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Background
[6003] There are many physical health risks associated with serious

mental ilinesses and their treatments, aside from the inherent morbidity
of illness symptoms and functional decline. Chief amongst those
physical health risks is the increased prevalence of obesity and associated

metabolic syndrome.[1]

[0004] Metabolic syndrome was defined by the World Health
Organization (WHO) in 1998 as the presence of type II diabetes or
impaired glucose tolerance or insulin resistance associated with two or
more of the following: (i) hypertension (>160/90), (ii) elevated
triglycerides or low HDL- cholesterol, (iii) body mass index (BMI) >
30kg/m? or increased hip/waist ratio of >0.9 in men or >0.85 in women,
and (iv) microalbuminuria of > 20 ug/min overnight. Forty per cent of
those with impaired glucose tolerance and 70% of those with type II
diabetes have features of metabolic syndrome, and therefore are at risk
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el B h EP Sy [361‘
asdocigted Wit Se 1zophrema I, 18 mesocortical regions,
dopamine blockade results in a potential worsening of negative
symptoms and cognitive impairment. In tubulinfundibular areas,
dopamine blockade results in increased prolactin and in the nigrostriatum
leads to extrapyramidal side effects (EPSEs). Most atypical
antipsychotics antagonize SHT2 receptors to a greater extent than they
antagonize D2Rs. This SHT2 receptor inhibition resuits in an increase of
dopamine release, which in the prefrontal cortex improves negative
symptoms and cognition and in the nigrostriatal pathway potentially

reduces or eliminates the risk of EPSEs.[6]

[0007] Two novel antipsychotics, aripiprazole and ziprazidone, are

not commonly associated with weight gain, diabetes or metabolic
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Zhﬁpﬂﬁiﬂgﬁfeg‘é@ﬁ% IRhp(RHS Gs WR198E cB8hMion and extrapyramidal
side effects. SHT2 antagonism also leads to the increase of noradrenolin
in the prefrontal cortex. Aripiprazole does not have anticholinergic
effects and displays very low é,ntihistaminergic and al affinity, which
might also explain the low incidence of cognitive dysfunction and
orthostatic hypotension associated with this agent.[6]

[0009] The reasons why ziprazidone does not cause weight gain
have not yet been fully characterized, but may also possibly be related to
dopamine effects,

[0010] It is well known in the literature that dopamine regulation is
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t S q‘ig@&g,tm%g)/gffggﬂ e{{gg g;wtgg@ glmggsﬁggﬁd@ pudd thenn lae risk
dfb‘l‘ad{}eﬁ‘-eeatmg. High energy intake obesity (too much food eaten) results
in "reward deficiency syndrome" due to a decline in D2Rs. With food
intake, dopamine is increased, which leads to an increase in the activity
of the dopamine transporter mRNA, particularly in obese individuals.
This increase in dopamine transporter production leads to a decrease of
dopamine available at the synapse to interact with the dopamine

receptor.[8]

[0012] In some cases weight gain may be multifactorial. There are
numerous orexigenic (appetite stimulating) and anorexigenic (appetite
suppressing) peptides and cytokines important in the regulation of food
intake. Some of the these peptides and cytokines interact with dopamine
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thal anus, feeding is halted. Leptin is highly
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decrease leptin, and stinulate 15
Lisee elegiee bydebiostaoneksy vaimenlhavier2-8hel ¢ héglgyr leptin levels

. Lentih
078" PSRRI R80T 2 e, and Smutat
hy@gﬁﬁ%{g@]ms, l eptin inhibits neuropeptide Y, a key

or exi g and 20 stinul ates several key anorexigens.
Nor adrenol in neurons are co-localized with

n eptidg Y.in the riventrical pucleus of the

a ‘ﬁor hyESPHBIf’é’ﬁﬂ’él.Sgﬁﬁ é}régﬁqym%@ﬂ sch nergy storage to
AR ey olls O Sen L AN LER UG B Bfard cireuits. In
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hypot hal anus), .25 whi ch m ght_be the nechani sm
r E‘EH:P%@%ISEV%I@J FEosRsgeRsabsatianadin neurons are

co-localized with neuropeptide Y in the periventrical nucleus of the
anterior hypothalamus. In leptin deficiency, noradrenolin in the
periventrical nucleus, and perhaps other hypothalamic areas, is increased
(Ieptin normally blocks noradrenolin activity in the hypothalamus),
which might be the mechanism responsible for hyperphagia associated
with leptin deficiency. If noradrenolin or neuropeptide Y are injected
directly into the periventrical nucleus, this results in increased feeding.
Increased neuropeptide Y is also associated with increased insulin
resistance and a reduced basal metabolic rate (BMR).[1]

[0015] Leptin's interaction with dopamine might be related to
mesolimbic dopamine projections associated with feeding reward effects.
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effect), resulting in over-eating and weight gain. 10
[0016] The | ateral hypothal anus appears to be a key
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xi.c. effects of

L B RBRGA Iisralimascus b BRI S5uisah aron daieiming yeceptor

A S dph i AMEDRR Rt BiRniom blgpls the

oaerigKineifcats oﬁldspamme in the LH/perifornical area. Anorexic
dopamine activity may be due to inhibition of orexin neurons.
Antipsychotics that increase the FOS expression of orexin neurons also

block dopamine receptors.[1,9]

[0017] Dopamine modulates excitatory synaptic transmission in a
dose-dependent, reversible manner in the orexin neurons. The direction
of the modulation depends on the dopamine receptor type. DIRs
facilitate orexin at low dopamine doses. D2Rs decrease the frequency of
spontaneous excitatory neurotransmissions at high dopamine doses. Low
to moderate dopamine levels in the LH/perfornical area excites orexin
neurons through D1Rs, which excites ventral tegmental area (VTA)
neurons, ultimately increasing dopamine release in the nucleus

accumbens and prefrontal cortex (a positive feedback loop is created
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hypothalamus. Metformin has not consistently demonstrated beneficial
effects in reversing the weight gain associated with psychotropic

medications.[1,11]

