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T
he European Huntington's
Disease Network (EHDN)
will publish the EuroHD-

Newsletter aimed at communicating
the activities of the Network,
progress in HD research and devel-
opment of treatments for HD to
affected families, the general public,
health care professionals and the
scientific community. The Newsletter
will be quarterly and the first issue
will appear on the EHDN Website
(http://www.euro-hd.net/html/ 
network/news) in February 2008. 

The Newsletter was borne out

of discussions amongst members
of the Executive Committee and
was finally approved in Madrid in
November 2007. The appointment
of Dr. Diana Raffelsbauer, a free-
lance medical journalist (Phar-
maWrite, Germany), has been a
pivotal event in launching the
EHDN newsletter.

We hope that EHDN members
find the Newsletter a useful vehi-
cle for communication and dis-
semination of ideas to help
improve the course of HD and
hopefully find its cure.

2008 welcomes the 
EuroHDNewsletter
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The status of “REGISTRY”

R
egistry” is the core study of the EHDN. It comprises a collection
of clinical data and biosamples aimed to improve HD research
and to provide valuable resources to find the cure or at least to

develop treatments which substantially modify the course of the disease.
In 2007 “Registry” has continued to grow. To date, there are approx-

imately 3000 patients enrolled from across Europe, with clinical data
obtained from over 6000 visits. In addition, biosamples have been
obtained from a significant proportion of these patients. Registry now
represents one of the most successful and valuable resources that can
be used to facilitate and speed up HD research on a global scale.

Studies of different clinical phenotypes, modifying genetic and envi-
ronmental risk factors, biomarkers related to the course of HD, and
many other aspects of the disease can be investigated in a way that
was not previously possible.

All of the EHDN member countries are actively contributing to the
Registry project, but there has been a particularly outstanding contri-
bution from the following countries: the United Kingdom, Denmark,
The Netherlands, Austria and Norway. We hope that in the futue all
countries will continue their effort towards achieving our goal to enrol
10,000 patients into Registry by 2010.
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WORKING GROUPS

By EHDN

Working Groups
The WGs may assemble experts
(and future experts) on a topic
together for intensive work. It is
not an avenue for briefing novices
about the subject matter. Occa-
sionally, a group might admit a
person with little experience and a
lot of enthusiasm. However, such
participants should be present as
observers and in the minority.
Working groups are also referred
to as task groups or technical
advisory groups. (Wikipedia)

EHDN members are wel-
come to propose ideas for new
working groups. There are 16
Working Groups currently
active in EHDN, and two more
in the planning stage. The
EHDN Working Groups and
their objectives are:

1
Behavioural Phenotype:
to improve the quality of
the generally-accepted

behavioural or psychological
assessment scales of the Uni-
fied Huntington's Disease Rat-
ing Scale (UHDRS) and to
develop, test and validate new
tools for objective quantitative
outcome measures in longitudi-
nal studies and interventional
trials.

2
Biological Modifiers:
to improve the drug and
marker discovery process

in HD, integrating data on biologi-
cal and genetic modifiers using a
network systems approach to
identify and validate therapeutic
targets.

3
Biomarkers:
to identify biomarkers
that can be used to track

disease progression, detect
disease-related changes, and

monitor treatments that may
delay onset of HD, especially in
presymptomatic individuals.

4
Brainbanking: 
to collect and set quality
standards for collection

of post-mortem tissues of con-
senting HD patients for
research purposes using novel
molecular biological technolo-
gies in order to correlate the
neuropathological findings with
well-characterized clinical phe-
notypes.

5
Cognitive Phenotype:
to design a core battery
of cognitive assessments

that is efficient, useful for
research but also for patients
and families, repeatable, as
short as possible, and that can
be used across all countries
and languages.

6
Genetic Tests/
Counselling: to be a mul-
tidisciplinary group with

clinical and lab geneticists,
neurologists, psychologists,

psychiatrists and persons of
the EHDA.

7
Genetic Modifiers: 
to set up a European-
wide study to investigate

the genetic basis of phenotypic
variables in HD that are not
explained by CAG repeat
length in the HD gene.

8
Health Economics:
to assess the economic
impact of HD in order to

heighten awareness of the
impact for policy makers, health
service agencies, and research
funding bodies.

9
Imaging: 
to explore the usefulness
of imaging techniques,

specifically MRI and PET, also
known as 'dry' biomarkers, as
non-invasive tools to track pro-
gression of disease in sympto-
matic and presymptomatic HD
mutation carriers.

10
Juvenile HD:
to conduct a more
detailed and exten-

T
HE WORKING GROUPS (WG) OF THE EHDN ARE VITAL
TO THE ACTIVITIES AND SUCCESS OF THE NETWORK.
BY DEFINITION, A WORKING GROUP IS AN INTERDIS-

CIPLINARY COLLABORATION OF RESEARCHERS WORKING
ON NEW RESEARCH ACTIVITIES THAT WOULD BE DIFFICULT
TO DEVELOP UNDER TRADITIONAL FUNDING MECHANISMS
(E.G. GOVERNMENT AGENCIES). THE LIFESPAN OF A WG
CAN LAST ANYWHERE BETWEEN A FEW MONTHS AND SEV-
ERAL YEARS. SUCH GROUPS HAVE THE TENDENCY TO
DEVELOP A QUASI-PERMANENT EXISTENCE ONCE THE
ASSIGNED TASK IS ACCOMPLISHED; HENCE THE NEED TO
DISBAND (OR PHASE OUT) THE WG ONCE IT HAS PROVIDED
SOLUTIONS TO THE ISSUES FOR WHICH IT WAS INITIALLY
CONVENED. SUCH GOALS TO BE ACHIEVED MAY INCLUDE
CREATION OF AN INFORMATIONAL DOCUMENT, CREATION
OF A STANDARD, OR RESOLUTION OF PROBLEMS RELATED
TO A SYSTEM OR NETWORK. 
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sive Natural History Study and
Qualitative Analysis for publica-
tion in order to provide improved
services for juvenile HD families.

11
Motor Phenotype:
to improve the clinical
assessments per-

formed by HD motor raters by
producing a training video of the
UHDRS-Total Motor Score
(TMS); to improve sensitivity of
the UHDRS-TMS to assess dis-
ease progression; and to devel-
op, test and validate novel quan-
titative motor assessment tools.

12
Neuroprotective
Research: to provide
recommendations for

the improvement of clinical trials.

13
Quality of Life: 
to conduct a systemat-
ic data collection and

evaluation of the well-being of HD
patients and caregivers in order to
improve the quality of existing out-
come measurements.

14
Standard of Care: 
to document practice,
and the different

approaches around Europe to
the management of HD with a
view to developing evidence
based guidelines for best prac-
tice.

15
Surgical Therapy:
to assess potential
surgical approaches

for treating HD such as deep

brain stimulation (DBS), siRNA,
gene therapy and neural trans-
plantation.

16
Symptomatic
Research:
to improve the symp-

tomatic treatment of HD patients
and to establish treatments for
HD with studies that fulfill the cri-
teria of fact-based medicine.

The Functional Assessment
WG and the Physiotherapy WG
are in the planning stages.

