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• Update s on HD Pathophysiology
• New understandings to guide  DMT research in HD and beyond

• Biomarke rs in HD
• Clinical DMT Research

• Antisense  Oligonucleotides (ASO’s)
• Gene  the rapy
• Small molecule  splicing modifie rs
• Other mechanisms

• Applications for othe r diseases
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• Autosomal dominant trinucleotide  repeat 
(CAG) disorde r causing 
neurodegene ration

• Clinical phenotype  includes triad of motor, 
cognitive , and behavioral symptoms

• Age  of symptom onse t in the  30-40  range
• Corre lation be tween CAG repeat length 

and age  of onse t

HD Overview 4
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• But what are  these  modifie rs of expression? 
• Traditional mode l is simple  toxicity of mHtt prote in causing ce ll loss
• All previous the rapie s focused on huntingtin-lowering

• But this is not the  whole  story…
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• New unde rstanding that somatic instability through mismatch repair (MMR) is a 
key mechanism
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• GWAS showing key modifie rs of HD phenotype  are  MMR genes

HD Pathophysiology 7
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• Somatic instability occurring in all ce lls
but disproportionate ly so in striatal
neurons

• Two key inflection points where  CAG repeat 
expansion increases rapidly

HD Pathophysiology 8
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Pathophysiology of HD and Staging
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Tabrizi, et al. Lancet Neurol, 2022

Therapies Targeting Somatic Expansion

Therapies Targeting mHtt  Lowering

Premanifest HD Prodromal HD Manifest HD

Stage 1         2          3         4            5
1
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• Plasma and CSF concentrations of NfL 
significantly highe r in HD patients than 
controls

• CSF NfL concentration also tracked 
with disease  stage

• Suggests that plasma NfL has CNS 
origin and is a good biomarke r in HD

• Wide ly accepted as a safe ty biomarke r 
in HD

• Growing acceptance  as a biomarke r for 
disease  progression

NfL in HD

Byrne, LM et al, Lancet Neurol, 2017HEERSINK SCHOOL OF MEDICINE

10



© UAB. All Rights Reserved.

DMT’s on the horizon for HD
11
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Htt -lowering Strategies in HD

Tabrizi, et al. Lancet Neurol, 2022
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Tominersen Recap 14
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• Intrathecal non-
allele specific ASO

• Older generation 
ASO backbone

• Reached Phase 3 
trial based on 
positive data at 
right

• Dose dependent 
lowering of Htt

McColgan, et al. NEJM, 2023
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• Phase  3 trial enrolled 
>600 patients in le ss 
than 2 months

• At inte rim data analysis, 
DSMB stopped trial 
early

• Treated patients doing 
worse  on all clinical 
measures

Tominersen ASO 15
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Tominersen ASO Safety Data 16
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• 45% of ~600 subjects aged 55-65 – pe rhaps DMT trials should be  done  in 
younge r populations

• Highe r dose  patients did worse
• Too much lowering of wtHtt?
• Toxicity of ASO backbone?

• NfL spikes appear to be  a really negative  sign in HD DMT trials
• Roche  proceeded with phase  2 re -trial of low dose  tomine rsen in a 

younge r/milde r population
• Study comple ted, awaiting data readout this summer

Key Learnings 17
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• uniQure  AMT-130 (AAV5 + miHTT - miRNA) 
• Non-alle le  specific, targe ts within exon 1 so lowers 

both full length Htt and exon 1 fragment
• Single  injection intended to have  life long e ffect
• IMRI-guided powered injection into bilate ral striatum

• 3 infusions pe r hemisphere
• Procedure  duration 12-14 hours

AMT-130
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• Phase  1b/2a Study EU and US
• Active  treatment vs. sham at one  of 4 US surge ry site s

• Double  blinded for first year
• Active  treatment only (open labe l) at 3 UK/EU surge ry site s
• 5 years of follow-up visits

• 39 patients (17 high dose  active  drug, 12 low dose  active  drug, 10  sham surge ry)
• Symptomatic, age  25-65, TFC 9-13, CAG>=40
• Striatal volume  screening requirements by MRI

• Leading to ~25% of patients able  to screen into study
• All subjects unblinded at 12 month follow-up, sham subjects allowed to cross ove r if me t same  

initial volumetric crite ria

uniQure AMT-130
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• Prespecified/submitted/approved by FDA

uniQure AMT-130 Analysis Plan 22
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Year 1 Year 2 Year 3

High-Dose AMT-130 Arm (N = 17) 

ENROLL-HD Matched External Control Arm (N = 940)

n = 12 patients with 3 years of 
follow-up as of June 30, 2025

Propensity score-matched to 
AMT-130 high-dose arm

Low-Dose AMT-130 Arm (N = 12) 