[0019] Proinflammatory cytokines are essential for the development
of anorexia during infectious diseases. These include tumor necrosis
factor (TNFa), interleukin 1P (IL-1B) and IL-6. TNFa is synthesized in
fat cells, which also produce its receptors. Both TNFa and its receptor
are associated with obesity. TNFa may induce insulin resistance and
impair glucose tolerance. Clozapine, olanzapine and the antidepressants
amitriptyline and mirtazapine are activators of the TNFo system. Drugs
that do not always cause weight gain (paroxetine, venlafaxine,
haloperidol) are not associated with the activation of the TNFa system.
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syndrome in a patient receiving treatment for a mental illness is

20 described. The method comprises administering to the patient an
effective amount of a dopamine agonist in conjunction with an effective
amount of an atypical antipsychotic drug. Examples of atypical
antipsychotic drugs which may be administered in conjunction with the
dopamine agonist include clozapine, olanzapine, quetiapine and

25  risperadone. In one embodiment of the invention, the dopamine agonist
is pramipexole. The dopamine agonist may be administered in a low
dose, such as less than 1 mg per day of pramipexole.

[0022] The invention also relates to compositions comprising an
30 effective amount of a dopamine agonist and an atypical antipsychotic
drug in combination, and uses thereof,
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dquezBpe. agonhfudhbuthb fRbWIN: HebbrifloR! LEEliAKYetails are
anmount “of an atypical_ antipsychotic ug. anpl'es o
atSgpiferth inandepsy piiovide aimaye thbraighrapdbestanding of the

P : . . ith th 4 ; e
" BvEREOE] F3aprer YRR aElnE me be aprREeGHa s these
AR I e BIRAL, BRI 0w et ha 8 nol B
mesrolven addesdésbed éal dietaihtclb ami%ggge]:ce?uaﬁ_lﬁsbk?g‘gr}]g g@go
. f ' . i nventi
- dndeBGon o ReshuobrdboRes Sesintaing MS@‘I@Fﬁ@e t b
; p‘%m | St \ C
g% gltsd%lgﬁrgﬂ ruég{?‘lf%qggﬂr%thgﬁ%ol%?tﬁé%@%s%gs?‘hereof.
-8 WD 2009/ 059418 PCT/C%2008/001362 Descri ption .
he fol | ow tion, specific
538@2%‘]5 Tg: gﬁgggrtwém&?ﬁn gﬁlagﬁvmsd'ggmﬁgﬁ&%gﬁl@ éoalpﬁ%ritéons for
I.0g: [ { Qn. ver, the
| e BESESAERE e TR g HSPHla siBABERE syhdome

an tpatiehty secekvi idalsin@ipeShote Idru ks Byt rBARABRLST mental
ﬁ lg_\]not een n%;az\t/\tn?por de_s?frslybed in dgt ail to avoiozf :

S I . 0
uhBesssadyipye paseeilnmly, this apphicetionaklates totht nginpined

o ABrPRRTAA PO 8 3 u B AE Phingcbyic 88884 4.0
[ doRamifkbiagohivte Ak dRdicatert BStHeOe ARt iadatA réstamples below,

conposi tions for preventing or reduci ng weight gain
aﬁl@rﬁm‘éﬁn@d@hemhb% bees )%gdwmm be wlipatdlneffective in

VAN typi-cal antipsychotic drugs for treatnent
of P iR Qb BRUT e petiedibdRiy hatbSrany
application relates to the conbined adm nistration of

one or more atypical antipsychotic drugs and a.
[0025] One dopamine agonist shown to be effective in accordance

with the invention is pramipexole (sold under the trademarks
MIRAPEX® and SIFROL®). Pramipexole is a dopamine agonist
developed for the treatment of Parkinson's disease and restless leg
syndrome. It is metabolized by the kidney and does not interact with the
cytochrome p450 (CPY) system. Pramipexole has up to 10 times greater
affinity for the D3R when compared to the D2R and 17 times greater
affinity when compared to the D4R. It has no affinity for D1 or D5, SHT
Ach, H1, opioid, al-adrenergic or -adrenergic receptors and mild

b

affinity for o2 receptors.[13]

[0026] There is some support in the literature for the proposition
that administration of pramipexole may influence patient weight. In a
randomized controlled trial (RCT) using pramipexole in fibromyalgia,

9.



15 dopami ne agonist. As indicated in the experinental
exanpl es below, this conbined therapy has been shown
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wei ght gain in patients requiring therapy. [0025] One
dopam ne agoni st shown to be effective in accordanc

26 0vp o sukiedtslasiimere than wpéﬁm@r(tb@caumo@fﬁw@ week
t k P : : i [ Se:
SRRERR et d By 757 wdibbd SRR Fpbubs in

P&ﬁdqgmnﬁ@uﬂé peaap NG 76 H tiespldcebo gwng[d6% THet study used
met a es not interact with

olized hy the kidney_and d ,
t Bixad eeRmabaB op. e(te%(ﬁ mgs’{gﬁre PiCERTPSRBPEEADSYGPOtic

PO FRBRH ST lhibo' g6 oby BB At fpmiperole
WoRR Epityedchd %eﬂétﬁll%ﬁeﬂ kblhadnalthbbighidaustemvdd 1
or D5, 5HT, Ac H 1, opioi - adr énergi c or

; d
( 8oBmenkst g&pﬂrt@i:bpbcﬂsganm&ﬂ& prantipexglergrougvs. 71% in
[ 13] 30 [0026] There i t inthe ..
CrHEH Y Wi E T R TC
Pandomiz e%ﬁc%gﬁtﬁptocfiflg’gp lt%r; ?gﬁﬂ%r%f%w%%&gﬂéﬁi p S&Sg vy

f hbgloenthiagithat tyfciily 2008105841 8 RERsGA2O8BNABNBE 21 40%

over. t he.cour.s

0 ubj ect s, .l ost t han 5 pound of
N A e A N S AR S T TS

g 2 . ot
OBOSEy Ry PR AR LRI G uprrions
f ifxest # peadsahaptic effetosikeattinhdbibs dupaifiee eranendssion in the
reported psychotic 5 synptons or sign'%ic sl eep
dPERRRGEARBS A8 INHICASBHB 2BKELYy &‘?ﬁfbgkh) Y ramipexole