For more information on
EHDN Working Groups,
please visit:
www.euro-hd.net/html/network/groups

WG Coordinator EMAIL Phone Numbers

1) Behavioural Phenotype
David Craufurd david.craufurd@manchester.ac.uk +44 161 2766510

Matthias Dose m.dose@bkh-taufkirchen.de +49 8084 934212

2) Biological Modifiers Christian Neri christian.neri@broca.inserm.fr +33 1 40 78 86 52

3) Biomarkers Sarah Tabrizi sarah.tabrizi@prion.ucl.ac.uk +44 845 1555 000

4) Brain and Tissue Banking Justo García de Yébenes jgyebenes@yahoo.com 34 913368821

5) Cognitive Phenotype
Anne-Catherine 
Bachoud-Lévi bachoud@gmail.com +33 (0)1 49 81 37 93

Jennifer Thompson jennifer.thompson@manchester.ac.uk +44 161 2065622

6) Genetic Tests/Counselling Gerry Evers-Kiebooms Gerry.Kiebooms@med.kuleuven.ac.be +32 16 345867

7) Genetic Modifiers 
Lesley Jones jonesl1@cf.ac.uk +44 2920 745175/4663

Oliver Bandmann o.bandmann@sheffield.ac.uk +44 114 2713005

8) Health Economics
Paul McCrone p.mccrone@iop.kcl.ac.uk +44 207 848 0874

G. Bernhard Landwehrmeyer bernhard.landwehrmeyer@uni-ulm.de +49 731 5063101

9) Imaging
Jan Kassubek jan.kassubek@uni-ulm.de +49 731 1775210

Nico Leenders k.l.leenders@neuro.umcg.nl +31 50 3612433

10) Juvenile HD Oliver Quarrell oliver.quarrell@sheffch-tr.trent.nhs.uk +44 114 2717025

11) Motor Phenotype
Peter H. Kraus peter.h.kraus@ruhr-uni-bochum.de +49 234 5093925

Ralf Reilmann r.reilmann@uni-muenster.de +49 251 8345314

Raymund Roos r.a.c.roos@lumc.nl +31 71 5262197

12) Neuroprotective Rx
Christoph Kosinski ckosinski@ukaachen.de +49 241 8089601

Berry Kremer h.kremer@neuro.umcn.nl +31 24 3613396

13) Quality of Life Christiane Lohkamp chris.lohkamp@dhh-ev.de +49 711 7289605

14) Standard of  Care Sheila Simpson s.a.simpson@abdn.ac.uk +44 122 4552120

15) Surgical Therapy
Anne Rosser rosserae@cf.ac.uk +44 292 0875188

Stephen Dunnett dunnett@cf.ac.uk +44 292 0875188

16) Symptomatic Rx
Daniel Ecker daniel.ecker@focus-cdd.de +49 213 1155409

Josef Priller josef.priller@charite.de +49 304 50560227

17) Functional Assessment Aileen Ho a.k.ho@reading.ac.uk +44 118 3785550

18) Physio Therapy Monica Busse-Morris busseme@Cardiff.ac.uk +44 292 074 3004
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New drug trial in HD for 2008

INTERVIEW / Prof. Carlsson

By Christine Schwarz and introduction by Roger Barker

Christine Schwarz – Prof.
Carlsson, thank you for agree-
ing to talk about ACR16 with the
members of the Euro-HD Net-
work. Could you explain for us
what ACR16 is?

Professor Carlsson – The
development of ACR16  was
based on several decades of
research in our group  in the
Department of Pharmacology,

University of Göteborg, Sweden.
We had discovered that dopamine
receptors are much more hetero-
geneous than had been assumed
by molecular biologists. For exam-
ple, one and the same subtype of
dopamine receptors, the
dopamine D2 receptor, in spite of
being derived from a single gene,
can behave very differently in dif-
ferent locations. There are sub-

populations of D2 receptors that
are actually mutual functional
antagonists, and they respond
with very different sensitivity to
dopamine as well as to exogenous
compounds acting either as stimu-
lants or antagonists on the recep-
tor. In drug development it is nec-
essary to take this heterogeneity
into account, and thus the general-
ly used in-vitro screening is inade-

In the next few months a new clini-
cal trial in patients with
Huntington´s disease (HD) will
take place in Europe. The com-
pound to be tested is ACR16 and
the clinical indication is treatment of
dyskinesias. Dyskinesias, mostly
chorea and dystonia, are an impor-
tant feature of HD. Although today
we recognize that other movement
disorders as well as cognitive and
behavioural abnormalities play an
important part in disability of
patients with HD there are still
patients in whom their deficit, at
least during a certain period of their
evolution, is largely related to the
severity of their dyskinesia.

Dyskinesias are treated with a
number of compounds, mostly

neuroleptics and dopamine deplet-
ing agents. These agents reduce
effectively the severity of dyskine-
sia but often produce severe side
effects. Neuroleptics produce
parkinsonism and dopamine
depleting agents cause, in addi-
tion, hypotension and depression. 

ACR16 (Arvid Carlsson
Research 16) is a new compound
synthesized and produced by Prof.
Carlsson and his colleagues. Prof.
Carlsson has dedicated a good
part of his very fruitful life to the
pharmacology of the dopamine
system. He discovered that
dopamine is a neurotransmitter by
itself and not merely a precursor of
norepinephrine in brain. He also
found that the parkinsonism pro-

duced by reserpine in experimental
animals was related to the deple-
tion of dopamine and was reversed
by L-DOPA. He discovered the
mechanism of action of neurolep-
tics and antidepressants and he
made many other important contri-
butions  to neuro-psycho-pharma-
cology. For that work he has
received many important interna-
tional awards including the Nobel
Prize in Physiology and Medicine in
the year 2000.

Prof. Carlsson has kindly
agreed to answer to the questions
of Christine Schwarz and to
explain to the readers of Euro-HD
Newsletter the properties of
ACR16 and the putative benefits of
this compound for HD patients .

T
he second major European drug trial in HD is soon to commence
which involves a compound called ACR16 developed by Neu-
roSearch – a company set up to develop ideas from the Nobel laure-

ate Arvid Carlsson, who discovered that dopamine is a transmitter in the adult
brain. ACR16 stabilises dopamine systems in the brain so it could help both
the movement disorder of HD as well as some of the other cognitive and
affective aspects of this disorder. To date this drug has only been tried in a
small group of patients with HD but the results looked very encouraging, and
so we are looking forward to seeing what happens in this larger trial. This trial
will target patients with mild-moderate HD and then follow them over 26
weeks using a number of different measures,and will compare the effects of
the drug against placebo in a double blind fashion, so that neither the doctor
nor the patient knows whether they are taking the actual drug. It is only by
using such approaches that the true effects of the drug can be ascertained.
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quate. For the screening of mole-
cules with optimal pharmacologi-
cal profiles it is necessary to place
much more weight than usual on
intact in-vivo systems, using a
combination of sophisticated bio-
chemical and behavioural method-
ologies. ACR16 has a  profile that
could not be predicted from in-vitro
data used so far. It operates on the
dopamine system as a stabilizer,
that is, it does not change the
baseline activity of the system so
much but can antagonize both
under- and overstimulation of the
system. 

– In which way is ACR16 dif-
ferent to the classical dopamine
agonists or antagonists and to
the other compounds actually
used for the treatment of
chorea? How do you believe
this compound may be superior
to other compounds used for
the treatment of movement dis-
orders?

– The drugs available so far are
overt dopamine antagonists,
which means that it is hard to avoid
understimulation of certain parts of
the dopamine system. ACR16 will
counteract overstimulation, for
example chorea, but it will spare
the dopamine system from under-
stimulation, which would impair
both motor and mental functions.

– Do you think that ACR16
may be the precursor of a new
kind of pharmacological com-
pounds which may stabilise
neurotransmission in other sys-
tems? In other words, is it pos-
sible to find compounds which
act in a more complex way in
glutamate or serotonin neuro-
transmission rather than acting
merely as receptor agonists or
antagonists and that this new
class of compounds may be
useful in other diseases of the
nervous system?

