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met hodol ogi es of the present invention by qualitatively or quantitatively
measuring progesterone levels in a patient, or, nore preferably, the

al | opr surED @OTEE BWaENTMN hin a patient's brain. The present invention
also relates to a treatnent methodol ogy that, in a first stage, .
The present invention relates to methods of and compositions for treating and

relieving symptoms and disease associated with indications caused by a physiological drive
5 to alleviate a sensation of anxiety. More specifically, the present invention relates to methods
of and compositions for treating and relieving symptoms associated with substance abuse and
withdrawal. The present invention relates to methods of and compositions for treating
addiction to antidepressants, opiates, nicotine or marijuana.
The present invention is also relates to a methodology for diagnosing a person in an
0 altered GABA, receptor state. In particular, the methodology is directed toward determining
the relative receptivity of a patient to the treatment methodologies of the present invention by
qualitatively or quantitatively measuring progesterone levels in a patient, or, more preferably,
the allopregnanolone levels within a patient’s brain.
The present invention also relates to a treatment methodology that, in a first stage,
5 improves a patient’s physiological receptivity to treatment. In particular, the methodology is
directed toward preventing the up-regulation of endogenous neuroactive steroids or actively
down-regulating the production of endogenous neuroactive steroids to avoid cross-tolerance
effects between exogenous and endogenous substances.
The present invention also relates to a treatment methodology that, in a second stage,
0  employs methods of and compositions for modulating the expression of certain GABA,
receptor subunits, thus treating the withdrawal symptoms associated with psychological and
physiological addiction and dependence in a comprehensive treatment plan. The present

invention also relates to optionally employing conventional treatment programs in



;5 inproves a patient's physiological receptivity to treatnment. In

particul ar, the nethodology is directed toward preventing the up-regul ation
of endogewousosasseacti ve steroids or actively down-regeCatusageionmo9
producti on of endogenous neuroactive steroids to avoid cross-tol erance

effects hetween exogenous,and en e t . Bh pvention
also r Radion, Wy eat%tﬁ?&rrﬁ%hggol%g&%fg ﬁ%? § %qgéspé%%ﬁhggﬁg%? (i)rpearg}pl oys
?gzgg?%ﬁre%@ﬁvg%mnth ’épl?ﬂ.s for m)ﬁul ating the expression of certain GABA A
subunits, thus treating f e withdrawal s 0 ssociated with
{)sycthol ogi ciﬁfbreaﬁppopﬁgagb’olt%P@é?ﬂqa’d’éff’%t!qnoFanatﬁﬂ tﬂéﬂéﬁg‘i}“ngg ?Wl%?sc%ﬁp?ne ensi ve
reat nen an., ' ' : a t pdf dethat oyi n
convertTSRE e B B e o e s oo
composditdcaSorofnditeetipmesdubdtes BrshAL dry inrodalatiogpihe hexpasssient ofe BienBrB i an.
More specifically, the present invention relates to nmethods of, devices
for, alf‘?ﬁeﬁtﬁ”é&tshﬂé‘t’ﬁ‘t-prot ocol s for using pharnmaceutical conpositions froma

class of C%‘iﬁé)ﬁ@?éu tRRhtich sbd REb0Q clds8 S EQapIhdBTE Indd Reds GABRALiFing
nodul ati ng the expression of the GABAA receptor a4 subunit. The p&’eﬁgent

i nVﬁnt fuwh cahlspounctslﬁ&taéquulaéescihasspréﬁi@bmﬂbﬂj‘% TREEEUL RIS g MNP £ yi ng
such conps S,,that nodul at.es the e £5S1 bohisR A

subuni ffgg%ﬁléﬁ 5é_t f)§85“PPIC':15(1JPé?hql%eelsc%nﬁpxt@%tn% Aé:?éq%ﬁcw)%ip ggfa} g‘lg%hr%e t haf‘B%%?E?:? ; as
a part imibiddRNisig@htida e GABA Ordcapiobbil subuhit angfoe inekeasésathe oflativearaBABAA
receptor a4 subunit and/or_increases the relative ratio of ‘5he GABAA

r ecept of thg GABAnireceptprich SULREIAR the LB da 16640100 Bey ﬁ'iﬂ?u,mtéﬁ’agﬁ)) W5 &9 KBFC cause

the up %%g):xeagﬁfrl]a‘%i%n%ff glﬁé‘éA%%P%&ﬁ&%@%@%ﬁ&@Mﬂe% BNEHRE HQRSrASS oftbse t he

decr ease ere Ive ratio o BAA receptor O 1 subunit to_the
Sgﬁﬁgnf@fﬁf;f?% %ﬂtmwAMA @eoeptort dyesubonip ¢ fei @ABiAs, naeeptemyyesubprib evett then t he
composition is no longer present in the patient’s system.
5
BACKGROUND OF THE INVENTION
Substance addiction and abuse is a multi-factorial neurological disease. Over time,
repeated exposure to various substances, both endogenous and exogenous, causes
modification of the neurotransmission circuits and adaptations in post-receptor signaling
'0  cascades. There are several effects of this neuronal modification. Among them, there is a
reduction in the ability of natural rewards to activate the reward pathways leading to
depressed motivation and mood and an increased compulsion to compensate for the
physiological change.
While the common perception underlying addiction is that of a “reward circuit”,
5 pleasure may not necessarily be a strong enough impetus to drive people towards their
addictions. Rather, addictive behavior arises from an intense desire to manage and/or avoid
the anxiety that arises when someone is experiencing withdrawal.
Traditional treatments for substance dependency, such as benzodiazepine abuse, have
been based upon cognitive-behavioral therapy or drug therapy, or a combination thereof.
0 Conventional methods of treatment fail, however, in that they do not address the
physiochemical changes that occur with addiction and dependence. Thus, conventional

treatments for controlling withdrawal symptoms and cravings for addictive substances have

had limited success and often have undesirable side effects.



.5 BACKGROUND OF THE | NVENTI ON Subst ance addiction and abuse is a

mul ti-factorial neurol ogi cal disease. Over time, repeated exposure to
various swbsperaess; both endogenous and exogenous, cause@esTrusdivkiocab? on of
t he neurotransm ssion circuits and adaptations in post-receptor signaling

tO cascadesy, Fhens. SEUEE ale HlEFiEmBholiNbE doRipbSRBhs Rdidd S&dthest AmONg
P% 3 DRIt gﬁldlsl ty ﬁi}B I

them there ron int of natural rewards to activate

t he 1 e)eiosolp bh Wesrentisd sydhologicie prldstien topand phyvologicdl depemdenss wpen

i ncreased conpul sion to conpensate for the physiological change. Wile the
commoredgistive pristicetader | yi ng addiction is that of a "reward circuit”, \5

pl easure mawhgto% é?sgcﬁe%a@c[ is:?%lt ﬁlg?r@véf {018 e KNALHOdbIBPE FdiSconGolling @aviegpl e

tovvards thel I a trons. R addi cti ve behavior arises froman intense
desi r eantlovittrinage spungfonrs causrdcbyt dubstamoeiabusge. t hat ari ses when soneone is

experi enci w thdrawal . Traditional tre : nc

such as beﬁc‘%ﬁ’é iq?gd%ﬁsa&1W£%v§3%gho®io§'3£n§p%§{og§f;ﬁ?itl?ve_lgoe g@? ‘gﬁreal 4
t her apy,u@d vwiidtBrebilRNiARYduced pRicapiidobb@iraer t hereof . 0 Conventional nethods
of treatnment fail, however, in that they do not address the physi ochem cal

changes that occur with addiction and dependence. Thus, conventi onal

subet ARy O AR P PRt Cecs and of ten have undesi rabl e side
ol hebeandhgns s eaies ionty s s e bnin st o
o aTE BLBLoE L REEveRt 10, R3ycholen ol A LgRGh Mg, |
an | npﬁlQ%%Bretsgi&?to%%aiH%mg&lrg&ébtcfr%ﬁbﬁlg&'ﬁ rphd preSerft idMnfi6d therefore treats
withdrawal symptoms associated with psychological addiction and physiological dependence
upon various exogenous and endogenous substances in the context of a comprehensive
5  treatment plan of behavioral and/or pharmacological treatment.

The multiple phase treatment methodology of the present invention employs one or
more compounds to reset physiochemical changes in a patient that is experiencing withdrawal
from addictive and/or dependency-inducing substances, including but not limited to opioids
and derivatives, nicotine, benzodiazepines, caffeine, cannabis, or anti-depressant drugs.

.0 The present invention relates to methods of and compositions for treating and
relieving symptoms and disease associated with indications caused by a physiological drive
to alleviate a sensation of anxiety. More specifically, the present invention relates to methods
of and compositions for treating and relieving symptoms associated with substance abuse and
withdrawal. In one embodiment, a patient is treated with a composition from a class of

)5 compounds that directly or indirectly modulates GABA4 by modulating the expression of the
GABA, receptor 04 subunit.

The present invention also provides methods that, in a first stage, improve an
individual’s physiological receptivity to treatment. In particular, the methodology is directed
toward preventing the up-regulation of endogenous neuroactive steroids or actively down-

30  regulating the production of endogenous neuroactive steroids to avoid cross-tolerance.

The present invention also provides methods that, in a second stage, employs methods
of, and compositions for, modulating the expression of certain GABA, receptor subunits,
thus treating the withdrawal symptoms associated with psychological and physiological

addiction and dependence in a comprehensive treatment plan. The present invention also
3
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from the class of compounds that selectwely modulates GABA, receptor expression to a
patient.
|5 Methods are also provided for treating nicotine addiction where the method includes

the steps of assessing a patient for treatment compatibility; preparing a patient for treatment;
and administering a compound from the class of compounds that selectively modulates
GABA 4 receptor expression to a patient.
Methods are also provided for treating marijuana addiction where the method includes
'0  the steps of assessing a patient for treatment compatibility; preparing a patient for freatment;
and administering a compound from the class of compounds that selectively modulates
GABA, receptor expression to the patient.
The present invention also provides a class of compounds, and methods of identifying
such compounds, that modulates the expression of certain GABA, receptor subunits. More
5 specifically, the compound of choice is one that a) acts as a partial agonist of GABA,; b)
inhibits the upregulation of the GABA4 receptor o4 subunit and/or increases the relative ratio
of the GABA, receptor a; subunit to the GABA, receptor o4 subunit; and c) does not cause
the upregulation of the GABA, receptor o4 subunit and/or does not cause the decrease of the
relative ratio of the GABA, receptor o, subunit to the GABA4 receptor a4 subunit once the
0  composition is no longer present in the patient’s system.
It is therefore an object of the invention to provide methods and compositions for
inhibiting the formation of neurosteriods.
It is another object of the invention to provide methods and compositions for

modulating chloride channels such as GABA, receptors.
4
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[5 BRIEF DESCRIPTION OF THE DRAWINGS
The Detailed Description should be considered in light of the drawings, as briefly
described below:
Figure 1 illustrates the spectrum between inhibition and substantially or completely
reduced inhibition via the direct and/or indirect allosteric modulation of GABA;
20 Figure 2 illustrates the internal thought filtering mechanism in a person’s brain;
Figure 3a is a first schematic presentation of a plurality of GABA4 receptor subunits;
Figure 3b is a second schematic presentation of a plurality of GABA4 receptor
subunits;
Figure 3c is an illustration of the insensitivity of the modulated GABA4 receptor to
25  benzodiazepines. Note the al subunit: o1B2y2-containing GABA, receptors are the most
common GABA receptors in the brain.
Figure 4 is a chemical diagram of the blockade of the conversion of progesterone to

allopregnanolone via inhibitors of neurosteroid production.