W SRR RRE B 1R pliE] SHRE I g aHEY AR e
gtoup e¥salatib¥odrd thel astdbes by pothesiati Gl 1dwsdosegsranabexole

associated with an inprovenent in_ fibronyalgia . '
sy asvbanyiety BytIRETeASHE éar&dfaﬂc)hnéezebn(%@d@é@égwousal' )-
10 higher than that typically used to treat restless

| egs syndrone or Parkinson's disease.[13] Higher

COMOETL r at i ok WissiblethRekal )ldsay of prafipesylediivieta

dopami'ne neurotransm ssion_while |ower concentrations
pre-synaptic effect by lowering levels of norepinephrine and
neuropeptide Y, resulting in weight loss. Conversely, higher doses may
cause a post-synaptic effect by increasing dopamine agonism, resulting
in excitation of the reward pathway and increased feeding and weight

gain.

[0028] During the premarketing development of pramipexole,
patients with earlier or advanced Parkinson's disease were enrolled in
clinical trials. Various adverse events were identified, not including
significant weight loss or weight gain, and most events were mild or
moderate in intensity.[ 14] One retrospective chart review, published in
the Annals of Clinical Psychiatry in September 2000, reported
"Pramipexole, used as an adjunct to antidepressants or mood stabilizers,

-10-



favor a pre-synaptic effect that inhibits doparri ne
transm ssion in the hippocanpus. An increase i
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subj ects and none of the placebo subjects occurred

e%}iﬁ/ i i‘ggetqigq&w%%igt@ ﬁﬁ a%tql];ﬁhﬁgglar and bipolar
g 15 SRSt Sy e

prt&ﬂnmeacband daes rat 2aupe anyysnazmﬂscslm ﬁ&et:tdowhlichxmﬂd

| evel f. norepi nephrine and, neur.o

- ageRidRyit] RSGan Gamtnaion vath, S5 EeY i meRotisscesneaially
C%ﬁ@n%s@&%&im ¢ effect by incr easi ng dopam ne

agonism resulting in excitation of the reward
pat hway and i ncreased feeding and weight gain. 25

BP9kl e Mopaeynaank omiaa OB oUCda (BEIT) published in
ﬁﬁ@%&%@?é@@@i i 208ar Ifkibgc hanbREREog g Biggrment
sigffbibotant] pagicpind, foossl manpesblc @ahave @!g(ﬂnﬁ@éﬂit

events were mld or 30 npderate in intensity.]

ram ieggant ctleatt Iegidewblebnind pdaceho- COhifOl’iﬁdéltlsdy, 21

e i DR b ol TR ERRE SR HRGS R, o

nﬁ;ﬁ@reﬁie@'@ic' lbi’@fssaf HAQuMOo2 Q’Qﬁir@»ﬁ% eﬁ@fy%@&l@y%/l‘%%ﬁﬁ?to as

appeare fective and safe g%t he “t'reatnent of
u rmp@d éialahdem) pmlwr rand@mbfs@sagﬂect trsireainoontdwiiyl }yr,amlpexole

@§§° g&la@{%{f L@l )Sﬁ}rgfgg/ge d%rlg}qq&fgl%lg‘% gﬁds assessed
Wi} the M&ﬁ%ﬁﬁ%ryiﬁs% ]P@pﬁ@s\%dﬁ‘Rtahﬂg S\éa‘ip %ﬁik@@&ts except

antlpsychot espe en use
[ doR@peNbreashezroup crcnnptnted ¢hie strdyr, dIheeahalysmlof(mTa)nce for

aﬁb{ﬂl j\qipgééégp@ S stng Hoerazbon Ring Sicaly abores stowsd a

T D e

p/Moehgoment-raibleegl D¢preysioalRating Scale from baseline) occurred in
60% of patients taking pramipexole and 9% taking placebo (p = .02).
One subject on pramipexole and two on placebo developed hypomanic
symptoms.[16] Other studies have examined the impact of the addition
of pramipexole to an existing treatment regime of conventional
antidepressants or mood stabilizers (i.e. not including atypical
antipychotics).[21-23]

[0030] Considerable data suggest that pramipexole may have D3
preferring effects; these observations are particularly noteworthy, since
the D3 receptor has an anatomic distribution that suggests it may play an
important role in neuronal circuits that have been implicated in
depressive states. In addition to its effects at the D2/D3 receptor, it is

now clear that pramipexole also exerts robust neurotrophic effects, many
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patients with DSM IV bi polar 11 disorder, depressive
phase on therapeutic |levels of lithiumor val proate
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were random y assigned to treat nent wi th pram pexol e

ot Aih (S BEelalfd waiprentlain §EHs suliapargtic protein

Depeleggigngiating Scale. Al subj ects except for one
in each group conpleted the study. The analysis of
vari ance for total Montgonery-Asberg Depression

oAPRR1 =A7 L @f&iﬁéﬁ%rihé’%%%@ﬁeﬁe(réa%ﬁ%c%%%ﬁ oL e se of
Ivgﬂel | occur r eﬁa E%ﬁ%@)@%ggl enfés gkfﬁnn&gonjunCtlon with

preéy@mekahﬂpaymmes,ahchgspl acebo (p =.02). ne
subj ect on pramnm pexole and two on pl acebo devel oped
hypomanic synptoms. [ 16] Qher studies have exam ned

thg i MRy Bfn}‘ehg r eld& ﬁr’w R f?@‘? gl.i@br sute@? lost more

exi'sting treat conven
ant i dephas Sapdundy cmqwtrsd abll Ote @fl%’)l(ld}e}ﬁ) Mafexplained above,

ncl udi atypical 25 antipychotics).[21-23 0030
Icons, :Jdléﬂgﬂsa \é%geaﬂa @G@@ﬁ&\&@g%ﬁ eyRRiFip éiuﬁ etud]wf[vmhel]uzdsa

par 1 cuP GRBRbI e 7 e RIEITHATES Teteptor nas an

anatonic distribution that suggests it may play an 30
ort nt role in neuronal circuits that have been
gﬁl iC ﬁé@llp%quépﬁmﬂ‘&éo poatbely angafmttthcramdepr@sant