– Yes, as so often before the

pharmacology of the dopamine
system will probably guide the way
for a new strategy where stabilisa-
tion rather than straightforward
agonism or antagonism will be
applied, leading to imbalances and
subsequent long-term dysfunc-
tions.

– ACR16 has been used in
preliminary trials in some
patients with HD. What are the
first results?

– They are very promising, with
indications of improvement not
only of chorea but also of mental
symptoms such as depressed
mood and cognitive defects.

– The main interest of ACR16
is related to the treatment of
motor disorders. But other addi-
tional problems in patients with
HD are related to behavioural
abnormalities. We do not know
precisely what molecular mech-
anisms cause these symptoms
but among other possibilities it
has been proposed that some of
them, for instance, apathy, may
be related to abnormal
dopamine neurotransmission
in the mesolimbic cortical
dopamine system. What effects,
if any, do you think ACR16 may
have in behavioural symptoms,
such as  apathy?

– Huntington's disease is char-
acterized by degenerative
changes not only in the move-
ment-controlling but also in the lim-
bic parts of the basal ganglia which
regulate mental functions. ACR16
acts on both these portions. There-
fore, from a theoretical point of
view, one would predict that
ACR16 should improve both motor
and mental functions, and this
seems indeed to be the case.

– Professor Carlsson, ACR16
is supposed to be a drug for the
symptomatic treatment of HD.
At times it is difficult to differen-
tiate between purely sympto-

matic and neuroprotective or
disease modifying treatments.
For instance, L-DOPA is consid-
ered a purely symptomatic
treatment of Parkinson´s dis-
ease (PD), but before the L-
DOPA era the risk of death of
patients with PD was 2.2 greater
than that of aged matched
healthy individuals. Now the
risk of death in patients with PD
is similar to that of normal sub-
jects. But, other than quality of
life or indirect effects, do you
believe there are pharmacologi-
cal data to support that ACR16
or any related compounds may
have disease modifying effects
in HD?

– It is important to  de-empha-
size the distinction between
symptomatic and neuroprotective
treatment. Imbalances in the
brain may well lead to cell dam-
age due, for example, to excito-
toxicity, and such a mechanism
could well play a role in a lot of
neurodegenerative disorders.
Thus it is not unreasonable to
assume that ACR16, by restoring
destructive imbalances, could
actually have neuroprotective
properties, implying that early
onset of treatment could have a
beneficial effect on the entire
course of this serious degenera-
tive disease.

– Well, thank you very much
for your willingness to illustrate
to the readers of Euro-HD
NewsLetter. Is there any thing
else that you would like to add?

– I have great expectations on
this study. It may not only alleviate
the suffering of numerous patients
with Huntington's disease. In addi-
tion it could well lead to a more
optimistic attitude to neurodegen-
erative disorders in general, just
like what happened with the intro-
duction of L-DOPAin the treatment
of Parkinson's disease. 
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REPORTS OF MEETINGS / 4th Annual Plenary Meeting of the European Huntington's Disease Network

By Diana Raffelsbauer

4th Annual Plenary Meeting of the
European Huntington's 
Disease Network

T
he 4th Annual Plenary Meet-
ing of the European Hunting-
ton's Disease Network

(EHDN), held in conjunction with the
3rd World Congress on Huntington's
Disease (HD), convened in Dresden
(Germany) on September 7th and
8th, 2007. The event attracted more
than 500 scientists, clinicians, mem-
bers of lay organisations and relatives
of HD patients from all over Europe.
Outstanding researchers introduced
different hot topics, which were further
deepened in working group sessions.
New projects were presented. A
report on the activities of the EHDN in
the last year with an outlook for 2008
was provided. There is a complete
report on the Meeting, which you can
download from the following link:
http://www.euro-hd.net/html/network/
events/ehdn2007/ The next plenary
meeting will be held in conjunction
with the 12th bi-annual meeting of the
European Huntington Association
(EHA) in Lisbon (Portugal) from Sep-
tember 5th to 8th, 2008.

The plenary sessions were well-
balanced between subjects of inter-
est for caregivers and for scientists.
The presentations on weight loss in
HD, apathy and depression, self-
medication, and standard of care
covered relevant aspects in daily life
of HD patients, whereas the topics
on RNA therapeutics, assessment
of motor symptoms, juvenile HD
and biomarkers were more tailored
to scientists' interests. 

● Sheila Simpson (NHS
Grampian, Aberdeen, UK) and
Maria Björkqvist (University of

Lund, Sweden) discussed weight
loss in HD based on studies conduct-
ed with 8 mid to late stage HD
patients focusing on diet, calorie
requirement and energy expendi-
ture, which showed that all patients
had a calorie intake below the recom-
mended  amount. Simpson reported
data from Audrey McGregor, a dieti-
cian from Aberdeen, who has postu-
lated that “patients with carers who
were able to devote much time and
effort towards the nutritional needs of
their patient better managed to meet
the nutritional goals”.

● Gillian Bates (University of
London, UK) gave an overview of
antisense oligonucleotide and RNA
interference therapies as two differ-
ent genetic approaches aiming at
the treatment of HD. Antisense
oligonucleotide therapeutics has
been shown effective in animal
models for the treatment of neu-
rodegenerative diseases whose
pathogenesis is driven by the accu-
mulation of neurotoxic mutant pro-
teins (e.g. amyotrophic lateral scle-
rosis). In HD many antisense
oligonucleotides have been found to
inhibit mouse and human huntingtin
(htt) expression. Previous work in
the field of RNA interference
showed that short hairpin RNA mol-

ecules directed against mutant htt
reduced gene expression in cell cul-
ture and in HD mouse brain. Impor-
tantly, HD gene silencing improved
behavioural and neuropathological
abnormalities associated with HD.
Despite these preliminary positive
results in animal models, there are
many remaining challenges that
need to be resolved concerning the
efficacy, safety and tolerability of
RNA therapeutics as treatments for
HD in humans.

● David Craufurd (University
of Manchester, UK) reported on
behavioural symptoms of HD with
focus on apathy and depression.
HD patients often perceive mood
disturbances as more distressing
than motor and cognitive impair-
ments. They also exert a greater
impact on carers and the viability of
community care. Craufurd present-
ed data from a study he conducted
in 134 HD patients using the Prob-
lem Behaviors Assessment for HD.
The most common symptoms were
loss of energy and initiative, poor
perseverance, impaired judgment,
poor self-care and emotional blunt-
ing (88-66% of patients). Affective
symptoms such as depression and
anxiety occurred in approx. 30-40%
of the patients studied. The behav-
ioural symptoms reported can be
divided into 3 categories: apathy,
depression and irritability. Antide-
pressants are generally effective in
improving low mood and irritability,
but not apathy.

● Bernhard Landwehrmeyer
(University of Ulm, Germany) pre-

http://www.euro-hd.net/html/network/events/ehdn2007/
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sented the topic “Self-medication”
discussing the motivation of people
for using medicinal products on their
own initiative and the risks it bears.
“People accept more responsibility
for their health and inform them-
selves to make better decisions”, he
said. There are non-prescription
medicines of good quality which are
safe and effective. On the other
hand, self-medication may be a sign
of a failing relationship between
health care professionals and
patients or may just reflect the lack
of efficient treatment options. The
use of non-prescription medicines is
common among people at risk for
HD and in virtually all early stage HD
patients. Nonetheless, the impact of
self-medication on the course of HD
is unknown due to the lack of infor-
mation. These data could be collect-
ed through the studies of the EHDN. 