30 DETAILED DESCRIPTION OF THE INVENTION
L. INTRODUCTION
Drug addiction is a disorder characterized by compulsive drug intake, loss of control

over intake, and impairment in social and occupational function. Allostatic changes in
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ni cotine or narijuana. Anothef object of the invention is to provide for
t he useharficteriZaaBA%arr mdepdwal’s need to avoid adverse effects. In a typical dependence and

subsequent withdrawal situation, repeated exposure to drugs causes neurological dysfunction

5 which sets in motion a cascade of changes by which motivation and drive (via the anterior
cingulate), reward (via the nucleus accumbens and ventral tegmental area), and memory and
learning functions (via the amygdala and hippocampus) are modified, resulting in the loss of
cortical inhibitory influence (orbitofrontal cortex, where control is located). This loss of
inhibitory control contributes to craving and irrational behavior to obtain and consume drug

)0 regardless of consequences, despite the fact that, in many cases, the reward center is
decreasingly responsive.

The GABAergic system, responsible for most inhibitory control, typically begins with
the GABA, receptor and glutamate receptors in allostatic equilibrium. Allostatic equilibrium
refers to the normal complement of receptors on the cell membrane in a normal individual not

)5  experiencing dependency, tolerance, or withdrawal. Intake of a particular substance leads to
feeling of reward and reduced anxiety in a subject. The “substance” is defined as any
substance that will relieve anxiety. Long-term use and subsequent withdrawal from a
substance, however, causes GABA dysregulation mediated through GABAa receptors,
causing the glutamate and GABA, receptors to lose their relative allostatic equilibrium,

30 further resulting in modified levels of inhibition.

Thus, when the GABA, receptor is dysregulated, the clinical manifestation of this
dysregulation is initially anxiety. In addition, the anxiety is often accompanied by
compulsive behavior. Certain compulsive behaviors, such as but not limited to drug abuse,

gambling, compulsive sexual activity, and compulsive video game playing, can lead to
6
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subunit, and, therefore, the 04Psy» receptor is considered a benzodiazepine insensitive

receptor. People who have a high amount of o4 receptor subunits relative to oy receptor

subunits can be considered to be in a “withdrawal state”. The present invention is thus

directed towards restoring an individual to a non-withdrawal state, or a “normal” receptor
5 balance, from a “withdrawal state”.

The present invention is also directed towards methods of and compositions for
treating and relieving symptoms and disease associated with indications caused by a
physiological drive to alleviate a sensation of anxiety. The present invention is also directed
towards methods of and compositions for treating and relieving symptoms associated with

20 substance abuse and withdrawal.

The present invention is further directed towards a class of compounds, and methods
of identifying such compounds, that modulates the expression of certain GABA, receptor
subunits. More specifically, the compound of choice is one that a) acts a partial agonist of
GABA ,; b) inhibits the up-regulation of the GABAA receptor o4 subunit and/or increases the

25  relative ratio of the GABA, receptor o; subunit to the GABA, receptor o4 subunit; and c)
does not cause the up-regulation of the GABA receptor 04 subunit and/or does not cause the
decrease of the relative ratio of the GABA4 receptor a; subunit to the GABA, receptor o4
subunit once the composition is no longer present in the patient’s system.

The present invention is also directed towards a methodology for diagnosing a person

30 in an altered GABA, receptor state. In particular, the methodology is directed toward
determining the relative receptivity of a patient to the treatment methodologies of the present
invention by measuring progesterone levels in a patient, or, more preferably, the

allopregnanolone levels within a patient’s brain.
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| ocated). This L oss of inhibitory control contributes to craving and
i rrati BiYEPOH PBY to obtain and consume drug

5 The present invention is further directed towards methods of, devices for, and

treatment protocols for treating substance abuse, dependence, and tolerance.

11. THE GABAergic SYSTEM
a. GAMMA-AMINOBUTYRIC ACID (GABA)

0 GABA is a neurotransmitter that acts at inhibitory synapses in the brain and spinal
cord. The GABA system is found, among other places, in the hippocampus, an area of the
brain associated with memory formation. Glutamic acid, or glutamate, is important in brain
function, as an excitatory neurotransmitter and as a precursor for the synthesis of GABA in
GABAergic neurons. Glutamate activates both ionotropic and metabotropic glutamate

5  receptors, described in further detail below. GABA signals interfere with registration and
consolidation stages of memory formation.

b. GABA RECEPTOR TYPES ,
The GABA receptors are a group of receptors with GABA as their endogenous ligand.
Several classes of GABA receptors are known, including ionotropic receptors, which are ion

0  channels themselves, and metabotropic receptors, which are G-protein coupled receptors that
open ion channels via intermediaries. Glutamate and GABA mediate their actions by the
activation of their receptors.

The ionotropic GABA receptors (GABA4 receptors) are based on the presence of

eight subunit families consisting of 21 subunits (016, P14, Y14, d, &, T, 6, p1.3) and display an
8
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5 The GABA4 receptor complex is a pentameric receptor protein structure formed by
co-assembly of subunits from seven different classes. Five subunits are situated in a circular
array surrounding a central chloride-permeable pore. It has been suggested that the
mechanism for ligand-induced channel opening in nicotinic acetylcholine receptors involves
rotations of the subunits in the ligand binding domain. Assuming that GABA4 receptors

)0 utilize a similar mechanism for channel opening, since GABA4 receptors belong to the same
super family as the nicotinic acetylcholine receptors, large substituents may interfere with the
channel opening (steric hindrance) resulting in antagonistic effects of certain compounds. In
addition, the activation of GABA receptors will influence several other systems, ultimately
resulting in a general acute modification of the overall function of the central nervous system.

5 The particular combination of subunits yields receptors with  different
pharmacological and physiological properties, however, the GABA receptor composition is
not immutable. Withdrawal from anxiolytic benzodiazepines, which produce their effects by
facilitating GABA4 receptor mediated inhibition, yields an increase in the steady state mRNA
levels of a4 and B; subunit mRNA in both the cortex and hippocampus. It should be noted

0  that the O subunit is often associated with GABA, receptor subtypes containing the o4
subunit.

GABA and GABA, receptors are involved in disease states such as seizures,
depression, anxiety and sleep disorders. GABA and some of the other indirectly or directly

acting GABAa receptor agonists (GABA-mimetics), including allopregnanolone and
9
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directed toward ) . .
The conformational restriction of various parts of the molecule of GABA and
5  biosteric replacements of the functional groups of the amino acid leads to a broad spectrum of
specific GABA4 agonists. Some of these molecules have played a key role in the
understanding of the pharmacology of the GABA, receptor family.
The absence or presence of a particular o subunit isoform in the GABA, receptors
confers selectivity for certain drugs. Different o subunits also mediate distinct

)0 pharmacological actions of benzodiazepines, including sedative-hypnotic and anxiolytic
effects. Long-term administration of benzodiazepines results in the development of tolerance
to some of the effects of these drugs, thus reducing their clinical efficacy. While the
molecular basis for these dependencies remains unclear, tolerance and dependence appear to
be related to the pharmacodynamics of benzodiazepines.

25 Long-term administration of benzodiazepines modifies the expression of genes that
encode various GABA, subunits. These changes in gene expression alter the sensitivity of
GABA4 receptors to their pharmacological modulators and thereby underlie the development
of tolerance to or dependence on these drugs. The subunit composition of GABAAa receptor
determines their affinity for benzodiazepine receptor ligands as well as the efficacy of these

30 ligands. For example, classical benzodiazepine agonists (e.g. diazepam), imidazopyridines,
imidazoquinolones and pyrazolopyrimidines show no affinity for or efficacy at GABA,
receptors that contain o4 or o subunits.

The subunit composition of native GABA, receptors plays an important role in

defining their physiological and pharmacological function. It is possible to characterize the
10
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GABA. | anckin abilsy pEASHREEE RPRIAE(GABA FHHiD! (5P STHAKLLEITR AN af n
ﬁingpgg%r{r;lgé&%)?@cglgma%ggdrg@%}%& 36 8BhbSee RURE re RPRA GuBkiEEorRpRERD, ahd these
new synthesized receptors are less responsive to benzodiazepines. The up-regulation of the
a4 subunit, however, may be necessarily coupled with the down-regulation of other subunits
5 for the development of benzodiazepine dependence.

Withdrawal of zalpelon or zolpidem, like that of diazepam, induced a marked increase
in the amount of oy subunit mRNA. These effects of zalpelon and zolpidem on GABA,
receptor gene expression are consistent with the reduced tolerance liability of these drugs,
compared with that of diazepam, as well as with their ability to induce both physical

)0 dependence and withdrawal syndrome.

Ethanol withdrawal-induced increases in the amounts of a4 subunit mRNA and
protein are associated with reduced sensitivity of GABA, receptors to GABA and
benzodiazepines. The effects of alcohol are similar to those of drugs that enhance the
function of GABA, receptors, which gate the Cl- currents that mediate most inhibitory

)5 neurotransmission in the brain, as described above. Acutely high doses of alcohol potentiate
GABA-gated currents at both native and recombinant GABA4 receptors, and chronically
alter GABA, receptor expression. Ethanol elicits its central effects through modulation of
neurotransmission mediated by various receptors, especially that mediated by GABA4
receptors. It has been shown that long-term ethanol administration also affects the subunit

30 composition and, consequently, the functional properties of native GABA, receptors. The
pharmacological profile of ethanol is similar to that of benzodiazepine and also results in the
development of cross-tolerance and dependence.

