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Clinical Trials in Huntington’s Disease – 
A Review of Progress over the last 15 Years
QCTR’s Managing Director, Susan McGoldrick, reviews 
the progress of clinical trials in Huntington’s disease and 
suggests how some of the pitfalls can be avoided. Having 
been involved in Huntington’s disease clinical trials since 
1999, it is pertinent to ask what has changed in this area over 
the last 15 years.

Are there more drugs approved; is the regulatory pathway 
to getting a drug to market as a treatment for HD any easier; 
has there been any improvement for patients affected with 
HD?

Huntington’s disease (HD) is a devastating, inherited, 
neurological disease which is caused by a large number 
of promoter repeats at the start of the “huntingtin” gene1. 
Everyone in the general population has the “huntingtin” gene 
but it is the overexpansion of the promoter sequence within 
this gene, with a resultant accumulation of the coded protein 
to toxic levels, which eventually kills nerve cells and causes 
the disease. There is a 50% risk that each child of an affected 
parent will inherit the disease. Typically the symptoms 
begin around ages 30 to 45, but can begin earlier or later 
depending on the length of the expansion of the gene. A 
longer expansion of the gene means that the likelihood of 
symptom onset is earlier2, 3.

HD affects between 8-10 per 100,000 people in the western 
hemisphere1. It was first described in 1872 by, and named 
after, Dr George Huntington4. It is a western disease, with a 
pocket in Venezuela resulting from western settlers5. There is 

almost no incidence in Japan, although there are incidences 
of other repeat gene expression diseases, with different 
symptomatology. The symptoms of HD are characterised by 
insidious development of motor, cognitive and psychiatric 
disturbances which progress through a 10 - 20-year period 
inexorably towards death.

Approved Treatments – One Success Story
There has at least been progress for one drug: the approval of 
Tetrabenazine by the FDA in 2008. Tetrabenazine is a classic 
case of drug repositioning, and also demonstrates the value 
in obtaining an orphan drug designation. Tetrabenazine is an 
old drug and its development was a tale of twists and turns. 
It was developed in the 1950s by Roche as an antipsychotic 
and was approved in Canada, New Zealand, and some parts 
of Western Europe, including the UK. However, it was never 
approved in the US. Following some published single-patient 
case studies noted by an HD investigator (see6), a VC-backed 
company was set up in the US, Prestwick Pharmaceuticals, to 
develop Tetrabenazine under the orphan drug designation 
market protection. The end result was a product earning 
yearly revenues in the US of over $150Million for Lundbeck7. 
For a drug discovered in the late 1950s this is quite amazing.

Drugs under Development
Over the last 15 years, there has been a steadily increasing 
trickle, but certainly not an overwhelming number, of clinical 
trials. Currently there are nine interventional Phase II or III 
clinical trials registered on clinicaltrials.gov that are open for 
recruitment - not exactly a huge number. On one of the many 



Journal for Clinical Studies  43www.jforcs.com

Therapeutics

HD patient publications, HD Insights, there is a page devoted 
to clinical trial progress. This has 14 studies: the nine studies 
currently recruiting, and five studies that have completed 
enrolment or are awaiting results. 

There has been a ‘flood’ of results recently for HD clinical 
trials. OK - by ‘flood’ I mean two companies in the same 
month reporting results. As you can see from the summary 
above, you can have a drought of results for entire years, yet 
so far this year we have two, and in the same month! Perhaps 
the world of HD treatments is about to change after all…

On 18th February 2014, Prana Biotech announced the 
results of its Phase II safety and tolerability in 109 patients, 
treated for 6 months on 3 doses of PBT2 compared to 
placebo. The trial met its primary endpoint of safety and 
tolerability. There were a number of secondary efficacy 
endpoints that were also measured and of those, there was 
a statistically significant result in a measure of executive 
function, specifically trail making B test8. The HD community 
have welcomed the company’s announcement to progress 
the drug into Phase III trials. The challenge to be faced is 
what design that study will take.

And then on 20th February 2014, Raptor announced 
the results of an interim analysis at 18 months of a three-
year Phase II/III trial in 96 patients treated to RP103 or 
placebo for 18 months. In 66 patients not taking concurrent 
Tetrabenazine, RP103 treatment resulted in a statistically 
significant slower progression in the Unified Huntington’s 
Disease Rating Scale (UHDRS) Total Motor Score (TMS) 
versus the placebo group (2.84 points vs. 6.78 respectively, 
p=0.03). The next stage of this trial is an 18-month open-
label extension phase. Raptor reported ‘We are thrilled to 
build on these results and will engage regulatory agencies to 
discuss the most efficient means to advance this program to 
potential approval’.9

These are encouraging results, but we are still some way 
from new approved treatments. So what are the challenges 
that drug developers face? Areas that must be considered are:

Endpoint Selection
Which primary endpoint should be selected and can you 
translate this into a clinical benefit?