● Ralf Reilmann (University of
Münster, Germany) discussed clin-
ical tools for motor assessment in
HD focusing on the Unified Hunting-
ton's Disease Rating Scale - Total
Motor Score (UHDRS-TMS), a rat-
ing system developed to provide a
uniform assessment of the motor
symptoms in HD. Reilmann has
been working on methods to
decrease inter- and intra-rater vari-
ability and improve the reliability of
the test. In cooperation with the
Motor Phenotype Working Group,
he recorded a UHDRS-TMS teach-
ing video with detailed instructions
on how to perform and rate the
exam. The goal is to improve clinical
motor rating and hence enable a
more objective and sensitive clinical
motor assessment in the setting of
treatment trials. A programme for
motor training and certification, the
UHDRS-TMS Rater Certification
Project, is being developed within
the EHDN.

● Oliver Quarrell (Sheffield
Children's Hospital, UK) sum-

marised the activities of the Juve-
nile HD Working Group. The Natur-
al History Study is aimed at the
development of assessment tools
to diagnose and monitor the course
of juvenile HD (JHD) more accu-
rately. To meet this purpose, the
UHDRS has been adapted for JHD
patients. A Quality of Life Study of
JHD affected families, which was
previously conducted in the United
Kingdom, is now being extended to
other European countries. Other
projects include the Diary Study
and the Drug Survey, aimed at the
collection of data concerning the
symptomatic course of JHD in
response to pharmacological thera-
pies. One of the priorities of the
Working Group is the organisation
of information on JHD currently
available. For instance, an interna-
tional meeting was held in 2006
which will form the basis of a book
about JHD. 

● Sheila Simpson presented
interim results of a project devel-
oped by the Standard of Care
Working Group aiming at the cre-
ation of a guideline based on best
practice which describes a stan-
dard of care for HD patients that can
be used internationally. In many
countries there are no designated
clinics for HD patients, and within
some countries, the care provided
varies widely. The data collected
from 28 HD specialists in 9 Euro-
pean countries clearly showed that
the majority did not follow published
guidelines and that clinical diagnos-
tic methods were also not uniform.
Simpson is working on a model
called “Managed Care Network”,
which comprises multidisciplinary
specialised services for HD
patients. In the future the Working
Group will focus on the publication
of the guideline on the EHDN web-
site and in a peer reviewed journal,
the collection of data from new cen-

tres, the audit of current practice
and the further development of the
proposed Managed Care Network.

● Sarah Tabrizi (University
College London Hospitals, UK)
presented the “Challenges in estab-
lishing biomarkers for HD”, high-
lighting why the identification of bio-
markers that measure disease pro-
gression accurately is so important
for the efficacy assessment of dis-
ease-modifying therapies. A major
goal of clinical HD research is to
improve early diagnosis and pre-
symptomatic detection of neuronal
dysfunction, with the hope that a
better understanding of the early
events in disease progression may
allow delaying symptom onset.
There are multiple pathways which
can be triggered for therapeutic
design. Indeed, most novel drugs
have been targeted to early events
in the molecular pathogenesis of
HD. Different approaches are ongo-
ing to identify neuropathological,
biochemical and genetic biomark-
ers for HD. The methods used
include transcriptomics, pro-
teomics, peptidomics and metabo-
nomics analysis of biofluids and tis-
sues, imaging techniques (brain
scans) and clinical markers. Sever-
al small cross-sectional biomarker
studies have been already conduct-
ed involving pre-manifest gene car-
riers and HD patients in different
stages. Importantly, the biomarker
research has sparked a renewed
interest in the “peripheral” patho-
genesis of HD. Tabrizi is leading the
EHDN Project TRACK-HD, a multi-
national observational biomarker
study of pre-manifest and early
stage HD patients aimed at evaluat-
ing the sensitivity of individual and
combined clinical and biological
outcome measures for tracking pro-
gression of HD with a view to vali-
dating these measures for use in
future therapeutic trials.
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REPORTS OF MEETINGS / 3rd World Congress on Huntington's Disease

By Diana Raffelsbauer based on report by Lisa Bain

3rd World Congress 
on Huntington's Disease

T
he 3rd World Congress
on Huntington's Disease
(HD), held in Dresden,

Germany, from September 8th to
11th, 2007, was a joint event of
the World Federation of Neurolo-
gy (WFN) Research Group on
Huntington's Disease and the
International Huntington Associa-
tion (IHA). Under the motto “Join-
ing forces for HD”, the Congress
offered more than 500 scientists,
clinicians, representatives of lay
organisations and members of
HD affected families from all con-
tinents the opportunity to share
results, ideas and experiences.
Elizabeth McCusker (WFN,
Sydney, Australia), Christiane
Lohkamp (IHA, Stuttgart, Ger-
many) and Bernhard
Landwehrmeyer (EHDN, Ulm,
Germany) opened the Congress,
which was organised in joint ple-
nary sessions on topics of general
interest and more specialised par-
allel sessions targeted to either
scientists, clinicians or lay people.
There is a complete report on the
Meeting, which you can download
from the following link:
http://www.worldcongress
hd.net/html/2007/ The next World
Congress on Huntington's Dis-
ease will take place in Vancouver,
Canada, from September 12th to
15th, 2009.

● The Congress began with
a review and preview of
research in HD. Looking back,
Alice Wexler (University of
California, Los Angeles, USA)
described the village of East
Hampton, Long Island, New

York, USA, where George Hunt-
ington lived and worked as a
physician. In the late 19th cen-
tury, the families who lived
there, descendents of an HD
affected woman named Phebe
Hedges, helped identifying the
pattern of inheritance of HD.
Likewise, in 2007, progress in
HD research continues to be
made through a community-
wide effort with affected people,
family members, scientists, and
clinicians working together. 

● Helga von Wilucki
(Deutsche Huntingtonhilfe,
Hannover, Germany) recalled
the foundation of the IHA in
1979, the lay organisation
aimed at providing support for
HD affected families. Today the
IHA comprises 47 member
countries. Through a collabora-
tive relationship with the
research community, HD affect-
ed families have doubtless
played an important role in
advancing research and shap-
ing the clinical management of
the disease. This collaboration
ultimately evoked the bi-annual
World Congress on HD.

● Tribute was made to Mil-
ton Wexler, one key figure in
HD history, in recognition of his
work searching for a cure for
HD. Wexler died on March 16th,
2007, at the age of 98, leaving
behind a legacy of breaking
down divisions between fami-
lies and scientists. Together
with his daughters Alice and
Nancy, Wexler founded the
Hereditary Disease Foundation

(HDF) in 1968 after his ex-wife
and their mother, Leonore,
developed HD. One decade
later, Nancy Wexler (HDF, New
York, USA) started a project to
study the largest HD family in
the world in Lake Maracaibo,
Venezuela, which led to the
identification of the HD gene in
1993. These families now con-
sist of more than 18,000 peo-
ple, and research is still ongo-
ing to provide further details on
the molecular mechanisms of
pathogenesis of HD, such as
genetic modifiers of age at
onset, progression rate and
symptoms.

● Looking forward, James
Gusella (Massachusetts Gen-
eral Hospital, Boston, USA)
provided a geneticist's perspec-
tive of future HD research. “It
starts and ends with patients
and families”, he said. The pre-
dictive genetic test enables
researchers and clinicians to
intervene at a pre-symptomatic
stage, aiming at preventing the
disease development or delay-
ing the symptom onset. Drugs
can be targeted at any stage of
the disease process. Whereas
clinical trials have so far target-
ed the symptomatic phase,
most novel drugs in the pipeline
focus on neuronal dysfunction
and cell death. But yet there is
still much to learn about HD,
and “ultimately the gold stan-
dard is what is happening in
people”, said Gusella.