Exposure to diazepam at the time of ethanol withdrawal antagonizes the withdrawal-

induced increase in the abundance of the a4 subunit mRNA. The replacement of ethanol with
11
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Gapan Jednss PR ae AT THGRIR HLORRNS, RAMARI ApIUNDDS M le e
super fani | }n génerstcepbnic Sreatmepltywitlnegonists that act at different sites of the GABAA

receptor results in changes in the biochemical and functional properties of the receptor that
5 are accompanied by changes in the abundance of specific receptor subunit mRNAs. In
addition, chronic treatment with substances that modulate GABA, function via a
neurosteroid pathway results in changes in the biochemical and functional properties of the
receptor that are accompanied by changes in the abundance of specific receptor subunit
mRNAs. The observation that the ethanol withdrawal-induced increase in the expression of
)0 the a4 subunit gene in cultured cerebellar granule cells is prevented by diazepam is consistent
with the fact that benzodiazepine treatments are effective in treating alcohol withdrawal
symptoms in humans. Thus, a rapid and marked increase in the abundance of the o4 subunit
induced by ethanol withdrawal might therefore contribute to the development of diazepam-

sensitive withdrawal symptoms in humans.

III. GABA AND NEUROSTEROIDS
Characterizations of the role of GABA, receptors require an understanding of the
mechanisms by which subunit composition is regulated. The long-term administration of
sedative-hypnotic, anxiolytic, or anticonvulsant drugs can affect expression of GABAA
30 receptor subunit genes as well as the drug sensitivity and function of these receptors,
suggesting that the mechanisms responsible for such changes might also underlie the
physiological modulation of GABA, receptors by endogenous compounds such as

neurosteroids.
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several GABA A receptors accounts for the major actions of benzodi azepi nes,
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in di sé&egecholestesel agustdnoidsl we¢ursnre smported from peripheral sources. Both progesterone

and estrogen alter excitability of neurons of the central nervous system. For example,

.5 estrogen reduces inhibition at the GABA,4 receptor, enhances excitation at the glutamate
receptor, and increases the number of excitatory neuronal synapses. In contrast, progesterone
enhances GABA-mediated inhibition, increases GABA synthesis, and increases the number
of GABA, receptors. In particular, progesterone and its metabolites have been demonstrated
to have profound effects on brain excitability. The levels of progesterone and its metabolites

0 vary with the phases of the menstrual cycle, decreasing prior to the onset of menses.
Progesterone is readily converted to allopregnanolone (30-OH-5a-pregnan-20-one or 3,50~
THP) in human brains. Allopregnanolone-induced GABA, receptor dysregulation has been
closely linked to major anxiety-related diseases, thus linking anxiety to allopregnanolone
“withdrawal”,

5 Neurosteroids rapidly alter neuronal excitability thorough interaction with
neurotransmitter-gated ion channels. Allopregnanolone is a positive potent modulator of the
GABA, receptor and enhances the action which gates open the chloride channel to allow
influx of chloride ions into the cell. This typically hyperpolarizes the cell, having an
inhibitory action on neuronal activity, and thus allopregnanolone acts as a sedative or

0  anxiolytic agent and decreases anxiety.

GABA s-modulatory allopregnanolone, as described above, is also responsible for
producing anxiogenic withdrawal symptoms. The withdrawal profile shown therein is similar

to that reported for other GABAj-modulatory drugs such as the benzodiazepines,

barbiturates, and ethanol. Thus, the actions of neuroactive steroids on traditional transmitter
13
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indirectly or directly acting GABA A receptor agonists (GABA-m netics),
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5 to 1) compositions, both endogenous and exogenous, which, upon withdrawal, increase the
GABA4 receptor o4 subunit relative to the GABAA4 receptor a; subunit; and 2) compositions,
both exogenous or endogenous that result in the increase of expression of the GABAA
receptor o4 subunit or the decrease of expression of the GABA receptor o subunit.
Certain substances, both endogenous and exogenous, can cause modifications in the
'0  allostatic control of GABA,, directly or indirectly, via an endogenous neurosteroid pathway.
Most substances that cross the blood-brain barrier in sufficient quantity can stimulate a
neuroprotective, neurosteroid response. In general, the more neuroexcitatory the substance,
the more neurosteroid response is achieved. With the up-regulation of neurosteroids,
GABA, receptor activity is enhanced, causing a constant state of activation which, over time,
)5  may cause neurosteroid tolerance. Therefore, once the neuroexcitatory substance is no longer
present, the brain’s neurosteroid levels will decrease to natural levels, causing the individual
to go through a state of “withdrawal” from the neurosteroid.
In the course of this “withdrawal”, certain GABAa receptor subunits may be
expressed, or suppressed, in a manner that causes the person’s brain to be susceptible to
30 greater feelings of anxiety. In particular, his brain’s GABAA receptor o subunits decrease in
relative amounts to GABA, receptor a4 subunits. As a result of neurosteroid “withdrawal”
and the subsequent up-regulation of o4 subunits relative to o, subunits, the GABA receptor is
no longer effectively modulated by GABA, and, therefore, results in the person experiencing

a greater sense of anxiety.
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5 However, as mentioned in greater detail above, stress, drug use, and even behavior

activates these adaptive responses and disrupts homeostasis - the brain’s internal balance.
Upon withdrawal of both endogenous and exogenous substances, there is a marked increase
in the o4 subunit 120 of relative to the a; subunit 125 of the GABA, receptor 115, as shown
in speOctrum 150. The increase of the o4 subunit 120 of the GABA 4 receptor 115 causes the
)0 receptor to become insensitive to benzodiazepines and other compositions that act upon
and/or enhance the function of GABA and the GABA, receptor. Therefore, when the
systems involved in allostasis do not self-regulate (i.e. do not shut off when not needed or do
not activate when needed), the brain experiences a compensatory drive to address this

inactive or constantly active state, often exhibited in the form of anxiety or cravings.

IV. ANXIETY AND INHIBITION
Anxiety may be defined in a plurality of ways, including a vague unpleasant emotion
that is experienced in anticipation of some, often ill-defined misfortune, a complex
combination of the feeling of fear, apprehension and worry often accompanied by physical
30  sensations such as palpitations, chest pain and/or shortness of breath, a feeling of
apprehension, fear, nervousness, or dread accompanied by restlessness or tension, and/or a
debilitating condition of fear, which interferes with normal life functions. Anxiety is
evaluated clinically using diagnostic inventories such as the Hamilton Anxiety Rating Scale

(Guy, William, “048 HAMA Hamilton Anxiety Scale,” ECDEU Assessment Manual, U.S.
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When normally regulated, the orbitofrontal cortex 210 can exert control over a

5  person’s thoughts and avoid having an individual feel “overwhelmed” by vague, unpleasant
emotions and feelings of fear, apprehension and worry. If GABA4 receptor functionality is
somehow impaired, however, GABA dysregulation occurs and can result in an impaired
ability of the orbitofrontal cortex 210 to exert control over a person’s thoughts and, therefore,
a lowered degree of inhibitory control.

0 Consequently, the individual becomes compulsively driven to “address” this anxiety
by making sure he obtains whatever substance, or engage in whatever activity, his brain
believes it needs in order to eliminate the feelings of anxiety, e.g. regain inhibitory control
over his thoughts. Therefore, it is the physiological drive to address feelings of anxiety that
causes an individual to consciously engage in behavior which could be classified as self-

)5 destructive, such as substance abuse.

In the absence of a solution to address anxiety, a person is in a constant stress
response state which, both psychologically and physiologically, directs the person to search
for and obtain a solution to the anxiety. Many indications are implicated as being caused by
the physiological drive to address feelings of anxiety. As discussed below, certain indications

30 are caused by the psychological addiction and physiological dependence upon various
substances, both exogenous and endogenous.

Exogenous substances, such as opioids, benzodiazepines, cannabis, caffeine, nicotine,
and other drugs, directly or indirectly affect GABA4 receptor functionality and, when those

exogenous substances are withheld from an individual, cause the expression of the GABAA
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.5 particular substance to effectively raise levels of GABA-active steroids. Thus, the GS Score

correlates direct agonism of GABAa and the indirect modulation of GABA, via a

neurosteroid mediated pathway, such as, but not limited to allopregnanolone. For example,

but not limited to such example, cocaine has a lower GS Score than aspartame, since cocaine

is more potent and it takes a lower threshold dose of cocaine to raise levels of GABA-active

!0 steroids. The GS Score is a methodology for measuring and assigning a numeric value to the

relative addictive properties of substances.

Referring to Figure 3a, a benzodiazepine sensitive GABA, receptor 300a is shown.

The GABA4 receptor comprises a plurality of subunits, including two B, subunits 305a, a Y2

subunit 310a, and two o subunits 315a. By affecting the functionality and expression of

5 receptor subunit mRNAs, certain endogenous and exogenous substances cause the expression

of the GABA, receptor a4 subunit to increase relative to the expression of the o; subunit.

Referring to Figure 3b, the modified GABA4 receptor 300b comprises a plurality of subunits,

including two P, subunits 305b, a v, subunit 310b, and two o4 subunits 315b. As shown in

Figure 3c, the GABA, receptor therefore becomes less sensitive to benzodiazepines and

0  effectively, modulation by the neurotransmitter GABA, and is less capable of exerting
inhibitory control over an individual’s thoughts and behavior.

Endogenous substances may also have similar effects. Specifically, GABA-

modulatory steroids, such as progesterone and deoxycorticosterone (DOC) and their

metabolites allopregnanolone and tetrahydrodeoxycorticosterone respectively, affect GABA4
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primary system is dysregulated, and thus disinhibited, often noted because a patient exhibits a
5  particular indication or disease state, and more specifically, a disease state where higher
levels of an endogenous marker are present. For example, but not limited to such example,
abnormal cholesterol levels are indicative of dysregulation of a primary system. If, however,
a primary system is not dysregulated, then it can be determined whether an inhibitory system
is disinhibited or dysregulated, and whether that inhibitory system is restored in the presence
'0  of endogenous neurosteroids, such as allopregnanolone and progesterone.
For example, but not limited to such example, prolactin inhibits dopamine, and thus
when a patient presents with lower levels of dopamine, it is suggested that prolactin is not
being subjected to inhibitory feedback, resulting in increased levels of prolactin. Increased

levels of prolactin may be, at least in part, due to GABA4 receptor dysregulation, and thus
)5 disinhibition.

V. COMPOSITIONS USED IN THE NOVEL TREATMENT METHODOLOGIES OF
THE PRESENT INVENTION

The compositions described herein, and the compounds identified through the

30 screening methodologies described herein, are intended to be used as drugs in the treatment

methodologies described below. As used in this description, the term drug is used to refer to

prescription or non-prescription pharmaceutical compositions and/or medications that include

an active ingredient and, optionally, non-active, buffering, or stabilizing ingredients,

including pharmaceutically acceptable carriers or excipients suitable for the form of
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5 compound is one that inhibits the conversion of progesterone metabolite So-
dihydroprogesterone into allopregnanolone. .

