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particular genetic form of HD.

The present invention provides a method of
identifying patients with HD, or individuals who are
at risk of developing HD, who are particularly likely
to respond to treatment with EPA in any appropriate
form and comprises the step of carrying out a test tb
determine the number of CAG repeats in the Huntingtin
gene and identifying those subjects with 45 or fewer

repeats.

If the subject has less than 36 repeats, this is an
indication of a normal individual. In a preferred
test, the subjects selected are those with 44 or

fewer, or between 36 and 44, CAG repeats.

The test may be carried out on a sample taken from
the subject for analysis purposes only and not
returned to the subject. The diagnostic step will be

carried out in vitro.
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The EPA used in the methods of the present invention

ig preferably ethyl-EPA.

A CAG repeat number of 46 or more does not show any
difference at all on treatment between administration
of a placebo and of EPA. In contrast, and
unexpectedly, patients suffering from HD who have CAG
repeat numbers of 45 or below show a large benefit on

administration of EPA.

Although all HD patients have a genetic abnormality
in the same gene, not all patients have the same
abnormality. The normal gene for huntingtin contains
a sequence of CAG repeats which code for a
polyglutamine sequence in the gene itself. Even in
normal individuals, the polyglutamine sequence is of
variable length, but so long as it contains less than
36 CAG repeats and hence less than 36 glutamines in
the polyglutamine sequence, the individual will be

normal. However, when the sequence contains 36 or
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completely unable to care for themselves. They
usually die 10 to 25 years after the onset of the

disease.

The number of CAG repeats has a strong effect on the
age of onset of the disease. Patients with numbers
only just over 35 may not become ill until their 50s
or 60s or even later. Patients with repeat numbers
over 60 may become ill in adolescence or even in
childhood. Most patients, however, tend to fall ill
between the ages of 30 and 50. Once the disease has
started, there is a tendency for patients with large
numbers of CAG repeats to progress more rapidly
although this effect is weak compared to the strong

effect on age of onset.

The number of CAG repeats can be identified by
diagnostic tests based on the polymerase chain
reaction (PCR). These tests provide a firm diagnosis

of HD and can, of course, be applied to pre-
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effect on age of onset. The nunber of CAG repeats can

be identified by diagnostic tests based on the
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Clinical trials of the ethyl ester of
eicosapentaencate (ethyl-EPA) in HD have provided
strong evidence of the benefit of EPA in HD, and
also, completely unexpectedly, of the value of CAG

genetic testing.

135 patients with genetically-confirmed HD were
entered into a one year trial. They were randomised
to receive either 2g/day of ethyl-EPA or an
identical-appearing placebo. They were evaluated at
baseline, six months and 12 months on the total motor
score (TMS) subscale of the Unified Huntington’s
Disease Rating Scale (UHDRS). The UHDRS is the
standard rating scale which is used to monitor the
development of HD. The TMS is the component of the
UHDRS which changes most reliably, rapidly and
consistently and is therefore appropriate for

monitoring the outcome of clinical trials.

At the end of one year, change in TMS was compared in

the placebo group and the ethyl-EPA group. Overall
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score (TMS) subscale of the Unified Huntington's
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year by 19.3%. This difference was highly
statistically significant on either analysis of
covariance or on chi square testing. Particularly
striking is the fact that the great majority of
patients on ethyl-EPA actually improved. Previously
the best that had been hoped for in neurodegenerative
diseases like HD was a slowing of deterioration
rather than any actual improvement. Since the ethyl-
EPA group improved more than three and a half times
more than the patients on placebo over one year, this
means that after one year the EPA and placebo
patients had separated by more than four and a half
years of disease progression. Putting it another
way, the treated patients had gained at least four
and a half years of useful life. 1In contrast, the
patients who had 46 or more CAG repeats did not show
any difference between the ethyl-EPA and placebo

treatment.
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who had 46 or nore CAG repeats did not show any
di fference between the ethyl-EPA and pl acebo
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pat enteﬂqmeic@atdfomplai%7%té tadssi Ritefeid ed to use
pure or nearly pure EPA and EPA derivatives. DHA and

related fatty acids nmay not only be ineffective but

may a%&%@gﬁ%f@??éaaﬂgg%arations comprise EPA in an

appropriately assimilable form where of all the fatty
acids present in the preparation at least 90%, and
preferably at least 95%, is in the form of EPA and
where less than 5%, and preferably less than 3%, is

in the form of docosahexaenoic acid.