It is not easy to translate a change in composite score to 
a clinical benefit for the patient. The best known measure 
used in HD clinical trials is the UHDRS. Published in 1996, 
the UHDRS has four components assessing motor function, 
behaviour, cognition and functional abilities (HSG 1996 
Movement Disorders Volume 11 No2 pg 136-142). However, 
within these there are composite scores which are made up 
of an unequal set of compensatory symptoms. For example, 
see table 1 for a list of the items that make up the total motor 
score and its sub-items. As you can see, chorea dominates the 
total score as it is measured in seven body regions.

In clinical trials focusing on the motor aspects of HD, it has 
become common practice to subgroup the total motor score 

and use these sub-scores as the primary endpoint. Examples 
are chorea only in the Tetrabenazine trials, modified motor 
score (voluntary movements) in the Huntexil trials, and the 
TMS4 (a subscale excluding eye movements and luria) in the 
AMR101 studies10.

Cognitive tests may be difficult to administer if motor 
disturbance is manifest. It was interesting to note that 
Prana reported that their patient population had very little 
manifest chorea, and that this contributed to the belief that 
the improvement in trail making B is truly an improvement in 
cognition, not a by-product of improved motor function. 

As with all clinical trials, ultimately there is a need to show 
that the selected endpoint is meaningful to the patient, else a 
global or functional co-primary endpoint may also be required. 
There is precedent for motor function or a sub-score of motor 
function to be a standalone primary endpoint, however as 
with other neurodegenerative conditions where cognition 
is a primary endpoint, there is likely to be a functional or 
global outcome as a co-primary. In the Phase III HD study 
of Dimebon, the primary endpoint was the change in the 
Mini-Mental State Examination (MMSE) and the Clinician’s 
Interview-Based Impression of Change Plus Caregiver 
Input (CIBIC plus)11.

The domains measured by the UHDRS may take many 
years to show a change, so designing disease-modifying trials 
is extremely challenging. Some disease-modifying trials have 
been attempted and have selected total functional capacity 

Table 1 : Motor Assessments and sub-items from the UHDRS
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(TFC) as their endpoint. However, as the TFC changes so slowly 
over time, it is necessary to do long-term studies. For example, 
in the Coenzyme Q10 study 2Care, the primary endpoint is 
change in TFC over five years. The study has enrolled over 
600 participants12. 

Interestingly, in the Raptor trial, motor function is being 
correlated as a marker for disease progression. The principal 
investigator in the study was reported to say “We are very 
encouraged by these trial results and we believe that the 
significant slowdown of loss of muscle control in these early 
stage patients indicates that RP103 is potentially effective at 
slowing the progression of Huntington’s disease.” If suitable 
biomarkers or surrogate endpoints for disease progression 
could be agreed on by the HD community then this would 
lead to shorter studies.

Patient Selection 
Design your study to aim for a homogeneous population. This 
can be tricky and the genotyping of patients has only added 
another variable to consider. Considering that HD was one of 
the first diseases to be gene profiled, and that the diagnostic 
test for CAG expansion that leads to the HD diagnosis has 
been commercially available since 1999, there has been a 
stunning lack of any progress based on the genetic profile of 
the disease. Unsurprisingly, there has been a lack of uptake 
of the genetic test - in the UK less than 1 in 5 people at risk 
of Huntington’s disease take the genetic test13 and perhaps 
we need to recognise that genetic tests in the absence of a 
matching treatment don’t provide the progress expected. 
That said, unlike many other neurodegenerative diseases, 
HD does offer you the chance to determine a homogenous 
population based on definite gene characteristics. 

Patient Recruitment
Maximising patient recruitment in a timely manner with 
minimal key centres is the ideal situation to be in. There is 
a need to involve the best sites across the globe, but lesser-
known sites can contribute significant numbers of patients. 
Having a small number of sites also reduces the inter-rater 
variability that can plague the rating scales on which the 
success of your pivotal study will hinge. As the network of HD 
sites is increasing there is a trend currently, however, for HD 
studies to be conducted on a global basis. 

What About the Patients – Any Cause for Optimism?
The number of clinical trials in HD is growing. However the 
advantages of working in a genetic disease have not been 
realised, and disappointingly, there has been no real progress 
in biomarkers or acceptance on surrogate endpoints to 
shorten drug trial length. The endpoints commonly used 
remain largely unchanged, although there are a growing 
number of trials looking beyond chorea or just improving 
motor function.

Drug developers need to be aware of the pitfalls when 
designing their pivotal clinical trials, and have strategies to 
avoid them. We are sure that the future offers hope for HD 
patients and their families, and that the tide will eventually 
turn in their favour.
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