As shown in Figure 4, progesterone is first converted to Sa-dihydroprogesterone via
an enzyme called So-reductase. So-dihydroprogesterone is then converted to 5a,3a-
pregnanolone (allopregnanolone) via the 3a-hydroxysteroid oxidoreductase enzyme.

20 Reference will now be made to specific classes of inhibitors of neurosteroid
production for use in the present invention. While the classes and inhibitors of neurosteroid
production are described generally herein, it should be understood to those of ordinary skill in
the art that any number of inhibitors of neurosteroid production that prevent the conversion of
progesterone into its metabolite allopregnanolone can be used in the present invention and

25  that the list is not exhaustive.

In one embodiment, an individual is administered a therapeutically effective amount
of a 5-alpha-reductase inhibitor which blocks the conversion of progesterone into
allopregnanolone. One exemplary 5-alpha-reductase inhibitor is finasteride or analogs or
derivatives thereof. Preferably, the So-reductase inhibitor is capable of acting as a Type I

30 inhibitor, a Type II inhibitor, or a combination thereof, and inhibits the Sa-reductase enzyme
from converting progesterone to Sa-dihydroprogesterone and thus from creating progesterone
metabolite allopregnanolone.

There are currently accepted dosing regimens for 5-alpha-reductase inhibitors. The

present invention contemplates operating within the maximum limits of currently accepted
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5 3o-hydroxysteroid oxidoreductase blocker such as indomethacin.
i. 50-REDUCTASE INHIBITORS

The Sa-reductase inhibitors are a group of drugs with anti-androgenic activity that
effectively decrease the amount of the So-reductase enzyme and thus inhibit neurosteroid
production.

20 1. FINASTERIDE

Finasteride is a synthetic 4-azasteroid compound, and is a Salpha-reductase inhibitor.
Finasteride is 4-azaandrost-1-ene-17-carboxamide,N-(1,1-dimethylethyl)-3-oxo-,(5a,17()-.
The empirical formula of finasteride is Cy3H3sN20; and its molecular weight is 372.55.

Finasteride is a competitive and specific Sa-reductase inhibitor. Finasteride has no

25  affinity for the androgen receptor and has no androgenic, antiandrogenic, estrogenic,
antiestrogenic, or progestational effects.

Progesterone is metabolically converted to the GABAa receptor-potentiating
neuroactive steroid allopregnanolone by Sa-reductase isoenzymes followed by 3a-
hydroxysteroid oxidoreduction. Finasteride acts as a competitive Sa-reductase inhibitor and

30  thus blocks the production of allopregnanolone from progesterone.

In one embodiment, finasteride is delivered using at least one oral tablet with a total
daily dose of less than 10 mg, preferably less than 5 mg. It should be appreciated that, to the
extent approved by regulatory authorities, finasteride can also be delivered in gel capsﬁles or

via injection or infusion. Finasteride should not be used by women of childbearing age.
20
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GABAA receptor. Wen the user es consunption of the exogenous
subst a‘f‘?@ée,sglgﬂkg %%Ogﬁgﬁbgglgﬁﬁ%%?%ABAA receptor conposition upon withdrawal

(i .@. increagedcdndhetitivy Cypsawntl Bipe GABAMedwtap tinkiibitors dinastetide drhifptsrthd t o
GABAA receptor X1 subunits), the receptor_is naqt effectively dul at ed by
GABA, ednyersiciusf mrpessirione 1o afippigeranplone; (Buiagicade dpes agfebingd i TSR

i nhi bi .cﬁ ny iLsinhibition via the direct 0 and/or indirect allosteric
nmodul a%+ oﬁgeg]f gtﬁ%%% A. Spectrum 100 further depicts the range between

i nhi bi tion k)bnasmbddinient)i dutdstevide id Gelivered msing s deash oae cepsolgenish s iotal
gﬂgﬁggﬁﬁfyﬁ@ossg&%h&gﬁﬁgbg %],g? Ip;e grtaLI%I 18er thgrg b.rSerﬁ};.l Xt &%ﬁ%eegpﬁrgc?atgéj ﬂﬁlrt,itBn of

5  the extent approved by regulatory authorities, dutasteride can also be delivered in tablets or

via injection or infusion. Dutasteride should not be used by women of childbearing age.

Dutasteride’s side effects include cough, difficulty swallowing, dizziness, fast heartbeat,

hives or welts, itching skin, puffiness or swelling of the eyelids or around the eyes, face, lips,

or tongue, redness of skin, shortness of breath, skin rash, swelling of face, fingers, feet,

0 and/or lower legs, tightness in chest, unusual tiredness or weakness, wheezing, abnormal

ejaculation, decreased interest in sexual intercourse, decreased sexual performance or desire,

impotence, inability to have or keep an erection, loss in sexual ability, desire, drive, or

performance, or swelling of the breasts or breast soreness.

25 3. Other 50-REDUCTASE INHIBITORS
The present invention also encompasses the use of other 5-alpha reductase inhibitors,
including a) 4-aza-4-methyl-5 alpha-pregnane-3,20-dione (AMPD), which inhibits pituitary
progesterone 5-alpha reduction, b) cyproterone acetate, and c) spironolactone, which is a
diuretic that blocks two pathways to the production of androgens, or male hormones, one of
30  which is the inhibition of Sa-reductase.
The present invention also encompasses the use of organic sources of 5-alpha
reductase inhibition, including organic sources such as saw palmetto. Saw palmetto (Serenoa

repens) is a natural source of a Sa-reductase inhibitor. Some studies suggest that it may be
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115 can result in an increase in GABA agonismand thus an increase in
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the C fy sybamidily iR ThidelecibBAfCy asealfatival5, as shown in speCctrum 150.
The increase of the a4 subunit 120 of the GABAA receptor 115 causes the 0

receptor to becone insensitive to benzodi azepi nes and ot her conpositions

that act upon 350/ Q5EARRGG:!JIYdhHIEkORPRucBRA and the GABA A receptor.
Therefore, whenthe systens involved 1n allostasis do not self-regulate

(i .%. do noThes presemfifvatition forhernieelides the uso of Go-kyskoxpsteeoidinsidoredgay , t he

br o , . \ .
const aWePiFrhct ol dpar TG L)L igeRt: ot i EREosalm BB afSedly of
cravi n?l?gesé%ohé/ - ot T Yrdbteli NB, Bhrbh (s AfathiditrafiBy $fe adShiliyeebxiysteroid

plural Tt} ~ways, 1ncluding a vague unpl easant enotion that js experienced
i n ant oxidpatidasedflocksrve n ofie embodimente indomethaciy isruseh e Indgmeippings a non-

combi nati on.of .t.he feeling_ of ' : .
acco npgtﬁﬁoé Lt gfory, g@@n@;ﬁ(ﬁ)}a ¢ ﬁ@ﬁ%ﬁ&gg %%\%F’pﬁe[f gta}‘ig Flllgf,Ya c ét;r}%h pgi n
andg or sishiRf ko asprattn Bi€aifroxén. f Bebmethach iapffeeheniairedycidgthe, production ofiess,

or dread acconpani ed by restlessness or tension, and/or a debilitating
condi t pstaglandi@gr . which interferes with normal life functions. Anxiety is

eval uat ed cli nical ' | O [ tebdi
P e R i P

ECDEU paslestiorenin Menusel, inUthS. fegan timeentionf  Heahe renshodirkeningogppwids eare
Public pllr_e%grlalglg sggareﬁ/eidct% d-ete'?\lm%%h\%éthe?rtﬁ% é%%seedsed in the treatment methodologies of
.5 the present invention.

Specifically, an appropriate cellular model is used to model the inhibition of
neurosteroid production. The efficacy of the composition is measured by measuring the
relative levels of progesterone and allopregnanolone in a model prior to the administration of
the composition and after the administration of the composition. In cases where the relative

)0 levels of progesterone and allopregnanolone decrease after administration, the composition

may be suitable as an inhibitor to neurosteroid production.

b. COMPOUNDS THAT MODULATE THE EXPRESSION OF CERTAIN
GABAA RECEPTOR SUBUNITS

25 Molecular biology studies have revealed a high degree of structural heterogeneity of
the GABA4 receptors. Development of subtype selective or specific compounds is of key
importance for the understanding of the physiological and pathological roles of different
GABA receptor subtypes and may lead to valuable therapeutic agents. It has been shown that
functional selectivity is obtainable for a number of GABA 4 agonists.

30 Characterizations of the role of GABA, receptors require an understanding of the
mechanisms by which subunit composition is regulated. The long-term administration of
sedative-hypnotic, anxiolytic, or anticonvulsant drugs can affect expression of GABAA
receptor subunit genes as well as the drug sensitivity and function of these receptors,

suggesting that the mechanisms responsible for such changes might also underlie the
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anxi
5 Still more specifically, the compound of choice is one that a) acts a partial agonist of

GABA,; b) inhibits the up-regulation of the a4 subunit and/or increases the amount of the oy
subunit relative to the amount of the a4 subunit; and c) does not cause the up-regulation of the
04 subunit and/or does not cause the amount of the a4 subunit to increase relative to the
amount of the a; subunit once the compound is no longer present in the patient’s system.

0 The changes in expression of the GABA, receptor a4 subunit relative to the GABA,
receptor o subunit can be attributed to many factors. These include, but are not limited to 1)
compositions, both endogenous and exogenous, that transform the GABA, receptor o4
subunit relative to the GABA4 receptor o; subunit and vice versa; 2) compositions that result
in the decrease of expression of the GABA4 receptor o4 subunit or the increase of expression

5 of the GABA4 receptor o subunit; and 3) compositions that do not modify existing subunit
levels, but rather prevent the upregulation of GABA4 receptor o4 subunit.

Thus, the compound of choice is one that effectuates an increase in the expression of
the GABA4 receptor o subunit relative to the expression of the a4 subunit. This increase in
expression of the «; subunit may be effectuated by one or more of the following: a)

0 upregulating the expression of o, subunits; b) downregulating the expression of o4 subunits;
¢) masking o4 subunits; or d) preventing the upregulation of the o, subunit.