● The next three sessions
were devoted to the basic biology

http://www.worldcongress-hd.net/html/2007/
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of HD. Leslie Thompson (Uni-
versity of California, Irvine,
USA) presented an overview of
the biological mechanisms that
lead “from a faulty gene to a
bad disease”. The HD gene
mutation affects many cellular
processes, such as energy
production, neurotransmis-
sion, gene transcription, pro-
tein modification, trafficking,
cleavage and degradation. The
complexity of these mecha-
nisms makes the search for
treatments more difficult, but at
the same time provides multi-
ple targets for therapeutic
design. Several in vitro sys-
tems and animal models have
been developed to study these
changes, such as different cell
lines, yeast, Drosophila (fruit
fly), Caenorhabditis elegans (a
roundworm), mouse and rat
models. For instance, studies
in mice have helped scientists
understand the effects on
behaviour, cognition and sur-
vival, and assess the efficacy
and safety of compounds in
pre-clinical trials.

● Ron Wetzel (University
of Pittsburgh, USA) has been
studying the biophysical prop-
erties of the Huntingtin protein,
particularly its ability to misfold
and form aggregates. Proteins
normally tend to aggregate into
lower energy states following
certain biophysical rules. Clari-
fying these rules as well as the
causes of misfolding may lead
to a better understanding of
how the mutant protein dis-
rupts normal cellular process-
es. Aggregates might lead to
neuronal dysfunction and
death through a number of
possible mechanisms, each of
them suggesting potential ther-
apeutic strategies. This

includes inhibiting protein
degradation which generates
toxic species, stimulating the
formation of non-toxic species,
promoting removal or break-
down of the aggregates, or
blocking the downstream
effects of the cytotoxic mecha-
nism that is activated by aggre-
gates.

● Recent data from human
imaging studies and HD
mouse models have demon-
strated the importance of
changes in the cerebral cortex
and corticostriatal pathways in
the course of HD. Using a neu-
rophysiological approach,
Michael Levine (University
of California, Los Angeles,
USA) showed that, in HD
mice, there is a loss of excita-
tory input to the striatum cou-
pled with an increase in inhibi-
tion, while the opposite effects
occur in the cortex. Further
experiments conducted by
Levine using mice that do not
express the mutant Huntingtin
protein only in the cortex
showed that striatal neurones
could recover their normal
activity, suggesting that the
search for therapeutic targets
should go beyond the striatum.

● One of the main focuses
of the Congress was on how
clinical studies and trials can
help elucidate the pathogene-
sis of HD and establish new
treatment options with a view
to improving quality of life of
HD patients. In this context,
the identification of biomarkers
that detect disease onset and
progression accurately is
essential for the efficacy
assessment of new drugs in
clinical trials. The PREDICT-
HD Study was designed to
identify these early markers of

HD. Jane Paulsen (Universi-
ty of Iowa, USA), principal
investigator of PREDICT-HD,
said that the study design
came in part from families
coming to her with ideas about
subtle signs that might indi-
cate disease onset. The Pro-
ject achieved its goals: A high
number of pre-manifest HD
gene carriers (almost 1000
participants) was enrolled, the
sample size needed for pre-
symptomatic HD clinical trials
was reduced by up to 40%,
markers of disease progres-
sion were identified, the for-
mula of age of onset based on
the CAG repeat length was
validated, a wide database of
MRI scans, biological samples
and clinical assessments was
established. 

● Julie Stout (Monash Uni-
versity, Melbourne, Aus-
tralia), another investigator
involved in the PREDICT-HD
Study, described the HD Tool-
kit Project, which applies the
principles of evidence-based
medicine to identify suitable
assessment strategies. Based
on a literature review, Stout
rated assessment tools from
different categories according
to their sensitivity in detecting
decline in pre-symptomatic HD
subjects over 2-4 years. The
aim is to build a cognitive bat-
tery that will achieve the maxi-
mum sensitivity with the fewest
tests, thus improving the
design of clinical trials and
reducing the sample size.

● Diana Rosas (Massa-
chusetts General Hospital,
Charlestown, USA) reported
on how MRI imaging studies
may help in neuroprotective
treatment trials for HD, as they
may explain the neurological
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basis of the clinical abnormali-
ties seen in HD. Atrophy
occurs not only in the striatum,
but also in other parts of the
brain, including the cortex,
white matter and subcortical
structures. At the time of diag-
nosis, more than 50% of the
striatum is lost. At the time of
death the brain weight is
reduced by more than 30%. A
better understanding of the
changes that happen in the
brain during the course of the
disease may help explain why
clinical symptoms continue to
progress. Rosas' studies on
the cortex of pre-manifest HD
subjects have shown the most
extensive thinning in the motor,
sensorimotor and occipital
areas of the cortex, with
preservation of the frontal cor-
tices. “We need to understand
the 'where' in order to under-
stand the 'how', 'why', and
'when'”, said Rosas.

● Robert Pacifici (CHDI
Inc., Los Angeles, USA) pro-
vided an update of the work
that CHDI Inc., a non-profit
organisation and successor of
the Cure Huntington's Disease
Initiative, is doing in the field of
drug discovery and develop-
ment. CHDI pursues multiple
parallel approaches which
result in a widespread drug
pipeline including several new
targets in addition to the clas-
sic ones (e.g. Huntingtin pro-
tein, caspase-6, transglutami-
nase and BDNF). However,
“targets must be both biologi-
cally validated and chemically
tractable, or 'drugable'”, he
said. 

● Ira Shoulson (University
of Rochester, USA) reported
on the recently completed,
ongoing and upcoming inter-

ventional trials conducted by
the Huntington Study Group
(HSG), and Bernhard
Landwehrmeyer (University
of Ulm, Germany) summarised
those trials conducted by the
EHDN. Concluded studies
encompass PHEND-HD
(Phenylbutyrate), TREND-HD
(Ethyl-EPA), DIMOND-A (Dime-
bon, phase I-II), TETRA-HD
(Tetrabenazine) and EHDI
(Riluzole). DOMINO (Minocy-
cline) and DIMOND-B (Dime-
bon, phase III) are in progress.
Upcoming studies are 2-CARE
(Coenzyme Q10), CREST-E
(Creatine), PREQUEL (CoQ
and Ubiquinone in pre-manifest
HD) and ACR-16 (a dopaminer-
gic stabiliser). 

Most of these studies are
symptomatic treatments trials
conducted in manifest HD sub-
jects. However, there are now
efforts to begin conducting neu-
roprotective trials in pre-manifest
subjects. In addition, four obser-
vational studies are ongoing:
PHAROS (subjects at risk for
HD), PREDICT-HD (pre-mani-
fest gene carriers) and COHORT
and REGISTRY (manifest, pre-
manifest and at-risk subjects,
and family members not at risk).
Intensive research in drug devel-
opment has increased the num-
ber of compounds undergoing
clinical trials from 12 in 2004 to
18 in 2007.

● Monica Busse (Cardiff
University, UK) discussed the
use of physical therapy (PT) as
a means of improving move-
ment and function in HD
patients. The base of scientific
evidence is still limited to con-
firm the benefits of PT in HD. At
the HD clinic in Cardiff, Busse
is evaluating PT assessment
tools which could be used as

robust outcome measures, as
well as examining the content
of physiotherapy according to
the stage of the patient's condi-
tion and the level of impair-
ment. The aim of her work is to
provide concrete evidence to
support the use of PT and to
design clinical trials to assess
its effectiveness. 