effect cl ear that

pr ani péx tCt Eﬁ‘ g‘%@iﬁ@%&ﬁé@#&&@l@ p:lcgf zggt(‘sommonly
nany plésc\f@e%g%hﬁ@%éﬁgnﬁ’ﬁ@él%@@%‘f%%@@? egler

may be nedi at via upregul ation of the antiap ptotlc
protel ﬁsyngIQ[ﬁiﬂ@k] [0031] In summary, several
different factors support the use of 5 pranipexole to
retard wei ght gain when adm nistered in conjunction

o oL ARS8 it g i

nor e thfarar@ep@ﬂa ds4comgiday causdcb%emghpgamewmc}ﬁdecreased

explai ngd AR “Jose was lowered.[19] As demonstrated in the examples
below, it appears pramipexole may be particularly effective when
administered in a low dose. As used in this patent application, a
low dose of pramipexole may preferably be in the range of less
than I mg per day (e.g. 0.125 to 0.5 mg per day). Pre-synaptic and
post-synaptic dopamine receptor affinities have been determined
for pramipexole, suggesting possible mechanisms of action for
weight loss. For example, affinity for pre-synaptic dopamine
receptors at low doses and post-synaptic receptors at higher doses
may explain why pramipexole prevents weight gain at low doses
and possibly promotes weight gain at higher doses.

4) A study showing D2 agonism decreasing hypothalamic orexin,
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10 there were no serious adverse events in this study
whi ch had a forced titration to 4.5 ng per day.[13] 2)
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antidepressant effect in nood disordered patients
(where atypicals are comonly 15 prescribed) without
significanf, side effects or Energlng psychosi s. [

15, 16] HPuting1p apsphibiiory sdfecs mnsthe xewars pathsay and

: ST 5.
caused ot ehed ReRm T TR 08RG o vy FES e
was | overiagonis®] whichienmnbt iavelddnin Weigiasmhefduced by

bel ow, it appear.s pram pexole may be particularly _
effecti@?iépw&ﬁmlﬁmhﬁ%@%?ﬁd in a low dose. As used in

this patent application, a |ow dose of pram pexole
may preferably be in the range of less than 1 ng per

d&) (e @linieal 3seiabichsBeRaib&RMirth& Belo¥aRhi 0.13%0mg
25 post-synaptic dopam ne receptor affiniti'es have

been dé¥ahnpasele pﬁj‘rdqu)fr ﬁ@ppéd@ﬁé@?@ﬂd@@? amgdﬂlgsllsiis}brbrédone,
i A i { 0s O exa ) .

a1 eyeesting St fmall Gl sed Shschestbomingundibular

doses ajephapsise-suffiaRintly f@méxglgma&tiﬁ' gher doses may

expl ai n why pram pexol € preven wel g t gain at |ow
doses 30 and possibly pronotes wei ght gain at higher

o e SR SRR SRS B
ok o : - nhi hitar

(o IamRBGREZYTSaRS \RBILc e R B P
opposite to the effect of BHT2C antagoni sm whi ch may

e AT TSR S G e
e e En S oG i haRlipErd Ry AP MR RyRd n

per day st . ( _ _
saggﬁséimg withthevevertio.| Sdosed ather dbpemihedgonists have
' I bul . .
t Hggrrl %;5‘&‘%2 Itct)) have an effect on food intake and weight. Examples of
other dopamine agonists include bromocriptine, cabergoline and

pergolide.

[0033] Bromocriptine is a dopamine agonist that has been shown to
increase insulin sensitivity. After § days of bromocriptine, there is a
reduction in diurnal glucose and insulin concentrations, lower blood
pressure due to the sympatholytic effect of D2R activation, and an
increased basal metabolic rate (BMR). Long-term bromocriptine
increased glucose tolerance and reduced body fat. Bromocriptine might
improve glucose homeostasis by reducing hypothalamic neuropeptide Y
or via its sympatholytic properties (increased hypothalamic NA is a
marker for obesity and leads to increased feeding). Bromocriptine might
also impact glucose metabolism by reducing noradrenolin in the
ventromedial hypothalamus. As a result, it has been investigated for its
usefulness in treating type II diabetes.[7]
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appetite.[14] [00321 As will be appreciated by a
person skilled in the art, 15 dopam ne agoni sts ot her
than pram pexol e rmy al so be enployed in accordance

V‘gﬁﬁBﬂhe | NWMHd R dn@ Wé@gég?@gﬂ%ﬁ sagr?ﬂhﬁlg(ﬁgocnptme
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dheadmheql19¢6 eiamh EOELTYY), CANaRNETIAY, [05Isthcha¥eh 5%),
blﬂéﬁ)d Sgﬂ 5 1dueet o€t hed)s n(pat héo ?lgglztf eect oess[gz ’

r
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i mprove gl ucose honeostasi s by reduci ng hypot hal am c
eptide Y or via its synpatholytlc properties
(ﬁ?}%ﬁased depamine agonistsawhidr iy bousebasatgordance

%&ﬁﬁl%qﬁxéﬁf&bﬂéﬁe SR et snetsp et olE afid
?tgggdg@ﬁ@b' er)Iﬂnh‘@ﬂe h4§ %’a%@h% SHRRL Qﬁhﬁﬁl"f% Pnesgaexole

een i nvesti ated or 1ts use

\ﬁlthrsemllen‘d)ﬁ wﬁﬁnlty hiitdbes Els? afi]mt)iﬁme%ﬂ%@&%?& does
iSSP0 S5 el ol S B e e use
(0RMothEPARRI AN FoSE ntadddmréet'%% ARl CiERa

herapy was di scont'in I'n approxl
nmahangsdbncthawum‘ A ledv eiose offrbpititole Theskl b8 0.25 -1.0 mg.