The focus is thus on using a compound from the class of compounds that modulates

the expression of certain GABA 4 receptor subunits, and more specifically, moves the relative
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As described, above, when such pat hophysi ol ogy gets esfablished, the GABAA
recept cﬁ“}‘ Cﬁé‘]ﬂé’f Bfidlese aBRss P, Alrsies.i Giclq .@éﬁzdliﬁme}almg@_s,an?lel;);dez, pabl ¢
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| n one cempoigesnBrmazdnil orscapbesiliol axidso estatse byt ehloridsdBacid Ginhy@rides S hMidés SCOT €
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Flumazenil acts a partial agonist of GABA,, inhibits the upregulation of the oy
subunit and/or increases the amount of the «; subunit relative to the amount of the o4 subunit,
and does not cause the upregulation of the a4 subunit and/or does not cause the amount of the
04 subunit to increase relative to the amount of the a; subunit once the compound is no longer

20 present in the patient’s system.
ii. Miltirone

In another embodiment, the compound may comprise miltirone, as described in

Mostallino et al., “Inhibition by miltirone of up-regulation of GABA, receptor ¢4 subunit

mRNA by ethanol withdrawal in hippocampal neurons”, European Journal of Pharmacology,
5 494 (2004) 83-90.

1ii. Flavonoids
In another embodiment, the compound may comprise certain flavonoids that act as a
partial agonist of GABAy, inhibit the upregulation of the a4 subunit and/or increase the
0 amount of the a; subunit relative to the amount of the a4 subunit, and does not cause the
upregulation of the o4 subunit and/or does not cause the amount of the a4 subunit to increase

relative to the amount of the o; subunit once the compound is no longer present in the

patient’s system.
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e

substances ney ‘al'so have simlTar ects. Specifically, GABAnodul atory
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Pr 0gesHRS QBfesRion A cettindEABRAS Rlerbr sutuhfiélr I8 présBnBivention therefore treats

withdrawal symptoms associated with psychological addiction and physiological dependence

upon various exogenous and endogenous substances in the context of a comprehensive
treatment plan of behavioral and/or pharmacological treatment.
The multiple phase treatment methodology of the present invention employs one or
'0  more compounds to reset physiochemical changes in a patient that is experiencing withdrawal
from addictive and/or dependency-inducing substances, including but not limited to opioids
and derivatives, nicotine, benzodiazepines, caffeine, cannabis, or anti-depressant drugs.
Effective treatment of such indications requires addressing the maladaptive behaviors
underlying addiction and physiological dependence upon various exogenous substances,
5 namely the increased expression of the GABA, receptor a4 subunit relative to the oy subunit.
The treatment methodology of the present invention thus incorporates 1) determining
if a person is in a receptive state for treatment and/or causing a person to be in a receptive
state for treatment and 2) treating a person using appropriate drugs in a comprehensive
treatment protocol that includes pre-drug assessment including optional detoxification,
0 treatment, and aftercare. The term “receptive state”, as used herein, refers to a physiological
state in which the patient is withdrawn from both endogenous and exogenous substances.
As used in this description, the term “substance abuse” is used to refer to the various
physical and psychological states that manifest an individual’s impaired control over

substance use, continued substance use despite adverse consequences, compulsive substance
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5 any race, national origin, age, physiological make-up, genetic make-up, disease
predisposition, height, or weight, and having any disease state, symptom or iliness.

It should further be appreciated that the methods and processes of the present
invention can be implemented in a computer system having a data repository to receive and
store patient data, a memory to store the protocol steps that comprise the methods and

)0  processes of the present invention, a processor to evaluate patient data in relation to said
protocol steps, a network interface to communicate via a network with other computing
devices and a display to deliver information to users. In one embodiment, specific protocol
steps are stored in said memory and compared against patient data, including behavioral,
psychological or physiological profiles, to determine which protocol steps should be applied.

)5  Results of the comparison are communicated to a user via a network and other computing
devices or display. The methodologies of the present invention are therefore accessed,
tailored, and communicated as a software program operating on any hardware platform.

The exemplary treatment methodology of the present invention comprises pre-
treatment, co-treatment, and post-treatment phases further comprising various components of

30  an exemplary methodology.

As described herein, reference will be made to specific components of the individual
phases of the treatment methodology. It should be noted, however, that the individual
components comprising each phase of the methodology — pre-treatment, co-treatment, and

post-treatment — are interchangeable and may be performed variably, and should be
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i nhi bi Wdsteti@e whether a patient is a candidate for the treatment methodology of the present

invention. In addition, the pre-treatment process may be administered to prepare a patient for
|5  admittance into the treatment methodology of the present invention. The pre-treaiment phase
typically includes, but is not limited to a medical history and physical examination, a
psychological and behavioral assessment, a determination of required medications, and
detoxification if needed to render the patient in a state receptive to treatment.
The treatment methodology for substance abuse has multiple phases and components
20 that, in combination, provide a comprehensive and integrated neurological, physiological, and
psychosocial approach for the substance-dependent patient. Each component has been
selected to address specific effects of chronic substance use and the corresponding symptoms
of withdrawal, with the objective of restoring a balance in neurological circuits. The
methodology does not address the specific physical injury often associated with substance
25  dependence. It is, therefore, essential that each patient be assessed and the appropriate
treatments be instituted to address physical injury, with due consideration for the potential
interaction of any medicaments used for this treatment with those used for the dependency
treatment.
While the present methodology can be applied to any patient, it is preferred that the
30 patient be equal to or greater than eighteen years old.
i. Complete Physical Examination
Before starting the treatment, the patient undergoes a medical history, physical
examination and laboratory assessment, including but not limited to a complete blood count,

a biochemical profile [for example, creatinine, glucose, urea, cholesterol (HDL and LDL),
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conversion of progesterone to its metabolite allopregnanolone. In another
enbodi ment, the conpound is one that inhibits the conversion of

progest erwoeosetiedsol i t e 5a- di hydroprogesterone into al lPoprusgevancdoene. As
shown in Figure 4, progesterone is first converted to
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5 intoxication or desired effect.
o Markedly diminished effect with continued use of the same amount of the
substance.
e FULL WITHDRAWAL, as manifested by either of the following:
o The characteristic withdrawal syndrome for the substance.
.0 o The same (or a closely related) substance is taken to relieve or avoid
withdrawal symptoms.
o Physiological Determination (as described in greater detail below)
o The substance is often taken in larger amounts or over a longer period than was
intended (loss of control).
5 o There is a persistent desire or unsuccessful efforts to cut down or control
substance use (loss of control).
* A great deal of time is spent in activities necessary to obtain the substance, use the
substance, or recover from its effects (preoccupation).
* Important social, occupational, or recreational activities are given up or reduced
0 because of substance use (continuation despite adverse consequences).
* The substance use is continued despite knowledge of having a persistent or
recurrent physical or psychological problem that is likely to have been caused or

exacerbated by the substance (adverse consequences).
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7- carboxamni de, i V- (I, 1-di met hyl et hyl ) - 3- oxo-, (5a, 17b)-. The enpirica
formula of finasteride is C23H36N20O and its nol ecul ar weight is 372.55.

Fi nasteri et SPREPARBRY ! PATENT IRGE TS PRIDISE Y451 AT i Mo 1GEoL o
THE PRESENT INVENTION (“RECEPTIVE STATE FOR TREATMENT”)

It should be noted, however, that the individual components comprising the

l5  preparation phase of the methodology are interchangeable and may be performed variably,

and should be adapted to the patient. Thus, any reference to administering the individual

components of the preparation phase of the methodology in a particular order is exemplary

and it should be understood to one of ordinary skill in the art that the administration of

methodology may vary depending on the assessed needs of the patient. In addition, many

!0 combinations of the methodology components described above are possible; thus, the

invention is not limited to such examples as provided.

i. PLACING A PATIENT IN A STATE OF WITHDRAWAL
As used herein, the term “withdrawal” refers to a physiological state in which an
> individual has begun to have adverse psychological and/or physiological effects from not
having a bioavailable amount of particular substance or from having a decreasing
bioavailable amount of a particular substance. More specifically, withdrawal can be
attributed to an increase in the GABA4 receptor o4 subunit expression relative to the GABA,
receptor o subunit.

0 The treatment methodologies of the present invention include a first step of placing a
patient in a state of withdrawal. In one embodiment, a person is placed in a receptive state
for treatment by actively inhibiting the upregulation of endogenous neurosteroids and/or
causing the downregulation of endogenous neurosteroids. The upregulation of neurosteroids

could be caused by a number of external factors, including the ingestion or administration of
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Dutasteride’Is a synthetic 4-azasteroid conpound that is a selective
i nhi bi therinbibitimt bf theenibypletory @fictFyqfendurosieroids rass GéBA e Bt dpipepo, one
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C27H30FeN 2, representing a nolecular weight of 528.5. As a conpetitive
Type | sebsequpppleqtmenfsignsduct ase i nhibitor, dutasteride inhibits the

cot oo, o FHESHAEANS .24 QAR Bc . ol Sospunnt e
usi ng hidutebsito anetcapsithdrawial from thetsabstance upon which the patient is addicted or
dependent. The withdrawal state can be initiated by withholding the substance or by a
5 process of sequentially decreasing daily dosing of an agonist or partial agonist medication
with similar pharmacological properties (e.g. methadone of buprenorphine for heroin
dependence).

For example, but not limited to such example, in the case of opiate substance abuse or
dependence, the opiate user is administered an opiate agonist that preferably has a longer

)0 half-life and is less potent than the drug to which the patient has an addiction. Appropriate
methodologies for titrating a person down from an addictive substance are discussed in
greater detail below with respect to exemplary treatment protocols. Administration of certain
compositions serves to flush the user’s system and places the user in a physiological state
capable of effectively receiving an administration of a drug for the purpose of alleviating

)5  cravings and other withdrawal symptoms.

Once a patient is no longer taking the addictive substance or has titrated his
dependence down to sufficiently low levels, the present invention further includes the step of
actively causing the downregulation of endogenous neurosteroids, such as allopregnanolone,
through the administration of agents that block the production of endogenous neurosteroids

30  and/or their metabolites. The present invention also includes the inhibition of the modulatory
effects of neurosteroids on GABA,. By doing so, one accelerates the exposure or
upregulation of a4 subunits relative to a; subunits and ensures that a substantial number of

undesirable subunits are exposed and available for enhanced pharmacotherapeutic efficacy.
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daily dose of |less than 10 ng, preferably less than 0.5 ng. It should be
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L5 2. Avoid Neurosteroid Production Enhancing Activities

The patient is adyised to not engage in activities, or ingest any substances, that could
likely increase neurosteroid production. Such activities include sex, stressful activities,
fighting, or intense arguing. Such substances include chocolate, illegal drugs, prescription
drugs, or over the counter medicines.