● A day-care rehabilitation
programme for HD patients
was presented by Herwig W.
Lange (RZD, Dinslaken, Ger-
many) which comprises occu-
pational therapy, physiothera-
py, speech and swallowing
therapy, neuropsychological
interventions, medication and
social work. A small study
involving 17 HD patients failed
to show a significant benefit,
although a tendency towards
improving motor, cognitive and
behavioural symptoms was
detected.

On Sept. 10th and 11th, the
presentations were divided into
scientific, clinical and IHA ses-
sions. The scientific sessions
comprised the topics pathogen-
esis and pathophysiology of HD,
inflammatory and metabolic
alterations in HD, cell replace-
ment in HD, experimental mod-
els and HD therapies in experi-
mental models. The clinical ses-
sions covered understanding
the clinical features of HD, bio-
markers in HD, genetic testing,
predicting onset and phenotype
and guidance for care, recent
and upcoming clinical studies
and trials in HD, and HD related
disorders. The IHA sessions
were devoted to the topics of
people with HD, support sys-
tems for HD families in member
countries, rehabilitation in HD,
quality of life and challenge of
genetic information in HD.

REPORTS OF MEETINGS / 3rd World Congress on Huntington's Disease

By Diana Raffelsbauer based on report by Lisa Bain
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● James Pollard (Tewksbury
Hospital, Tewksbury, USA)
described the main cognitive
symptoms of HD and their
impact on daily life. HD patients
typically show the following cog-
nitive patterns: slower thinking,
recognition is easier than recall,
topic changes are difficult, diffi-
culty organising and planning,
and “can't wait”. These features
result in three conditions: narrow
focus on what is coming next,
apathy and irritability. A better
understanding of these impair-
ments may help family members
and caregivers to accommodate
the changes caused by HD, to
more efficiently interact with
affected people and to explain
the disease to others in a new
way. These accommodations
may avoid confusion, anger and
apathy, help in daily activities
and maintain a warm relation-
ship throughout the course of
the disease.

● Lucienne van der Meer
(Leiden University Medical
Center, Leiden, the Nether-
lands) presented data from a
study that she conducted with 77
early to middle stage HD
patients. The study assessed
how HD affects quality of life,

how patients and their partners
perceive HD, and how they cope
with the problems they
encounter in daily life. According
to this study, the largest impacts
of HD are seen in the parame-
ters of work, alertness, home
management, recreation, com-
munication, psychosocial
aspects and emotions. HD
patients believe that they have
many severe symptoms, that
they will be ill for a long time, that
HD influences their whole life
and that there is nothing that can
be done. These subjective ill-
ness perceptions affect quality
of life, as they decrease vitality,
physical and mental health.

● Karen Keenan and
Catherine Martin (Scottish
Huntington's Association,
Aberdeen, UK) reported on
their work at the National Youth
Service focusing on young peo-
ple's view of growing up in a fam-
ily with HD. Some of these chil-
dren have been caring for their
affected parents and are there-
fore particularly at risk for physi-
cal and/or emotional harm. The
problems they face include
issues around caring activities,
coping strategies, communica-
tion, family relationships, under-

standings of inheritance, risk
perceptions, attitudes to genetic
testing and having children. HD
affects parenting capacity and
children often experience multi-
ple losses. The burden of risk
and possible lack of information
may lead to prolonged anxiety.
Young people may also experi-
ence stigma and taboo associat-
ed with HD, all of which can lead
to some children being consider-
ably isolated. 

● Paola Zinzi and Stefano
Maceroni (Home Care Nova
Salus, Trasacco, Italy) con-
ducted a pilot project with the
aim of providing a quantitative
assessment of the effect of reha-
bilitation therapy on HD patients.
The programme comprised
physical, respiratory, speech,
cognitive and occupational ther-
apies. At the end of each 3-week
treatment, HD patients showed
a significant improvement in
specific tests for physical per-
formance, gait and balance. In
tests of depression, cognition
and daily living functionality,
patients maintained the initial
level and did not deteriorate
beyond the baseline scores over
a 2-year-period. In qualitative
questionnaires, improvements

Meeting of the International
Huntington Association

T
HE MEETING OF THE IHA WITHIN THE SCOPE OF THE 3RD WORLD CONGRESS ON HUNT-

INGTON'S DISEASE WAS HELD IN DRESDEN, GERMANY, ON SEPTEMBER 10TH AND 11TH,

2007. DIFFERENTASPECTS OF HD WERE PRESENTED BY OUTSTANDING HD SPECIALISTS

AND LAY ORGANISATION REPRESENTATIVES. THE TOPICS, WHICH WERE DIVIDED IN 6 SESSIONS,

INCLUDED SUPPORT SYSTEMS FOR HD FAMILIES, QUALITY OF LIFE OF HD PATIENTS AND THEIR

PARTNERS, AND CHALLENGES OF GENETIC INFORMATION IN HD. YOU CAN DOWNLOAD THE

COMPLETE REPORT FROM THE FOLLOWING LINK: http://www.worldcongress-hd.net/html/2007/

http://www.worldcongress-hd.net/html/2007/
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were reported in motor control,
speech, balance, swallowing
and gait. Positive effects were
also observed in mood state,
family and social relationships.
These results provide evidence
that rehabilitation is an effec-
tive tool to improve both physi-
cal and psychosocial symp-
toms of HD. 

● Don Lamont (Huntington
Society of Canada/HSC,
Kitchener, Canada) presented
the Canadian Model as an
example of how lay associations
can serve people with HD. Due
to the geographic and demo-
graphic features of Canada with
a population density of 3.2 peo-
ple/km2, this model is unique.
The core service network con-
sists of 10 HSC family resource
centres in larger communities,
as well as 12 individual and fam-
ily service workers in areas with
lower populations. Since its
foundation in 1973, the HSC has
been committed to supporting
individuals and families affected
by HD. The HSC strives to max-
imise the quality of life of people
living with HD by delivering serv-
ices, enabling others to under-
stand the disease by offering
educational programs and fur-
thering HD research. Indepen-
dent of HSC, there are 8 multi-
disciplinary HD clinics and 6
Huntington Study Group sites in
Canada, with whom HSC staff
collaborates.

● Michael Orth (University
Medical Center Hamburg-
Eppendorf, Germany) reported
on the HD Clinic in Hamburg,
where a multidisciplinary team of
specialists treat and advise
patients and their families. The
aims of the Clinic are predictive
genetic counselling and testing,
management of neurological

and psychiatric symptoms,
social support including legal
matters, therapeutic clinical tri-
als and research. To provide HD
patients with a continuum of
care services, the Clinic works
closely with other health care
professionals, including psy-
chologists, speech and lan-
guage therapists, physiothera-
pists, social workers and HD lay
organisations. One of the coop-
eration partners is the Northern
German HD Support Network,
which was represented by
Gabriele Ritter (DHH Nord,
Grossenbrode, Germany). The
Network brings together HD
affected families, self-help
groups and professionals of dif-
ferent institutions and care facili-
ties to a well functioning support-
ive system. 