Preferably, among the other fatty acids present there
are less than 5%, and preferably less than 3%, of
each of AA or DPA-n-3, individually. The same
preferably applies for any other fatty acids which
might compete with the EPA.

It is preferred that the aggregate DHA, AA and/or
DPA-n-3 content is less than 10%, of the total fatty

acids present, and preferably less than 5%.

The EPA may be in the form of ethyl-EPA, lithium EPA,
mono-, di- or triglyceride EPA or any other ester or
gsalt of EPA, or the free acid form of EPA. The EPA

may also be in the form of a 2-substituted derivative
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efficacy of EPA and its derivatives. The preferred

preparations conprise EPA in an appropriately
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in the preparation at |east 90% and preferably at

| east 95% is in the formof EPA and where |ess than
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Mh|Ch1%%H%d1ng chlorpromazine, haloperidol, risperidone,

olanzapine, sertindole, ziprasidone, zotepine or
amisulpiride. Standard anti-schizophrenic drugs,
antidepressants, tranquillizers, and anti-epileptic
drugs, which are used to relieve some of the symptoms
of Huntington’s disease, may be administered together

with the EPA formulations.

As an example of the treatment of Huntington's
digease, taken from EP application 1148873, a
randomised trial of 96% pure ethyl-EPA was set up in
seven severely disabled patients in the final stages
of Huntington's disease. All required 24 hour nursing
care, had severe movement disorders, were irritable
and were partially demented. They were randomised on
a double blind basis to receive 2g/day ethyl-EPA or
2g/day placebo for 6 months. During the 6 month
period, four patients showed progressive
deterioration while three patients reversed the
course of the disease and showed improvement with

reduced abnormal movements, reduced emotional



primarily on neurotransm tter netabolism or
receptors. Suitable drugs for co-admnistration with
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i ncl udi ng chl or promazi ne, hal operidol, risperidone,
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for 6 t ring_the 6 nmonth period, four
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lab”iﬁﬁbjyggéééjtéﬁgliéyeﬁﬁp bQHE9¥89eQEgBﬁ¥r§@dindicating
loss of brain tissue. In the two patients on placebo
over 6 months the ventricles enlarged as expected.
In the two patients on ethyl-EPA, the MRI showed a
reduction in lateral ventricle size indicating an

actual reversal of brain tissue loss.

These dramatic results in patients in the end stage
of a previously wuntreatable disease caused by
abnormal protein accumulation demonstrate the wvalue

of ethyl-EPA in neurodegenerative disorders.

The present invention provides a significant advance
in identifying which patients are likely to respond
to such a treatment by analysis of the Huntingtin
gene. The invention offers the advantage that it is
possible to identify patients who are at risk of
developing the disease and to administer to them EPA
to prevent or postpone the development of symptoms of

the disease.



cognitive function. Wien the code was broken all four
patients who deteriorated were found to be on
w@b@eehw1d while all three patients who i nprovePCTEB2003/005131
found to be taking ethyl-EPA. In four of the
patients, two on ethyl-EPA and two on pl acebo, the
brai n degeneration was assessed at the begi nning and
end of the study by magnetic resonance inmaging (Ml).
MRl allows an accurate assessnment of the size of the
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anal ysjs, of the Huntingtin__gene. The invention offers
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pat # &Sl W ar atvddshudf odevel 9pi ngnt hegndi s€838 or
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t heltRRRTUARENt of syiiens of either intravenous,
intraperitoneal, intramuscular or sub-cutaneous
routes. Topical applications using patch technology

or vaginal or rectal forms of application are within

the range of the invention.