20 Although not preferred because these compositions may serve to increase
neurosteroid production, in certain cases, it may be necessary to administer a composition to
reduce stress.

In one embodiment, the stress-reducing composition is gabapentin. Gabapentin is an
anxiolytic and anticonvulsant medication typically prescribed to patients suffering from

25  epilepsy (effectively lowers brain glutamate concentrations) and has also been used in the
treatment of anxiety disorders such as social anxiety disorder and obsessive-compulsive
disorder. Prior to administering gabapentin to a patient, it is essential to assess the patient for
interactions and contraindications. Gabapentin is to be used in adjunctive therapy in the
treatment of epilepsy seizures (partial) and for the management of postherpetic neuralgia.

30  Gabapentin is not appreciably metabolized and is excreted unchanged with an elimination
half-life of 5-7 hours. Possible side effects from the use of gabapentin are dizziness,
somnolence, other symptoms/signs of CNS depression, nausea, ataxia, tremor, and peripheral
edema. In persons with epilepsy, abrupt discontinuation may increase seizure frequency. No

clinically significant drug interactions have been reported in the literature.
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effects of other sedating or tranquilizing agents may be synergistically enhanced with the

ol

administration of hydroxyzine. Exemplary trade names of these drugs include Atarax and

|5  Vistaril.

3. Avoid Heightened Progesterone Levels In Patient

In an optional embodiment, it is possible to minimize endogenous neurosteroid
production by timing the treatment in a manner that avoids heightened progesterone cycles.

20 In women, progesterone levels are low during the pre-ovulatory phase of the
menstrual cycle, rise after ovulation, and are elevated during the luteal phase. Specifically,
progesterone levels tend to be <2 ng/ml prior to ovulation, and >5 ng/ml after ovulation. If
pregnancy occurs, progesterone levels are maintained at luteal levels initially. With the onset
of the luteal-placental shift in support of the pregnancy, progesterone levels start to rise

25  further and may reach 100-200 ng/ml at term. After delivery of the placenta and during
lactation, progesterone levels are low.

For example, but not limited to such example, since progesterone levels are highest
during the luteal phase of the menstrual cycle, it is preferred not to treat a woman during this
time window. Conversely, it is preferred to treat a woman during the pre-ovulatory phase of

30 the menstrual cycle, when progesterone levels are low.

Progesterone levels are low in children, men, and postmenopausal women.

4. Actively Modulate a Woman’s Progesterone Levels
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5  progesterone is highly dependent upon the administration route. Irrespective of the type

used, progesterone, progestin, or other progesterone-like compounds should be administered
in sufficient amounts to attain a heightened level of progesterone and then terminated in
sufficient time to allow for the progesterone levels to decrease prior to treatment.
It should again be noted that Table 1 offers an exemplary listing of pharmacological
)0 compounds in the classes of compounds described herein. Several examples of contraception
and recommended dosing parameters are also listed in Table 1 .
5. Actively Modulate a Male’s or Female’s Progesterone Levels
As mentioned above, various neurosteroid inhibitors prevent the conversion of
progesterone into allopregnanolone. In an endogenous case, allopregnanolone is responsible
)5 for the modulation of the GABA, receptors. By compensating for the effects of the
withdrawn substance, endogenous neurosteroids, when elevated, “mask” GABA receptors
and prevent flumazenil from being able to “re-set” those receptors. The administration of
these drugs can effectively drive down endogenous neurosteroid levels.
In one embodiment, the compound is a 5o-reductase inhibitor. Preferably, the So-
30 reductase inhibitor is capable of acting as a Type I inhibitor, a Type II inhibitor or a
combination thereof and inhibits the So-reductase enzyme from converting progesterone to
5a-dihydroprogesterone and thus from creating progesterone metabolite allopregnanolone. In

another embodiment, the compound is a 3o-hydroxysteroid oxidoreductase inhibitor, which
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expresmv@ntlmf a4 subunits; c) masking a4 subunl ts; or d) preventing the
upregul ati on of the a4 subunit. The focus is thus on using a conpound from
the class of conpounds that nodul ates the expression of certain GABA A
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allostatic &t &ne. embOdlfFPf%}nﬂ?eH@tFenF s sHjeeiad dali staadard gfglf néﬁa‘?fqggqc?gghi i on
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nor e speci one xpressi on of GABAA subunits,
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subst a@ﬁ?mﬁl%sgnd Lr?y gtrst?lbgrngto tgéar‘crr?lre]}lt pro%col% nquoge uséaa With 4P rp'ressgntcl%{fén foﬂ
|5 provided that they are not contraindicated with the use of a compound from the class of
compounds that permanently increases the relative expression of the a; GABA4 subunit
relative to the o4 GABA A subunit.
Many of the conventional protocols described herein are adapted by the National
Guideline Clearinghouse.  The National Guideline Clearinghouse™ (NGC) is a
20 comprehensive database of evidence-based clinical practice guidelines and related
documents. NGC is an initiative of the Agency for Healthcare Research and Quality
(AHRQ), U.S. Department of Health and Human Services. NGC was originally created by
AHRQ in partnership with the Americal Medical Association and the American Association
of Health Plans (now America's Health Insurance Plans [AHIP]). The NGC mission is to
25  provide physicians, nurses, and other health professionals, health care providers, health plans,
integrated delivery systems, purchasers and others an accessible mechanism for obtaining
objective, detailed information on clinical practice guidelines and to further their
dissemination, implementation and use.
In addition, some clinical practice guidelines were adapted from the United States
30  Department of Health and Human Services Substance Abuse and Mental Health Services
Administration. More specifically, protocols were adapted from the National Clearinghouse
for Alcohol and Drug Information.
Certain clinical practice guidelines were also adapted from the Expert Consensus

Guidelines are being used throughout the country by clinicians, policy-makers,
34
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GABA current.

It should be noted, however, that the present invention is not limited to such

5 compounds and any compounds that effectively increase the expression of the o; GABA,
subunit relative to the oy GABA4 subunit, in a non-transitory manner, can be used with the
present invention.

The present invention is directed towards, in one embodiment, the use of a compound
that modulates the expression of certain GABA, receptor subunits, such as flumazenil, in

!0 multiple doses for a predetermined time period as part of the treatment methodology. When
administered in accordance with the present invention, a therapeutically effective amount of
the drug is maintained in the patient, thereby significantly reducing the upregulation of
allopregnanolone. ~The methodology of the present invention also provides for the
administration of a compound that modulates the expression of certain GABA, receptor

5 subunits, such as flumazenil, without significant side effects.

Thus, in one embodiment, a method is provided for the treatment of substance abuse
that includes the administration to a patient in need of said treatment of a therapeutically
effective quantity of flumazenil in multiple doses during predetermined time
periods/intervals, until a therapeutically effective quantity of flumazenil to treat substance

0  abuse has been reached, as measured by quantitative and/or qualitative assessments of, for
example, a patient’s blood pressure, heart rate, feelings of cravings, and feelings of anxiety.
Thus, it is possible to administer flumazenil in variable doses to obtain the desired therapeutic
response, reducing the risk of secondary effects in the patient (as a result of reducing the

quantity of drug administered per dose applied).
35



upregul ation of the a subunit and/or does not cause the amobunt of the a4
subunit to increase relative to the anount of the (X1 subunit once the
conpound We 2n@/11a85ger present in the patient's system | tCThisaéod/ 0nz®99
appreci ated that any conposition that can function as descri bed above, can

be used in fhe present .invention, . | r
preferably SctEeEF™ dH’é?rg’r %ngeghﬁgtﬁrgﬁld'?%p@an (tamﬁlgeg i Egt % ?)rug%t nent
met hod@hotHcagle®fthd hemiReath th AVENiehOm nded cheidbadientnf 2 therppetivelly s ar e
conducted to determ ne whether it functionss 5 as ap ti agoni st

GABAA, eﬁfmbiqpfsntttﬁ@fdbﬁ@ajemét pyally petvyeen s értﬂéi??a{i o 2‘51&183‘5?&3 ﬁB”(eeBa(gée t he
upr egu n ' | in the
pat i e_nJEn%};da yasnt(aelé Wﬁ}é%@ﬁ@h&ﬁd%?ﬁﬁﬁ%ﬁ yl%s) E}?{Piﬁ'\?rﬁﬁ %?%égeadrntg nl%gfne eeSims%gn}éuch
exper i pawesn 1 3namexkiphgday, eftfmhiazenit, wokenuddwramte xpdtipleensesi of fmeazediéd i n

SXERI | e T, o e e .
oo ept BRI i i 0. S RAARG e g At ring oo ing Pert s
%;m&a%g@%g% tﬁaagaﬁfcghp AitectfiR4quaRRQr BiAnHRnil Wb treN M Bbta REAGINENT

present invention is difected towards a conprehensive
t r eat mhastbepn otasberl. Intee eavhodiyentstbe predstenhined tishecsiigd 33 i thagange of 1 3pdpar i ng

a patiepnt .for treatpent, and nmodul atj ng 5.t h X | ertai n GABAA
recept g? ng’i’,llﬁ%?ntdst. °The dﬁﬁ%s%ﬁflgﬁyrﬂ?gwn%?{u{ ]I'Signre g e(%%lg)s][sé@arqgs)hvﬁc t hdr awal

Synpt ons  aseRe bR bREnM kkillAS Yiehat aglicalppadiitethanthe dntividhylsiostsaphealge in
dependence upon various exogenous and endo?enous substances in the.dggnt ext

of a cemprethand theetime duterishbetiiean tay indBAGNAT Goaas GRIABES PhaPAtEoPOYIEEl
oot T g RN B S Ao s e
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dependency” | NEUCI NG SupPstaneeSo 101U 19, P4 1sMPE, 1! 18, 48%d,91083, 95054,

5 or 25 minutes or fractions thereof. Doses delivered at each time period, separated by the time

intervals, can be between 0.1 and 0.3 mg, or fractions thereof, keeping in mind the total drug
delivered is preferably less than 3.0 mg/day. The present invention therefore provides for the
delivery of multiple, sequential doses, delivered at substantially consistent time intervals.
Conventional uses of flumazenil comprise either singular doses or much larger doses
)0  over shorter periods of time and are directed toward reversing sedative effects of anesthesia,
conscious sedation, or benzodiazepine overdose. Further, Romazicon, a brand name for
flumazenil marketed by Roche, is expressly indicated to complicate the management of
withdrawal syndromes for alcohol, barbiturates and cross-tolerant sedatives and was shown to
have an adverse effect on the nervous system, causing increased agitation and .anxiety. For a
25  single dose to address anesthesia and conscious sedation, it is conventionally recommended
to use a dose of 0.2 mg to 1 mg of Romazicon with a subsequent dose in no less than 20
minutes. For repeat treatment, 1 mg doses may be delivered over five minutes up to 3 mg
doses over 15 minutes. In benzodiazepine overdose situations, a larger dose may be
administered over short periods of time, such as 3 mg doses administered within 6 minutes.
30 One of ordinary skill in the art would appreciate that such conventional uses of flumazenil are
not directed toward the treatment of substance abuse.
In addition, the administration method of the present invention provides a better use

of flumazenil to treat the symptoms of substance abuse withdrawal and to reduce the
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thesterm " syhhanefhodiRER! 8 chbRipBukP TP $ldduRfest e WRbfebsidn of certain GABAA
receptor subunits, such as flumazenil, is administered at the latter of a) when the patient starts
to feel anxious (this is when receptors are “unmasked” as progesterone is substantially no
longer converted to allopregnanolone) or b) when it is safe to administer based upon prior

drugs given to the patient.
20 In one embodiment, a compound that modulates the expression of certain GABAA
receptor subunits, such as flumazenil, is administered at any rate, provided that the rate is not
detrimental to the patient, as determined by patient self-report of symptoms, or physiological

parameters such as heart rate, heart rhythm, or blood pressure.