BRRSEAES 19045 Atrmeodoiaiyog  fatgue (199
I i ght headedness (5%,

[0036] Quinagolide is a D2 receptor agonist which is much better
tolerated than bromocriptine with a half-life of 24 hours allowing once
daily dosing which would be favorable if one were creating a combination
product with an atypical antipsychotic. One 1991 study when quinagolide
was named CV205-502 [20] mentions significant weight loss in 11 of 12
patients treated with this drug for macroprolactinomas. The weight loss
could have been related to lowering prolactin levels but there may also be
weight loss related to the D2 receptor agonism directly. A low dose for
quinagolide would be 25-50 micrograms per day.

[0037] The following examples will further illustrate the invention
in greater detail although it will be appreciated the invention is not limited
to the specific examples.
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be used in accordance wth the invention include

cabergol ine, pergolide, ropinirole and quinagolide.
Rggﬁﬂaﬂgﬁe has characteristics nost simlar to

pram pexole wth simlar D2 affinity but | ess D3
affinity. However, ropinirole does have hepatic

mtQG38) | sm RraimpaSmle was astédimtintydh moimits ediehid Sained
use 15 with othe éh cat i ogs. |1gy contrast_ 90% of

PR HERI Weightd20r B0 agundse RirefBazaming rad whedhen retapsed

d i 0y . .25 d

o8t oL RIS AREaR) T Ral s LT 5Bond
rh‘hﬂptafrqmiapiim onhisplridenguch better 20 tolerated

than bronocriptine wwth a half-life of 24 hours
all owi ng once daily dosing which would be favorable

10, S BERLRE U B P e
qlosoadale e ol\aﬂia?ﬁiléﬁdh&_\é?ﬁéﬁéﬁ%é V&@IQ‘] stARBHIRNS.125 me

significant weight loss in 11 o 2 patients trea
v nexelepeday titraind frodast ipwands oeweekbhbadiosmtil

nyERY e ®ha o e PR s reliGe 1Bl PrdPatecues 6.25 me
tﬂveic@%adrwptlgbls%gggpgésﬁq &RAE bétwleh OM ?S)“?%, (5 ‘P(E% Bgrﬁiay not

qui_nagol i de woul .25-50 m crograns per
TorRlyfRievewadywesghtais inithesd patibets sthtted baakeort bEnzapine

[ ' 3@ in greater. detail, although it wl]l be
(35F Bl toan & wReRO R o halisaclprd naBiants whieave gained
&p@ I . .
Pd%gﬁz%logﬁg%gge aggﬁp\éﬁgéﬂﬁ%%g]% FiEht, In opepaisnt where
tfesting hilnodisaghys werphiglet thanhwrhed theipreshipexole a pears to
i gnifi canﬁ i ght %20-.40 0 ndsa] on ol .anzapi ne ané3

39%%’% s ¢ Pé&%éﬂb wyag tﬁ@@%@? gushsnns@nesmal range.
treatnent. This patient group did not respond to

trials of quetiapine or risperidone. [0039] In an
dixamgiletlo prevent wei ght gain again (weight had been

[0040] A 31 year-old female was diagnosed with bipolar disorder at
age 17. She suffered from panic attacks, obsessive compulsive disorder,
and social anxiety. Three years previously, she had gained 60 pounds,
raising her weight to 210 pounds, while on carbamazepine and olanzapine

{20 mg per day). Two years previously, she had weighed 150 pounds
while on lamotrigine alone (400 mg per day).

[0041] When the patient was administered pramipexole (0.25 mg
twice per day) in combination with olanzapine (20 mg per day), she lost
11 pounds (going from 187 pounds to 176 pounds).

Example 2
[0042] A 34 year-old female suffered from post-traumatic stress
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hi ghest dose required in 18 patients was 0.25 ngy

tw c . Doses of _pram pexol e, between 0.125-0. 50
spEib tdsvera Aepriisitnte ves gmengcamw@mnﬂ(é@@ mg per
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di agnosed with bipolar disorder at age 17. She
obsessi ve conpul sive

suf fered frgom pani c_attacks,
Mﬂ {inﬂ saligl day ereﬁnﬁladW%wayGhS@MW(buﬂtuyzapme

Jom gﬁf%ﬁ%@&%ﬁﬁtﬂ%@smﬁﬁ% R p e daigpred in

Ft&:fmﬂﬁ*»e)tlonTV\Q}aYaﬁﬁbﬁrh%es\tb mt}ﬁfﬁhﬁ %6{8@\!&'?@ %n@ﬁgesght

pounds 25 while on | anotrigi ne al one
[BBag3sethion] 66 popadisenthevimahdosaoé pmraqaqofcdmmwol% mg

twi ce per day) in conbination with
&%a{ﬁg&%? @Y(ZO per day), she lost 11 pounds (going
from 187 pounds to 176 pounds). 30 Exanple 2 [0042] A

34 year-old female suffered frompost-traumatic stress
Exanaﬂedb9/059418 PCT/CA2008/001962 di sorder with

T80Ty S eureSlf RIS Aicgiase v b tibaifadY digprder,
ts%fﬁe?ﬁq%?%ﬂgﬁ?i%c at li’z?(ﬂ{zsgne ngﬂjﬁtah %estgl@s&égsogd“ gcphe failed

di scontT nued speri

atr eslbxmql;m) aegnﬂehtarnun d&th@f@eﬁﬁ@n&@iﬁd@&ﬂ%ﬁm@%d so a trial
ri speridone was

d 5 t h Th f
i STBaRaHasatat BOTR Ariedeshel auperida, syticadone todén a
%&%ﬂ?'ghﬁy%mqlﬁnﬁ&%@seto 202 pounds.

[0045] The olanzapine dose was increased to 10 mg per day and was
administered in combination with pramipexole at a daily dose of up to
0.75 mg per day. This resulted in a marked decrease in appetite, and her
weight was maintained at 202 pounds despite the addition of prednisone
at 5 mg per day for joint pain.

Example 4

[0046] A 29 year-old female suffered from major depression and
panic attacks. She was given olanzapine (5 mg per day) and pramipexole
(0.25 mg twice per day) in combination.

[0047] Her initial weight of 168 pounds was maintained. She
discontinued pramipexole on her own, and her weight increased to 181
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pounds. The final dose of pranm pexol e was OI gsfwg I
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attacks She was given ol anzapine (5 ng per day) and
pram pexole (0.25 rTg tvvl ce per day) in conbination.