ENROLL-HD Matched External Control Arm (N = 626)

n = 12 patients with 3 years of 
follow-up as of June 30, 2025

Propensity score-matched to 
AMT-130 low-dose arm

PRIMARY 
ENDPOINT • Composite Unified Huntington’s Disease Rating Scale (cUHDRS)

Change  from base line  at 3 Years in 
High-Dose AMT-130 Arm vs Enroll-HD 
propensity score -matched exte rnal 
control

SECONDARY 
ENDPOINTS

• Total Functional Capacity (TFC)
• Symbol Digit Modalities Test (SDMT)
• Stroop Word Reading Test (SWRT) 
• Total Motor Score (TMS)

EXPLORATORY 
ENDPOINT • Cerebrospinal fluid (CSF) Neurofilament light chain (NfL) change  from base line  at 3 years
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• This diffe rence  is the  75%
slowing claimed in uniQure
press re lease

• Why comparing to
an exte rnal control?

• What happened to sham 
subjects?

AMT-130 Primary Endpoint 23
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• Furthe r separation
ove r time

• Sham subject data
not published, but
added supe rimposed
based on previous
press re leases

AMT-130 Press Release 24
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• All components of cUHDRS individually also
separated from exte rnal control group at 
36 months

AMT-130 Secondary Endpoints 25
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AMT-130 Biomarker Data 26
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The relationship between NfL and age in HD 1

1. Rodrigues et al. Sci Transl Med 2021
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AMT-130 Safety Data 27
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• Htt-lowering can still be  e ffective
• ?Importance  of engagement of exon 1

• FDA mee ting takeaways
• Dislikes exte rnal controls 
• Pre fe rence  is we t/imaging biomarke rs all in alignment/positive  and subtle  clinical bene fit
• Acce le rated approval pathway may not be  viable  at this time

• Planning to submit in UK for approval, like ly headed for large  sham-controlled 
Phase  3 trial in US

• Ethics of long duration sham surge ry with long duration blinded followup remain 
challenging

• Stay tuned!

UniQure AMT-130 Key Learnings and Next Steps 28
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• Oral small molecule  splicing 
modifie r inse rts pseudoexon 
be tween exon 49 and exon 50  
on Htt mRNA

• Htt-lowering approach

Novartis Votoplam 30
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• Achieved primary endpoint of mHtt lowering

• Minimal ove rall side  e ffects and no se rious side  e ffects

PIVOT-HD Votoplam Phase 2 Study Results 31
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• Trend toward NfL lowering at 24 months?

PIVOT-HD Votoplam Phase 2 Study Results 32

HEERSINK SCHOOL OF MEDICINE



© UAB. All Rights Reserved.

PIVOT-HD Votoplam Phase 2 Study Results 33
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• First promising oral DMT
• Splice  modification can be  

e ffective  without significant off 
targe t e ffects ie  neuropathy

• Can modest Htt-lowering with low 
AE profile  be  successful?

• Phase  3 trial unde rway

Votoplam Key Learnings and Next Steps 34
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• Oral splicing modifie r inse rting stop codon be tween exon 49 and 50  and 
secondary mechanism of inte rfe ring with PMS1 (somatic instability)

• 10 patients rece ived 9mg dose
• 62% lowering of Htt at 84 days

• 10 patients rece ived 3mg dose
• 29% lowering of Htt at 84 days

• Good safe ty, no spikes in NfL, 
no signs of neuropathy

• Still ve ry early, stay tuned!

Sky-0515 35
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• Wave  and Roche  both pursuing diffe rent alle le -specific ASO’s
• VICO with ASO targe ting CAG sequence  itse lf

• Planning baske t study with both HD and SCA3 patients

• Latus with gene  the rapy targe ting MSH3 to address somatic instability
• Alnylam with intrathecal siRNA approach 
• Sarepta with subQ injected gene  the rapy

Other Future Exciting DMT Trials 36
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• Even in a monogenic neurodegene rative  disease  like  HD, a simple  toxic gain of 
function mode l is like ly ove rsimplistic

• Somatic instability may be  a key playe r for othe r trinucleotide  repeat disorde rs
• NfL seems to be  an important biomarke r of both safe ty and disease  progression 

for a broad group of neurodegene rative  disorde rs
• The  simple  FDA mode l of positive  biomarke rs and mild clinical bene fit le ading to 

acce le rated approval may prove  insufficient for neurologic disease

Learnings for Other Neurologic Diseases 37
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• Though HD pathophysiology proving to be  more  
complex than simple  toxicity of mHtt prote in, 
multiple  potential targe ts for disease  modification

• Multiple  the rapeutics in late  stage  human trials 
means the  future  is bright in HD!

• Approaches could have  broade r implications for 
othe r neurologic disease

Summary 38
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Thanks to my UAB Team!! 39
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