25 d. ADDITIONAL TREATMENT OPTIONS
In some cases, in may be necessary to use, either during or post-treatment, the
following optional components of the treatment protocol. The following optional
components are exemplary and are dependent upon a variety of factors, including but not
limited to responsiveness of the patient to treatment and if there is an indication of a sustained
30 increase in 5-alpha reductase activity.
i. 5-ALPHA REDUCTASE INHIBITOR
It may be necessary to continually treat a patient with a 5-alpha reductase inhibitor if
there is an indication of a sustained increase in 5-alpha reductase activity. 5-alpha-reductase

inhibitors have been described in detail above and will not be repeated herein.
37



person may exhibit w thdrawal synptons from abrupt cessation of intake or
production of the conposition, and includes, but is not limted to,

opi at es, Wocotdmness7benzodi azepi nes, caffeine, cannabis, PamaS2006/013099
anti-depressants. As used in this description, the termpatient refers to a

mal e or femal e, huggﬁggﬁéqugf any race, national origin, age, physiological
make- up, geneti‘¢ I sease predisposition, height, or weight, and

havi ng any @ $Ras@sét altay So/meRbQYIH ticht Hpffent lo resdiatiindrehsed gredudtien of
appreci ated that the nethods and processes of the present |nveg3@gn can be

i npl enprolastin duezto @sriperease of psiregendexelsepuseddi %d?@é’ééi‘ PEASStEI9DP ¥&- and
store paf L g{}fed(?&tr&se%g@qﬁe\fs 6P%sen 15 1daRE a pr O&gﬁnﬁﬁ@ﬁm&%@[ﬁ ye the

nmet hods ‘an processes I nvent céssor to eval yate
patj enthaigdtéizeq byel lﬁgharstlhmllsathfkshmdtfmcddpaﬁmmaﬁlease niexenapliryi drtigs fnabde t o

comrunicate via a network with Qther computin deV|c .and a .displ.ay to
del i veflORasHae BEOMISS, $US L@ebrgmopﬂptg}?earglﬂg% far“:f ipgs, sheht 8t lf%éfleps

are storedqjdlapaid menory and conpared agai nst patlent data, including

behavi oral, psychologlcal or physiol ogical profiles, to determ ne which
pr ot ocol step§%§m&ﬂRﬂAﬂ$ﬂﬂﬂﬂPHASEﬁﬁéﬂRﬂgQQOLhe conparison are

communi cated to a r v a net d, ot her u

di spl ay. Thg%?ﬁaﬁﬂﬁﬁ?‘&s Y F%mlﬁ]léégg PR rTgn) %thgq{l%gérﬂe(ﬁggyegf;tggessed
t ai ¢ or gebsert AlvenABHACE PhBsht afillcheSErEicriBEE a PodEiterimonmeat giiengo dollewywhizhdwar e
platform The exenplary treat ment net hodol ogy of the present invention

conpr i #wbudes.duit énmetdimitedcly, themﬁ‘tratlw Iﬁ@@?a‘teﬂ'ﬁ%ﬁl FRRPOFHARR SURgHEHer
conpr i ﬁ{ v %rdlgt eﬁr\%gﬂ%ﬁp ORANS e Pdrci®d ¢ rﬁbﬂgﬁls Q)?ych% @%st‘;{?e%ﬁﬁérﬁe d
0

her ei n, ’bé made 10 spectl c corrpo nts I ndi vi dual
phases phaisetolﬁmetmethbdmdagy ofthb pebotidyventivn alealekaitiod imgteetdy détailbelow. t hat t he

' ndi vidual Before discharge from the hospital, one or more of the following compositions or

5 drugs may be prescribed: gabapentin and fluoxetine hydrochloride. Preferably, the

compositions or drugs can be administered in oral form to enable greater patient compliance

and convenience. It should be appreciated that, to the extent any of drugs described herein

are not available in the jurisdiction in which this invention is being practiced equivalent
functioning drugs may be used.

20 Psychotherapy/behavioral therapy and counseling may be critical for the success of
substance-dependency treatment when using pharmacological adjuncts.  Thus, the
methodology also provides for a maintenance program that includes medications and
incentives for the patient to continue with their recovery process through continuing care
programs. Due to the complexity of substance dependence, patients benefit most from a

25  combination of pharmacologic and behavioral interventions.

As part of the treatment program, patients may optionally be instructed to attend the
outpatient treatment center for several months with decreasing frequency [i.e., once a week
for the first three months, once every two weeks during the second three months, and once a
month during the third three months].

30 Likewise, a semi-structured follow-up of cognitive behavior therapy is optionally
implemented. Individual and family psychotherapy is focused on a plurality of interventions,

including cognitive restructuring, work therapy, prevention of relapse, and stress reduction,

aimed at rehabilitating the social, family, work, personal and leisure life of the patient.
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.5 of opioids, including endogenous opioids produced in the body (endorphins, dynorphins,

enkephalins); opium alkaloids found in the opium plant (morphine, codeine, thebaine); semi-

synthetic opioid derivatives (heroin, oxycodone, hydrocodone, dihydrocodeine,

hydromorphine, oxymorphone, nicomorphine); and wholly synthetic opioid derivatives

(phenylheptylamines, phenylpiperidines, diphenylpropylamine derivatives, benzomorphan

)0 derivatives, oripavine derivatives, morphinan derivatives, loperimide, diphenoxylate). As

used herein, the term “opiates” shall refer to any compound that binds to opioid receptors,

including natural opium alkaloids, semi-synthetic opioids derived therefrom, and synthetic

opioids that have a similar physiochemistry to natural opiates and generally metabolize to

morphine. In a clinical setting, opioids are used as analgesics and for relieving chronic

25  and/or severe pain and other disease symptoms. Some opioids, however, are abused or used

illegally for their euphoria-inducing properties when administered intravenously or when

smoked.

The present example incorporates the teachings of the general treatment methodology

described above. The components of the pre-treatment phase of the methodology of the

30  present invention have been described in greater detail above and will not be repeated herein.
a. PRE-TREATMENT/PATIENT ASSESSMENT PHASE

As described above, prior to admittance into the treatment program of the present

invention, each patient should undergo a pre-treatment analysis. The pre-treatment analysis

may be used to determine whether a patient is an optimal candidate for the treatment
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ii. Additional Pre-Treatments

5 Even if a patient is placed in a state of withdrawal, the patient may optionally be
subjected to other pre-treatment protocols for the substance of addiction. An exemplary
protocol is described below, and thus, it should be noted that the use of such protocol is
exemplary and the invention is not limited to such protocol.

1. Optional Opiate Agonist Administration

20 The following treatment protocol is adapted from the Center for Substance Abuse
Treatment, Medication-Assisted Treatment for Opioid Addiction in Opioid Treatment
Programs. Treatment Improvement Protocol (TIP) Series 43. DHHS Publication No. (SMA)
05-4048. Rockville, MD: Substance Abuse and Mental Health Services Administration,
2005, which is herein incorporated by reference. A few details of the protocol are described

)5  below, however, it should be understood by one of ordinary skill in the art that the Treatment
Improvement Protocol referenced above should be consulted for details. Treatment
Improvement Protocols (TIPs) are best-practice guidelines for the treatment of substance
abuse disorders, provided as a service of SAMHSA’s Center for Substance Abuse Treatment
(CSAT).

30 In an optional first step, the opiate user is administered an opiate agonist that
preferably has a longer half-life and is less potent than the drug to which the patient has an
addiction. Preferably, the medicament is an opiate agonist, such as, but not limited to
buprenorphine or methadone, and creates a dependency in the patient on a substance that is

less addictive and self-titrating. In a preferred embodiment, the substance is titrated down to
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.0 and has a typical half-life of 24 hours or more, permitting administration only once a day in
opioid detoxification and maintenance treatment programs. A patient is typically slowly
weaned off of methadone.
While tolerance, dependence and withdrawal symptoms may develop, they develop
much slower and are less acutely severe than those of morphine and heroin. Closely related
5  to methadone, a synthetic compound levo-alphacetylmethadol (LAMM) has a 48-72 hour
duration of action and can be administered less frequently. Both LAAM and methadone are
controlled substances and can only be used on an inpatient basis.
b. Buprenorphine
Buprenorphine [chemical name (25)-2-[(-)-(5R,6R,7R,148)-9a-cyclopropylmethyl-
20 4,5-epoxy-3-hydroxy-6-methoxy-6,14-ethanomorphinan-7-yl}-3,3-dimethylbutan-2-ol} is a
partial opioid agonist at p-opioid receptors on GABA neurons and also an opioid antagonist.
Buprenorphine is a thebaine derivative, and its analgesic effect is due to the agonism of the p-
opioid receptor. It is also a «k antagonist. Naloxone can partially revert the effects of
" buprenorphine. It has a long effect of about 48 hours, due to its slow dissociation from the
25  opioid receptors. Buprenorphine is administered as hydrochloride as either intramuscular or
intravenous injection or as sublingual tablets. It is not administered orally, due to high first-
pass metabolism. Unlike methadone, buprenorphine can be used on an outpatient basis, as it
is not a controlled substance.
2. Optional Opiate Antagonist Administration
30 Once the patient has stabilized at a dose level that is as low as possible, but not low
enough to trigger cravings and withdrawal, an opioid antagonist is optionally administered,
such as naloxone, naltrexone, or nalmefene. Opiate antagonist administration, serves to flush
opioids from the user’s system and places the user in a physiological state capable of