● Aileen Ho and Mevhibe
Hocaoglu (University of Read-
ing, UK) summarised interim
results of the Huntington's Dis-
ease Quality of Life Project,
developed in cooperation with
the Quality of Life Working
Group of the EHDN. The fea-
tures of HD are unique, raising
the need for an HD-specific
assessment tool which is valid,
reliable and sensitive. Hence, a
questionnaire is being devel-
oped which addresses the spe-
cific ways in which patients' abil-
ity to live their lives has been
affected by HD reflected through
the subjective experience of the
patients. The Project is divided
in three stages: Stage 1 is aimed
at the generation and selection
of questionnaire items by inter-
viewing HD patients and their
carers. In Stage 2 suitable items
will be derived to conceive a pro-
totype instrument. Stage 3 will
evaluate the psychometric prop-
erties of the instrument. The Pro-

ject is currently in Stage 1.
Based on a review of the litera-
ture, semi-structured interview
questions were developed
which reflect different aspects of
health-related quality of life
(physical, functional, cognitive,
emotional, social, legal and
financial). Preliminary findings
have revealed the major impair-
ments that HD patients
encounter in the course of the
disease.

● Claudia Downing (Univer-
sity of Cambridge, UK) pre-
sented the challenges that arise
for those aware of their or their
partner's risk for HD when con-
sidering becoming and being
parents at a time when genetic
testing and new reproductive
techniques (in vitro fertilisation
and preimplantation genetic
diagnosis) have become avail-
able. Challenges comprise iden-
tifying the risks, undergoing the
procedures, justifying rejecting
the new options, deciding
whether to have children, living
with uncertainty or clarifying it,
and parenting with the knowl-
edge of a gene positive status,
which also includes the uncer-
tainty about the at-risk parent's
ability to sustain a parenting role.
Those parents with a positive
predictive test result face issues
such as living with uncertainty
about when they will develop the
symptoms and planning how
best to use this time to meet the
responsibilities towards their
dependent children. Planning for
the future includes making
appropriate care and housing
arrangements, finding ways of
“being there” for children's mile-
stones, ensuring that the other
parent is aware of the implica-
tions for the children and pass-
ing on values as well as genes.
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● Kosinski et al., Movement Disorders, Vol. 22, No. 11, 2007
By Justo García de Yébenes and Diana Raffelsbauer

I
n this very interesting publi-
cation, Kosinski and col-
leagues describe the case

of a 37-year-old man at risk for
Huntington's disease. As a
semi-professional marathon
runner, he had been running
since he was 20 years old for at
least 6 miles a day. From 1997
on he developed severe muscle
weakness and pain which per-
sisted after rest. In 1998 he was
examined at the Hospital of the
University of Würzburg, Ger-
many, where he was found to
have mild myopathy (a muscle
disease resulting in weakness,
cramps and pain in the mus-
cles), slightly increased levels
of creatine kinase (an enzyme
involved in energy supply for
muscles) and an expanded tri-
nucleotide repeat in the hunt-
ington gene of 43 CAG repeats. 

His running performance pro-
gressively declined and in 2004
he was evaluated at the Univer-
sity Hospital RWTH in Aachen,
Germany. At that time, he
showed obvious symptoms of
early stage HD: mild chorea,
slow eye movements and mild
bradykinesia (a slowing of
movements), with a motor score
of 8 in the Unified Huntington's
Disease Rating Scales. Again,
he had mild myopathy and his
creatine kinase was increased.
No huntingtin aggregates (a hall-
mark of HD) were observed in
muscle cells. However, his mus-
cle biopsy showed an accumula-

tion of mitochondria (the 'power-
houses' of the cell), which were
dramatically enlarged. The activ-
ity of a certain mitochondrial
enzyme called complex IV
cytochrome c oxidase was
severely reduced. This enzyme
is involved in the production of
energy for the cells. Moreover,
the level of citrate synthase, a
marker enzyme for intact mito-
chondria, was clearly increased.
These results suggest that the
energy supply to the muscle
cells was below the required
level. 

The key message of this
case report is the finding that

intense physical exercise may
trigger mitochondrial myopathy
in early stage of HD. Mitochon-
drial dysfunctions have been
previously reported in muscle
and brain tissues of HD
patients, most notably in those
with very large CAG repeat
expansions. Mitochondrial res-
piratory deficits have been also
found in muscles of HD trans-
genic mice. However, mito-
chondrial myopathy as a first
symptom of HD was never
recognised before. 

Since the Huntingtin protein
is expressed in all cells of the
body, we do not know why HD
affects preferentially the brain.
Medium spiny neurones of the
striatum (a brain structure
responsible for movement con-
trol), the most severely affect-
ed in HD, show one of the high-
est metabolic rates of the
brain. It has been hypothe-
sised for a long time that this
feature makes them so sus-
ceptible in HD. 

The data presented by
Kosinski and colleagues may
provide new evidence on the
role of the mitochondrial ener-
gy-providing system in trigger-
ing cell death in HD. This may
disclose new biomarkers for
clinical trials and may help to
design therapeutic strategies
based in novel approaches,
such as lowering the metabolic
rates of the most vulnerable
neuronal systems. 

Myopathy as a first symptom 
of Huntington's disease in a
marathon runner

The key message of
this case report is
the finding that
intense physical

exercise may trigger
mitochondrial

myopathy in early
stage of HD



14

A
myotrophic lateral scle-
rosis (ALS) is a neuro-
logical disorder caused

by degeneration of motor neu-
rones, the nerve cells that control
voluntary movements. The dis-
ease affects both the upper and
lower motor neurones, which
degenerate and die, ceasing to
send signals to muscle cells. The
result is muscle weakness and
atrophy throughout the body.
ALS leads to death on average
within 3 years of symptom onset.
Different strands of investigation
are ongoing aimed at slowing
disease progression.

Neuronal loss in ALS is medi-
ated by inflammation and pro-
grammed cell death. Inhibition of
these processes is therefore a
promising therapeutic strategy.
Minocycline, an antibiotic of the
tetracycline group, was shown to
reduce the activity of enzymes
that promote inflammation and
cell death. In mice, for instance, it
decreases the loss of motor neu-
rones, slows disease progres-
sion and prolongs survival. 

Several studies are ongoing to
assess the putative neuroprotec-
tive effect of minocycline in
humans. This article reports the
results of a clinical trial aimed to
test the efficacy of minocycline
for treating ALS. The study was
designed as a multicentre, place-
bo-controlled phase III trial
involving 412 patients, who
received either placebo or
minocycline in increasing doses

of up to 400 mg/day for 9
months. The primary outcome
measure was determined using
the revised ALS functional rating
scale (ALSFRS-R assesses the
level of functional impairment in
performing daily tasks). Sec-
ondary outcome measures
were forced vital capacity (FVC
measures the total amount of air
that you can blow out after full
inspiration), manual muscle

testing (MMT assesses muscle
strength), quality of life, safety
and survival.

In this study, minocycline
failed to provide any benefit for
ALS patients, since the ALSFRS-
R score worsened even faster in
the minocycline group than in the
placebo group. Patients on
minocycline also recorded faster,
though statistically non-signifi-
cant declines in FVC and MMT
scores. Quality of life did not dif-
fer between the treatment
groups. Safety assessments

yielded a similar frequency of
serious adverse events in both
groups. In contrast, non-serious
gastrointestinal and neurological
adverse events were more com-
mon in the minocycline group.
Most alarming, the minocycline
group showed a higher mortality
rate than the placebo group.
Taken together, these data pro-
vide evidence for a harmful effect
of minocycline on ALS patients,
which was not predicted in labo-
ratory and animal studies. This
finding may have implications for
trials in patients with other neu-
rodegenerative diseases.

A few pilot studies were per-
formed in small groups of HD
patients aimed to assess the
safety and tolerability of minocy-
cline in this patient group.
Minocycline was well tolerated
and no serious adverse events
were reported. Importantly, the
drug was shown to be effective in
stabilising motor and neuropsy-
chological functions in one study.
Nonetheless, the small study
populations do not permit an
extrapolation of these results.