R L o Pl pBtignEeiaiNan o ran ped BE ey ) i
ARkt 604 %’83&%?%‘?3%‘?? Eommbinafiohl KegPmittafly

riasteaseddopt@ippands,cowita Qo265 imyehyd 6F pr aiﬁhbeéidclté dole25 mg
e nex WO

t d to ounds wit hi n
i g %Uiec ﬁf% lélci’seIBW[? Sp tyange (e dp4 aranrdsnepen reassessment
Séﬁgrefggpeg om post-traunatic stress disorder, with
pani c attacks and maj or depression. Augnentation of

Example 6

[0050] A 46 year-old female suffered from bipolar I disorder, with
panic attacks and social and generalized anxiety. She was given
quetiapine (300 mg per day) and risperidone (1 mg per day). This
resulted in a weight gain from 230 to 247 pounds.

[0051] She started pramipexole at 0.25 mg per day after weight gain
and her weight decreased to 244 pounds; however, when pramipexole was
discontinued, her hunger increased tremendously and her weight
increased further to 250 pounds.

Example 7

[0052] A 33 year-old male suffered from major depression with
panic attacks. He was given a combination of quetiapine and risperidone
for augmentation of antidepressants. His weight increased from 202 to

208 pounds, and there was a worsening of symptoms.
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therefore discontinued. 10 [0049] The patient was

gi ven ol anzapi ne (5 ng per day) and pram pexol e

(0.125 ng per day) in conbination. Weight initially

i sed t Plelfirtpa\WIsisx FEQH L i —
p@nﬁexol e to 0.25 ng a_erégg;dl%%i%ﬁ@fﬁ&ﬁgém\%?xg%? at

r @d@dninggperodasin pombasatiporandhisessghenincreed o Bpounds

. 6 [ 0050 46 -old f | ff d
A BT R L00S0] AS Yo ol Lol s fered
95 LA SIS BT A g e
day3 12 Poundsr dshublesttrohpee-peimipergde wiy 616 R3bIVI0 a7

pounds. .[,0051 he started pram pexale at 0.25 per
o*é%,gqﬁ??fé CHANEY Rt g%mmomd ﬁ&er\mﬁgnpe&e& 1guresa4
AR e R e DRSSP B 2 BFGUE r8PeciErels, wih up dietary
herangeisgintd wielighitegsiad further to 250 pounds. Exanple 7
[0052] A 33 year-old male suffered from ngjor

depression with 30 panic attacks. He was given a

' igpn of quetiapine and risperidone for
gﬁagyng@tgtq)on of antidepressants. H s wei ght increased

0654202 t oA 508emoontifhal@8d fched €roradifo M5 8oL with
synptons. -17 WO 2009/ 059418 PCT/ CA2008/ 001962 [ 0053]

HROStiEaurBgtio|siiesa siises dar aagbr@rﬁ@ !attaaks.agie peapigedon
Uit 38 et AR HaRlont R B aflohes 259

.was increased to 0.25 ng per day, 5 and the

patient's weight decreased to 214 pounds in two weeks,
and then to 212 pounds. Chol esterol pre-pram pexole

"[’ﬁﬁsg] 6 nmirl{{sLm%H?cation was changed to olanzapine (15 mg per day)
and weight was maintained at 259 pounds with pramipexole at 0.25 mg

TID (three times per day). With each increase in dose of pramipexole, a
marked decrease in his voracious appetite was noticed.

Example 9

[0056] A 28 year-old female suffered from bipolar II disorder,
including a depressive mixed state, panic attacks, and obsessive
compulsive disorder. She was on lamotrigine (200 mg twice per day).
After an increase in quetiapine from 300 mg to 600 mg HS (at bedtime),
her weight increased from 150 pounds to 160 pounds.

j0057] With pramipexole at 0.25 mg AM & HS (in the morning and

at bedtime), weight decreased by 3 pounds and was maintained at 157
pounds.
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gain. 10 Exanple 8 [0054] A 56 year-old male suffered

f bi pokar 1l disorder, with post-traumatic stress
%‘B F Lﬂd pani ¢ attacks. He was pl aced on

qQfE03SPi ne At 687afm] @@m@%i ahdéifﬁlﬁgg?édtﬁfbnt Fof r&¥rSctory

wei ght” was 259 "15 pounds. di cati on was

cHeprpsaiamand @ﬁzfatpipﬁ&d MEmvdtlph? opamlzeéaﬁudepgfmsanamals

%”%J?lﬁ%i‘éeq 1R 04 1 Yoo RarFentofidb R g

of exREATR D XRhSe marked decrease in his voraci ous
appetite was n t]i?eced )Exan'pl e 9 [0056] A 28 year-old

ferml e suffered frombipolar Il disorder, including a
ST Gt BB Cal Sl B i
rR%rmdSiM?%g (@ghfi 7 i“io dl"?‘?) n@?&ﬁdsﬂrhrﬂyﬁ&eﬁf% BearkEQTherease

to 60
i m:aplastem fRamipsRo tmmmﬂsl 25ompeAM &bl (1] GR5Mbriighand at

CbSARES osin iRy his fRkiebhabh b posngaimmse rendHaRts, despite

e ST N T -

mal e was undergoing treatnment for refractory
gﬁgress' opn, and participated in nultiple optim zed
?H&i(eeglsant trials. He was given G pralex (40 ny

an Og exf.ended ;. o
A0l = B8 BobPERSTHER g, v
Zpadicgittdskéaindogsttialnelxietie Sheﬁ&ﬂs on Effexor XR at 300 mg per
day for 1 year. She was given quetiapine at 100 mg per day for three
months with no weight gain. However, upon increasing quetiapine to 200
mg per day, she gained 10 pounds in two weeks (from 152 pounds to 162
pounds).

[0061] On further administration of pramipexole at 0.125 mg once
daily to twice per day, she gained no further weight over 3 weeks. After
increasing pramipexole to 0.25 mg AM & HS (in the morning and at
bedtime) for 3 weeks, she gained 5 pounds. She was asked to decrease
dose to 0.125 mg twice per day. This patient was put on prednisone by
her gastroenterologist which caused her weight to increase from 167
pounds to 185 pounds. Accordingly, the specific impact of decreasing the

pramipexole dose could not be determined.