When combined with a drug used to ease the symptoms
of Huntington’s, the EPA compound and the other drug
may be administered separately, each in their own
formulation. They may be packaged separately or be
present in the same overall package. Alternatively,
using techniques well known to those skilled in the
art, the EPA and other drug may be formulated
together, so that a daily dose of EPA of 0.lg to 10g
per day, and preferably of 0.5g to 5g per day, is
provided with the normal daily dose of the other
drug.
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EPA formul ations, in 90% and preferably 95% or even
w@ooensfoer ns, nmay all be admini stered oral |y vPEI/GB2003/005131

delivery systens known to those skilled in the art,

i ncludi ng soft and hard gel ati n capsul es;

m crocapsul es in powder, tableted or capsule form

tabl ets for the solid conpound, Iithium EPA;, or

enmul si ons made with appropriate natural or synthetic
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papentar ahky raggther di.nset s =g/ dgr, yratredably 0.1g
various oils or_in emul sions_or dispersions, using

ei ERet OPMNERRVIHOUEETY HRaESFeltoRe &R, tPnPPAABEcul ar or
sub- cut aneous routes. Topical applications using
pat ch technol ogy or vaginal or rectal forns of
apBKAMBLE OFORMELAFEANS t he range of the invention.
When conmbined with a drug used to ease the synptons

of Huntington's, the EPA conpound and the other drug
magnbeaatdnofi sher ol knparatedaynpleac thenptrhdiict ona at

fornul atjop. The caged _separ at el y . be,

b SEERE. P #ES A ol PG R BAP R At FO4Fy e
usiBgyt eapolases ael it Hhase sKill edmpatéheith
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efficacy. In particular, fatty acids such as DHA,
AA, DPA-n-3 will, individually, be present in
concentrations of less than 5% and preferably less
than 3%. The total aggregate of such competing
compounds must be less than 10% and preferably less
than 5%. This degree of purity is also valuable in
minimising the volume of material which must be
consumed each day, a major factor in helping
compliance in psychiatric patients where lack of

compliance 1s a serious problem.

1. Capsules made of hard or soft gelatin which
contain 250mg, 500mg, or 1000mg of ethyl-EPA,
triglyceride EPA or other appropriate form of EPA.

2. Tablets containing 250mg, 500mg or 1000mg
lithium-EPA or hard gelatin capsules containing

similar amounts.

3. Emulsions, solutions or dispersions in which the

lithium-EPA, ethyl-EPA, triglyceride EPA or other
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per day, and preferably of 0.5g to 5g per day, is
provided with the nornal daily dose of the other
w@leaeg/05®13N0 2004/ 050913 PCT/ GB2003/ 005131 WhePCT/GB2003/005131
supplied al one, the useful daily dose of EPA nay be in
the range of 0.05g to 50g/day, preferably 0.1g to
10g/ day and very preferably 0.5g to 5g/day. EXAMPLE
FORMULATI ONS I n each of the followi ng exanpl es the
product is at |east 90% and preferably 95% or nore
pure. This is very inportant as other fatty acids
wi lAPrEeppeescwtPRT PheEBpAFRPIRaIihdimG Sl akhg
re 4t f kL ca I i r, fatty acids such
asq%E%}d ZRFEDER?ngga%A%?,fﬁééﬁ%%éhﬁﬂ1y, be present in
concentrations of |ess than 5% and preferably |ess
thgn 3%, The total aggregate of such conpeti
conpounghost SBEL P0G T SAtn st B ERb Y s o
t haay o% ofki sfdefgeeEraf cpupdlinyds samd Siovvalluakide i n
m ni msing the volune of material which nust be
consuned each day, a major factor in hel ping
compl i ange rakeRsMEEAL it Coatd:endmsu iR |RfkaQhing
coqg!lance is a serious problem 1. Capsul es made of
harfd o8y 1986t tgeFAPTE/ Whi eh O%Q%itrhezé&i%g,ccgmﬁ%r
1000ngy of ethyl-EPA, triglyceride EPA or other

appropriate formof EPA. 2. Tablets containing 250ng,
50@ig Cor AB0@GAgples 1-5, but using 2-substituted

derivatives of EPA.