Taking into account the nega-
tive findings obtained from some
animal studies and especially the
harmful effects reported from the
ALS clinical trial, caution should
be exercised regarding the use
of minocycline for treating HD as
long as its efficacy and safety
have not been undoubtedly
established in long-term place-
bo-controlled trials.

Efficacy of minocycline
in patients with amyotrophic lateral
sclerosis: a phase III randomised trial

SUMMARY OF INTERESTING PUBLICATIONS / Basic: Minocycline

● Gordon et al., The Lancet Neurology, Vol. 6, No. 12, December 2007
By Diana Raffelsbauer
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SUMMARY OF INTERESTING PUBLICATIONS / Basic: Neurogenesis

● Cho et al., The Journal of Clinical Investigation, Vol. 117, No. 10, October 2007
By Diana Raffelsbauer

Induction of neostriatal neurogenesis
slows disease progression
in a transgenic murine model of 
Huntington disease

T
he mutant Huntingtin pro-
tein exerts a neurotoxic
effect which causes

degeneration of certain neurones
(nerve cells). The most severely
affected are the medium spiny
neurones (MSNs) of the striatum.
The result is a dramatic atrophy of
the striatum, which is one of the
hallmarks of HD. Hence, one pos-
sible therapeutic approach would
be to induce regeneration of the
striatum starting from stem cells,
a process called 'neostriatal neu-
rogenesis'.

In adult humans, neural stem
cells can be induced to differenti-
ate and survive as neurones by a
protein called brain-derived neu-
rotrophic factor (BDNF). However,
most cells generated either die or
differentiate as glia (non-neuronal
cells that provide support for neu-
rones). The authors of this interest-
ing publication raised the question
whether it could be possible to
enhance neuronal production by
suppressing differentiation into
glial cells. One candidate drug was
identified as Noggin.

Noggin suppressed the gene-
sis of glial cells, thus expanding
the pool of stem cells responsive
to neuronal induction by BDNF. In
normal adult rats, the overex-
pression of Noggin and BDNF
yielded a substantial increase in
the number of neurones in the
striatum, most of them MSNs.

The newly generated MSNs
expressed proteins which are
typical for GABA (an inhibitory
neurotransmitter) producing neu-
rones, a characteristic feature of
MSNs. Moreover, the BDNF-
induced neurones extended
axons to their usual target, the

globus pallidus. The globus pal-
lidus is a structure of the brain
involved in the regulation of
movements at a subconscious
level. It is divided into external
and internal globus pallidus.
Equal numbers of both types of
neurones were detected: the
ones with projections to the exter-
nal globus pallidus and the ones
to the internal globus pallidus.
This is important because both
pathways are essential for initiat-
ing and controlling voluntary
movements and preventing invol-
untary movements.

When tested in HD transgenic
mice expressing the mutant
Huntington gene with 145 CAG
repeats, this strategy yielded sim-
ilar results as those observed in
healthy rats. Importantly, treat-
ment with BDNF and Noggin

relieved, at least partially, the HD
phenotype in the mouse model.
Treated mice showed a delay in
worsening of movement symp-
toms with a substantial improve-
ment of physical performance
and motor activity relative to
untreated control mice. More-

over, they survived significantly
longer than did untreated mice.
BDNF treatment alone, which
provides neurotrophic support
but only a limited induction of
neuronal cell generation, failed
to confer any benefit. The
improvements on physical per-
formance and survival induced
by BDNF and Noggin could be
blocked by Ara-C (an inhibitor of
cell division). These findings pro-
vide evidence that the benefits of
the treatment were due to the
generation of new neurones
(neurogenesis), rather than to
any neuroprotective effect exert-
ed by BDNF alone. The results
presented by Cho and col-
leagues suggest a putative dis-
ease-modifying therapy to
replace neuronal cell death in the
striatum of HD patients.

One possible therapeutic approach would
be to induce regeneration of the striatum
starting from stem cells, a process called

'neostriatal neurogenesis'



Jan 17-19  . . . . . . . .4th Human and Medical Genetics, Lille, France

http://www.assises-genetique.org/

Jan 25-27  . . . . . . . .International Brain Conference at UCF, Orlando, USA

Feb 4-7  . . . . . . . . . .3rd Annual CHDI, Inc. HD Therapeutics Conference, Palm Springs, USA

www.chdi-inc.org

Apr 12-19  . . . . . . . .American Academy of Neurology (AAN), Chicago, USA

http://www.aan.com/go/am

Apr 23-26  . . . . . . . .Spanish Society of Neurology (SEN), Las Palmas de Gran Canaria, Spain

http://www.neurolaspalmas2008.es/

May 31 - Jun 3  . . . .European Society of Human Genetics, Barcelona, Spain

http://www.eshg.org/eshg2008

Jun 7-11  . . . . . . . . .European Neurological Society (ENS), Nice, France

http://www.akm.ch/ens2008/

Jun 22-26  . . . . . . . .Movement Disorder Society (MDS), Chicago, USA

International Congress of PD and Movement Disorders

http://www.movementdisorders.org/congress/congress08/

Jun 27-Jul 1  . . . . . .International Special Neurochemistry (ISN) Conference, Beijing, China

International Meeting for Brain Energy Metabolism “Neurodegeneration and Regeneration”

http://www.isnbeijing2008.org/

Jun 28 . . . . . . . . . . .Austrian Huntington Association Congress, Graz, Austria

http://www.huntington.at 

Jul 12-16 . . . . . . . . .Forum of European Neuroscience (FENS), Geneva, Switzerland

http://fens2008.neurosciences.asso.fr/

Aug 8-11  . . . . . . . . .HDF Conference (CAGn) Cambridge, MA, USA

http://www.hdfoundation.org 

Aug 23-26  . . . . . . . .European Federation of Neurological Societies (EFNS), Madrid, Spain

http://www.kenes.com/efns/

Aug 30-Sep 3  . . . . .European College of Neuropsychopharmacology (ECNP), Barcelona, Spain

http://www.ecnp.eu/emc.asp?pageId=963

Sep 5-8  . . . . . . . . . .5th Annual Plenary Meeting of the European Huntington’s Disease Network (EHDN), in conjunction

with the 12th bi-annual meeting of the European Huntington Association (EHA), Lisbon, Portugal.

http://www.euro-hd.net/html/network/events

Sep 21-24  . . . . . . . .American Neurological Association (ANA), Salt Lake City, USA

http://www.aneuroa.org/index.php?submenu=AnnualMeeting&src=gendocs&link=FutureMeetings

Oct 3-5 . . . . . . . . . . .Deutsche Huntington Hilfe e.V. (DHH), Annual Conference, Duderstadt, Germany

http://www.huntington-hilfe.de 

Nov 11-15  . . . . . . . .American Society of Human Genetics (ASHG), Philadelphia, PA, USA

http://www.ashg.org/genetics/ashg/menu-annmeet.shtml

Nov 12-14  . . . . . . . .HSG Education and Training Program and Annual Meeting, Tradewins Island Resort,

St. Pete Beach, Florida, USA

Nov 15  . . . . . . . . . . .HD Clinical Research Symposium, St. Pete Beach, Florida, USA

Nov 15-19  . . . . . . . .Society for Neuroscience, Washington, DC, USA

http://www.sfn.org/index.cfm?pagename=annualMeeting_futureandpast&section=annualMeeting

HD CALENDAR

2008 Calendar
JANUARY
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APRIL
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16 Please send us your comments and suggestions: newsletter@euro-hd.net
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