-ip-partner.ch) discussed 

intellectual property aspects for research on diagnostics and therapies for rare diseases. André reminded the 

audience that the primary aim of patents was to protect the intellectual property of technical solutions for 

technical problems. As long as no financial gain would be pursued, patents would have no impact on private 

medical acts and, at least outside of the US, what he called “the medical practitioner’s privilege” (i.e., that 

“as long as you can find a medical doctor who is willing to prescribe or administer a medication for the 

presumed benefit of the patient, no patent can hinder him/her to do so”). He concluded that “treating 

suffering patients is always in the public interest” and that it would always be good to involve a patent 

lawyer, e.g. at the Swiss patent office, for assessing how restrictive or flexible a given patent truly is.  

 

The GAM2 presentations were concluded by a proposal from Sylvain Schärli on behalf of NPSuisse to 

introduce a formal Patient & Professional Advisory Group (PPAG) at the interface of iNPDA (patients), 

iNPDR (Natural History) and researchers (LVM/GAM). The aim of such a forum would be to facilitate 

communication and alignment between the different parties involved and to bundle the different interests 

to become more successful when advocating for and pursuing therapies for NP-C. An online vote strongly 

encouraged NPSuisse to explore how such a forum could look like and operate. It also supported 

continuation of discussions in another GAM meeting in a couple of years - ideally then again in person with 

room for more personal and in-depth interactions back at the wonderful Manoir de Clénord. 

 

We would like to thank Christoph Poincilit, NPSuisse and all involved in organizing this virtual 

conference and thank the audience for a lively discussion on this exciting and fast-moving topic that will 

hopefully bring us one step closer towards curative therapies for NP-C. 

 

[Summary drafted by Heiko Runz] 
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