Example 12
[0062] A 33 year-old female suffered bipolar I disorder. She had
suffered from bulimia from age 20 to 22, and suffered social anxiety and
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2 pounds in 5 days (from 171 to 173 pounds) and noted
a marked increase in appetite. Pram pexole at 0.125
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viay, 8 € WWagyRisOgeser olriginsrandprezasi nghe gained 37

qgiglgﬂ ' ay, she gained 10 pounds in
t V\%Sggg&ﬁ ?%%qu%@%{c% to 162 pounds). 20 [00611
On further adm nistration of pram pexole at 0.125 ng

0 ,daily to twice per day, she gained no further
%&3‘(] overShe Wasksartad ey prangipese alg0 bamigpaswiok gerr day and

i r Qi and at dtinme) fqr 3
Qo8 ipdihd 15 (2 oblAATE" A 0o SmeTy b Ehobfindi
Yradopexote, Fadtod Moéd\fsﬁgatpﬁTBS?Was@tﬁ%nﬁﬁﬂﬂ?,%hd’lﬁierol 7.5
put an predni sone b her gastroenterol ogl st I C
craagﬁ&,r@d Wégbm:rnf%si% ot/ 11, thensasie apbefods startihgs
the specific inpact of decreasing

cordi ngly,
t gﬂﬂé?éﬁﬁ%exole dose could not be determ ned. 30

Exanpl e 12 [0062] A 33 year-old femal e suffered
bi pol ar | disorder. She had suffered frombulima
@130 to 22, and suffered social anxiety and

i

- 2009 9418 P 008/.001962 body d hi
108690 0 8 BRI a1 SurarA AP oA NG (o ehetwise
t e . ) .

SpecHled, widPaRsUatveLagRRAGRHiOhAR Xbdie agtagkcs, She
¢aynedil) gourals omariemgapineo(Z0mmpeeday Wavd ShEtN&s]

al so ,prescribed | trigine and prozac. She gained 37
DRI 68 Grotaminedo0b mdA1Sahhegime)) despite her exoroise and

diet,

[0065] She was started on pramipexole up to 0.25 mg twice per day,
and lost 5 pounds in three weeks (from 132 to 127 pounds).

Example 14
[00606] A 40 year-old female suffered from post-traumatic stress

disorder with severe depression. She was given multiple medications,
including Effexor XR, lamotrigine, and benzodiazepine.

[0067] To this was added olanzapine (10 mg per day) and

pramipexole (0.25 mg twice per day). Her initial weight of 312 pounds
was maintained for several months.
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[0063] She was started on pram pexole at 0.25 ng tw ce
per day and |ost ten pounds (to 172 pounds). After (
WHRREY R Wat el y two nonths on pram pexol e, fadCIHg2008/001962

bl ood sugar (FBS) was 6.61nnol/L, cholesterol 7.5 10

DEREPIC S no” r e SZiﬁfl vl & &Qf[ 8?252] “A 26
' n F\W s .
YE0e8) | ol 28 Rk o SR O R oh BindaE T tiSifep with

nic atdckskend Bbadertiabnres@thlroulidsrdyr, Mkd 8aRPAKENS that had
T per .dayi»,, and a_?ﬁ?t her ?O’ pounds on BPagh

EJG%FE%& DERVIOsSEY for meniawassdanzaninededich @V&;Senefused because
i ' 0.l Sh started on
> Sfrh?nlls %@%@ug%@56§@§%§8$%0030&4\53ay, and lost 5

pounds in three weeks (from 132 to 127 pounds).
e 14 [ 0066] A 40 year-old female suffered from ‘
Eﬁﬁl&r aunai he paticst egrexs! (i 3 trigewithi a hortbinaton of olanzapine

RS Ber FUSHRER PR AN DUS: DEAAR b8 3hy, and i o
iraeeneisht d0A6 Hovevéh 'sﬁe%?x&éggﬁ%oﬂlti%%%itﬂ%e
(10 ng per day) and pram pexole .25 ng twCe per
10 qapmipeaole dueitalcostiagit inuheditehogmided ®oighas As a result,

intained for,.several nonths. -20 WO 2009/ 059418
R B BGaN a0 SoRPNUEReTE 45 pesbu] whs Bospuahzet.d
femal e suffered frombipolar | disorder, with panic

attacks and borderline personality disorder. The only
dgxampled6 had worked previously for mania was

AT, At S bR e TS misba e, with
'5 gUREGhS s el ROtk sGhAR BELRGmple 15
dEty onhdagémt that hadxperdcansevieidy fosahiia HUEYRIzaBhR,

coul d not continue with the, . .
which was refused because the patient had previously gained 23 pounds.

[0071] The patient agreed to a trial with a combination of olanzapine

20 2.5 -5 mg per day and pramipexole 0.125 - 0.25 mg per day, and did not
experience weight gain. However, she could not continue with the
pramipexole due to cost, and immediately gained weight. As a result,
olanzapine was discontinued and the patient was hospitalized.

25 [0072) As will be apparent to those skilled in the art in the light of
the foregoing disclosure, may alterations and modifications are possible in
the practice of the invention without departing from the spirit or scope
thereof. It is therefore intended that the following appended claims and
claims hereafter introduced are interpreted to include all such alterations

30 and modifications as are within their true scope.
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type Il diabetes, and netabolic syndrone in a patient
receiving treatment 5 for a nental illness, the
nmet hod conprising adm nistering to the patient an
effective anount of a dopam ne agoni st in conjunction
wth an effective anount of an atypical antipsychotic
drug. 2. A nethod as defined in claim1l wherein the
dopam ne agonist is 10 selected fromthe group
consi sting of pram pexole, bronocriptine,
cabergol i ne, pergolide, ropinirole and qui nagol i de.
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3. A nethod as defined in claim2 wherein the dopam ne
onist is prampexole. 15 4. A nethod as defined in
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5. A nethod as defined in any one of clains 1-4

er el j . 20 antipsychotic drug is
:W%gﬁaémmﬁalﬁoup consi sting of clozapine,
ol anzapi ne, quetiapine, and risperadone. 6. A nethod

as defined in claim5 wherein nore than one atypical
aht i psM@th@ p§ pmﬁmlrg er e%duczagmepomﬁmg@ axeight gain,
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LRt trfen%ﬂt 1@191‘%@& 282 mbﬂﬁ)d)&?mﬁ)?fs%ﬁ’g ﬁﬂmiﬁ%t&mﬁwﬁh@ Pétient an

as defined in claim| wherein a | ow dose of
deffactivie aagnmtsxf a éop@kmm sgen@cﬂ in cpgjBLRD0 Y/ iEA efective