11-20. As in 1-10 but in which the EPA compound is
formulated with the usual dose of any other drug used
for the treatment of the symptoms of Huntington'’s

disease.
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l'ithi um EPA or hard gelatin capsul es contai ni ng
simlar amounts. 3. Enul sions, solutions or
waele@pes®idns in which the |ithium EPA, ethyl -BEPEHGB2003/005131
triglyceride EPA or other 10 WO 2004/ 050913
PCT/ GB2003/ 005131 appropriate form of EPA are
prepared in a palatable liquid formfor ora
adm ni stration. 4. Suppositories or pessaries into
whi ch 100ng to 5g of one of the EPA conmpounds are
fornmul ated. 5. Intravenous solutions or enulsions
coftaiMEng from 10mg to 500ng/ ml of one of the EPA
conmpounds. 6-10. As exanples 1-5, but using
2-substituted derivatives of EPA. 11-20. As in 1-10
but % whiZcmethedERA ddepbifring pebremtatwcWwi th t he

usual dos%—l ti@?@{:]p t'geﬁigre ge'l;lsgg 11f1<9{v£(§.]§a}|_]&§ S@Me

of the synptors -0 untTngton”s disease.
2004/ 05091% RGCHXGBXO@Ee0bb3hg Blhat msgton s nitdwst: aof

identifyin atients wt Huntington' s di.s e,. or
| ndi vi doal G r éfesé’P“gi LR gFeagW%PBp‘i”h‘éhe@EA in any
Hunt i ngt obioiS8aste feld Wohbriesponthé ostegasarent

with EPA in any  bioavailable formconprising the step
of det er AHHFHEN ks PrUBPeEARE r EDBatPFHT gt the

Huntingtin gene and identifying those

subjects with 45 or fewer repeats.

2. A method according to claim 1, in which the
treatment comprises administration of ethyl-

EPA,

3. A method of treating Huntington’s disease
comprising the steps of identifying patients
having 45 or fewer CAG repeats in the gene
for huntingtin and administering to those

patients EPA in any bioavailable form.

4. A method of preventing the development of
symptoms in individuals who are at risk of
developing Huntington’s disease comprising
the steps of identifying individuals having
45 or fewer CAG repeats in the gene for
huntingtin and administering to those

individuals EPA in any biocavailable form.
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Huntingtin gene and identifying those subjects with
45 or fewer repeats. 2. A nethod according to claim1,

WO poowfosm3 t he treatnment conprises adm ni st r at PONGB2003/005131
ethyl - EPA. 3. A nethod of treating Huntington's
di sease conprising the steps of identifying patients
having 45 or fewer CAG repeats in the gene for
hunti ngtin and adm nistering to those patients EPA in
any bioavailable form 4. A nmethod of preventing the
devel opnent of  synptons, in individuals who are_at

ri sk Sof éeU‘@FBBfin@CFBﬁ@%%t% s SF Conpr WELAY
the steps gk E8&NLELYHDSEAL Vi dual Saidith A5 e@hyl-
fewer CAG repeats in the gene for huntingtin and

adm ni ste®PAg to those individuals EPA in any

bi oavai | able form 12 WD 2004/ 050913 PCT/ GB2003/ 005131
5. A nethod according to claim3 or 4 in which the EPA
adm nistered is in the formof ethyl- EPA 13
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