PCT/ 8/ 00196 t hod defi d I 3
Fount O Fo el ppPsiEhele dBiee | ea than ong.

m|lligramper day. 10. A nethod as defined in claim9
wherein the dose of pram pexole is 5 within the range
of. 0. 1Aamethal s dgfiped idayaim 1. whenzntbd dapadahicriggbnist is

rsel5eledr TR (s otn Cvgrans Seradaged. DrmRCHBERGe
?‘Zp‘?eﬁfﬁ’gﬁg b@‘@ﬁm‘?’%ﬁﬁ%‘@ dhd GERERTENS, 20971 St 19

wher ei n the dose of ropinirole is in the range of
0,25 t grang per, day. ts 14. A pethod as
défin rinﬁt a@ﬂ@ igeddnailagn 2 whereipbe dopapacAgamast is

pramipexole.

4. A method as defined in claim 2 wherein the dopamine agonist is

quinagolide.

5. A method as defined in any one of claims 1-4 wherein the atypical
antipsychotic drug is selected from the group consisting of clozapine,

olanzapine, quetiapine, and risperadone.

6. A method as defined in claim 5 wherein more than one atypical

antipsychotic is administered.
7. A method as defined in claim 1 wherein the atypical antipsychotic
drug antagonizes the SHT2 receptor to a greater extent than it antagonizes

the DA2 receptor.

8. A method as defined in claim 1 wherein a low dose of the

dopamine agonist is administered.
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anX| ety, post traumatic stress di sorder, and
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di sorder, the nméthod conprising adm nistering an

effectlve anmount of a conpound having a dopam ne

107 5. S617E o RSN SRR fgpenote s
e{viRfihit6 rafBBE 00f zﬁt&@wmglger ageni st and an

effective anbunt of an atypic anti psychotic drug.
30 17. A conposition as defined in claim16 wherein

cbhs! <R st 35 BrFbesonalef oberethhf ot Sifuinagolide is
cabelo gg%f@ft@gb'tﬁ?cror Anlideplddvyand qui nagol i de.
-27 WO 2009/ 059418 PCT/ 008/001962 18. A

corrp05|t| on as defined in cI al m 17 wherein the

dg‘tﬁ’? nmefgeﬁnﬁag‘?cgl S ?gn\%ﬁr am %ﬁ%miﬁg%%?) oy Iagmﬁgt is

qﬂj AgQls de. 20. A corrp05|t| on accordl ng to any one of
ects 16-19 wherein the atypi cal antipsychotic drug
| s sel ected fromthe gr oup conS| sting of cl ozapine,

chipock methait auarTg ler i) enePereibithf fsealzopinirole is
i hSkangR QRS bS89 B AR g@@@g}ee{i Ay effective

carrier. 05| in any one of
clalns 16- 18, 20 or 15 21, wherein the dopami ne agonist
prarnlp nlt dosage f t han

e in.a es .
B Tha I@@@lQA ag aﬁaﬁ i AR of cli Jn‘b §awh@rlew the mental
aﬂlr?e'é¥ B4 §&8ected from the group consisting of bipolar I disorder, bipolar
11 disorder, obsessive-compulsive disorder, panic attacks, social anxiety,

post traumatic stress disorder, and depression.

15. A method of preventing or reducing weight gain in a patient
receiving an atypical antipsychotic drug for treatment of a mental
disorder, the method comprising administering an effective amount of a
compound having a dopamine agonist effect in conjunction with the
atypical antipsychotic drug.

16. A composition comprising an effective amount of a dopamine

agonist and an effective amount of an atypical antipsychotic drug.

17. A composition as defined in claim 16 wherein the dopamine
agonist is selected from the group consisting of pramipexole,
bromocriptine, cabergoline, pergolide, ropinirole and quinagolide.
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antipsychotic drug for preventing or reducing weight

gain associated wwth 20 adm nistration of the
W%ﬁ!’?’ﬂ@j@hotl c drug. 24. A use as defined in AEIM2E/0601962

wherei n the dopam ne agonist is pram pexole. 25 25. A

u as deflned.Jn cl aim 23 .wher.ei th dopaym ne .

oS A Cambasiiend felhedan Haifs 17 et 2 Anamine
i cal antipsychotic drug is

@(\é@tg{eﬁ ?rratggﬁyteﬁg}%roup consi sting of bronocriptine,

cl ozapi ne, 30 ol anzapi ne, queti api ne and ri speradone.

A composition as defined in claim 17 wherein the dopamine

5 agonist is quinagolide.

20. A composition according to any one of aspects 16-19 wherein the
atypical antipsychotic drug is selected from the group consisting of
clozapine, olanzapine, quetiapine and risperadone.

10
21. A composition as defined in any one of claims 16-20 further

comprising a pharmaceutically effective carrier.

22. A composition as defined in any one of claims 16-18, 20 or
15 21,wherein the dopamine agonist is pramipexole in a unit dosage form

less than 1 mg.

23.  The use of a dopamine agonist in combination with an atypical
antipsychotic drug for preventing or reducing weight gain associated with

20 administration of the antipsychotic drug.

24. A use as defined in claim 23 wherein the dopamine agonist is

pramipexole.

25 25. A use as defined in claim 23 wherein the dopamine agonist is

quinagolide.

26. A use as defined in claim 23 wherein the atypical antipsychotic
drug is selected from the group consisting of bromocriptine, clozapine,

30 olanzapine, quetiapine and risperadone.
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