effectively receiving an administration of compound from the class of compounds that
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L5 b. Naltrexone
Naltrexone [chemical name 17-(cyclopropylmethyl)-4,5¢-epoxy-3,14-
dihydroxymorphinan-6-one] is structurally similar to naloxone but has a slightly increased
affinity for k-opioid receptors over naloxone, can be administered orally, and has a longer
duration of action. In addition, naltrexone can be administered in a sustained-release form
20  via an injection. It is an opioid receptor antagonist used in the management of alcohol
dependence and opioid dependence. Naltrexone, and its active metabolite 6-B-naltrexol are
competitive antagonists at p- and k-opioid receptors, and to a lesser extent d-opioid receptors.
Because it reversibly blocks or attenuates the effects of opioids, naltrexone is used in the
management of opioid dependence. Naltrexone is typically used for rapid detoxification
25  procedures. It has a longer duration that naloxone, with a single oral dose being able to block
injected heroine effects for 48 hours.
c. Nalmefene
Nalmefene [chemical name 17-(cyclopropylmethyl)-4,50-epoxy-6-
methylenemorphinan-3,14-diol, hydrochloride salt], an opioid antagonist, is the 6-methylene
30 analogue of naltrexone. It is used to prevent or reverse the effects of opioids and has no
opioid agonist activity.
c. ADMINISTRATION OF A COMPOUND FROM THE CLASS OF
COMPOUNDS THAT MODULATES GABA, RECEPTOR EXPRESSION
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5 finasteride administration is terminated and the patient is instructed to not engage in any
stress-inducing activities or ingest any substances that would likely increase neurosteroid
production.

Day 1 of Treatment: Male patient is administered flumazenil, via infusion, at an amount less
than 15 mg/day. The patient’s heart rate and blood pressure are monitored, along with the

)0 patient’s own qualitative assessment of his health, including, but not limited to, subjective
feelings of anxiety. The total dose and rate are modified by the responsible physician based
on an evaluation of the patient’s heart rate, blood pressure, and subjective reports.

Day 2 of Treatment: Male patient is administered flumazenil, via infusion, at a rate of at least
2.5 mg/day.

5  Day 3 of Treatment: Male patient is evaluated to determine if a third day of treatment is
necessary. If he continues to report feelings of anxiety or cravings, he is again administered
flumazenil, via infusion, at a rate of at least 2.5 mg/day.

Post-Treatment: Post-completion of treatment phase, patient is prescribed a post-treatment
regimen to follow, which includes, but is not limited to, the administration of pharmaceutical

30  compositions, outpatient therapy, a diet program, and an exercise regimen. Male patient is
instructed to attend the outpatient treatment center for several months with decreasing
frequency [i.e., once a week for the first three months, once every two weeks during the

second three months, and once a month during the third three months]. If feelings of anxiety
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5  administered, via infusion, flumazenil in a therapeutically effective quantity of flumazenil of

at least 1.0 mg/day. The total dose and rate are modified by the responsible physician based

on an evaluation of the patient’s heart rate, blood pressure, and subjective reports.

Day 2 of Treatment: Male patient’s buprenorphine dosage is again reduced by .25 mg, and

thus male patient is administered 2.50 mg of buprenorphine. Male patient is administered
)0 flumazenil, via infusion, at a rate of at least 1.0 mg/day. The total dose and rate are modified

by the responsible physician based on an evaluation of the patient’s heart rate, blood pressure,

and subjective reports.

Day 3 of Treatment: Male patient’s buprenorphine dosage is again reduced by .25 mg, and

thus male patient is administered 2.25 mg of buprenorphine. Male patient is again
25  administered flumazenil, via infusion, at a rate of at least 1.0 mg/day.

Maintenance Phase Until Next Treatment: If needed, male patient is advised that he may take

buprenorphine in the amount of no more that 2.25 mg/day until the next treatment.

Day 21 of Treatment: Male patient’s buprenorphine dosage is reduced by half, and thus male

patient is administered 1.125 mg of buprenorphine. In addition, male patient is administered,
30 via infusion, flumazenil in a therapeutically effective quantity of flumazenil of at least 1.0

mg/day. The total dose and rate are modified by the responsible physician based on an

evaluation of the patient’s heart rate, blood pressure, and subjective reports.

Day 22 of Treatment: Male patient’s buprenorphine dosage is again reduced by half, and

thus male patient is administered 0.50 mg of buprenorphine. In addition, male patient is
44



maxi mal | y decrease the production of progesterone and nmake the individual
nost receptive to treatnment. 1. Avoid Stress-Inducing Activities In one
enbodi menwp 200se11pssesent i nvention includes the step of acwiuseovg/oaiobs such
activities that could result in the upregulation of an individual's

neurosteroid | evel .and t step..of activel. i . i @n of
endogeﬁ%ﬂ@lﬁgﬁﬁio"& é‘%ﬁﬁl%r}ﬁgﬁ%ﬁ&&? Y }e%%’regg%aéﬁéﬁtf%ﬁ@% é&igﬁgm&ggeﬁgﬁgd t hat
Stressaf IBEBQQ!.m_ﬂLgQﬁS/J \Thi [t6t81 dl@la%ﬂd ratpafe nbeifipdbiyahé reapohsitie phpsidianbassd
general condition. Thus, individual_ recomendations may be made by the

tT L eat i Ay apRyalnatioarnt the patipat shedsiiatss blopd PEESPHEBARSIBISCERTER®INg Acti viti es
e pati : ced 1 . ; ey e _
Hagsrﬁt,?) éfi’g%g‘}é%eaﬁ ” I}/Ilgl‘ggi?a;tlleﬁpﬂaigﬁrdc%d% $t¥) tdi@Ry al@'md ¥ ©hs, A uding

substanp _ I nCrease neurosteroid pro i on. Such
act§ vi bumsndrphinede sex, stressful activities, fighting, or intense arguing.

Such substances inc¢lude chocol ate, illeqal drugs,. prescripti d
over ¢ BESEH S mEBR P RRASHoR HGHgReH s, GPUAT i ESCADAEh efgeBialiin.
conpos ké@gﬂ% tdRYI09e Whchl iRcluf&, BASIS nBEKASH &Y, MeadPiiafdtalibrPHE pHafn&¥utiadln
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h. HYPOTHETICAL TREATMENT EXAMPLE 3
.5 Male, 45 years old, has been using heroin for 8 years and, under DSM IV criteria, after
undergoing pre-treatment assessment, has been diagnosed as being addicted to heroin.
Patient Preparation: One week prior to scheduled treatment, male patient is subjected to a
conventional protocol for the treatment of opiate addiction, such as described above. In one
embodiment, male patient is administered opiate agonist buprenorphine in an amount
)0 therapeutically effective to begin titrating the substance down in the patient. There is no pre-
determined time period for administering buprenorphine to the patient. When the patient is
titrated to sufficiently low levels, the treatment protocol of the present invention is started. In
one embodiment, a sufficiently low level of buprenorphine is 4 mg.
Day 1 of Treatment: Male patient’s buprenorphine dosage is reduced by 1 mg, and thus male
)5  patient is administered 3 mg of buprenorphine. In addition, male patient is administered, via
infusion, flumazenil in a therapeutically effective quantity of flumazenil of at least 1.0
mg/day. The total dose and rate are modified by the responsible physician based on an
evaluation of the patient’s heart rate, blood pressure, and subjective reports.
Day 2 of Treatment: Male patient’s buprenorphine dosage is again reduced by 1 mg, and
30  thus male patient is administered 2 mg of buprenorphine. Male patient is administered
flumazenil, via infusion, at a rate of at least 1.0 mg/day. The total dose and rate are modified
by the responsible physician based on an evaluation of the patient’s heart rate, blood pressure,

and subjective reports.
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L5  Male, 45 years old, has been using heroin for 8 years and, under DSM IV criteria, after

undergoing pre-treatment assessment, has been diagnosed as being addicted to heroin.

Patient Preparation: Male patient is administered buprenorphine in the lowest possible dose

that patient can tolerate with substantially minimal or no withdrawal symptoms, thus creating

a dependency in the patient on a substance that is less addictive and self-titrating. For
0 example, but not limited to such example, male patient is “addicted” to an amount of heroin

equivalent of 15 mg of buprenorphine.

Day 1 of Treatment: On Day 1 of treatment, patient is administered 14 mg of buprenorphine.

In addition, male patient is administered, via infusion, flumazenil in a therapeutically

effective quantity of flumazenil of at least 1.0 mg/day. The total dose and rate are modified
:> by the responsible physician based on an evaluation of the patient’s heart rate, blood pressure,

and subjective reports.

Day 2 of Treatment: Male patient’s buprenorphine dosage is reduced by 1 mg, and thus male

patient is administered 13 mg of buprenorphine. Male patient is administered flumazenil, via

infusion, at a rate of at least 1.0 mg/day. The total dose and rate are modified by the
0  responsible physician based on an evaluation of the patient’s heart rate, blood pressure, and

subjective reports.

Days 3-14 of Treatment: Male patient’s buprenorphine dosage is reduced by 1 mg/day. In

addition, male patient is again administered flumazenil, each day, via infusion, at a rate of at

least 1.0 mg/day.
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most r?r?s%?r;[nlie:{ © I'Eo%gztgr%i turgeE nctan be problematic due to the development of tolerance and
5 dependency. As described in detail above, they act on the GABA receptor GABA,, the
activation of which dampens higher neuronal activity. Benzodiazepine use can result in a
variety of side effects, including, but not limited to drowsiness, ataxia, confusion, vertigo,
and impaired judgment. In addition, benzodiazepines induce physical dependence and are
potentially addictive. An abrupt discontinuation of substance use may result in convulsions,
20 confusion, psychosis, or effects similar to delirium tremens. Onset of withdrawal syndrome
may be delayed and is characterized by insomnia, anxiety, tremor, perspiration, loss of
appetite, and delusions. Typical treatments for benzodiazepine abuse have been based on
cognitive-behavioral therapy, weaning a patient off of the drug, and, in some cases,
administering a benzodiazepine antagonist to counteract the drug’s effects. These methods,
25  however, fail in that they do not address the underlying physiochemical changes that occur
with addiction.
a. PRE-TREATMENT/PATIENT ASSESSMENT PHASE
As described above, prior to admittance into the treatment program of the present
invention, each patient should undergo a pre-treatment analysis. The pre-treatment analysis
30 may be used to determine whether a patient is an optimal candidate for the treatment
methodology of the present invention. In addition, the pre-treatment process may be

administered to prepare a patient for admittance into the treatment methodology of the

present invention.
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|5  suppress signs of increased withdrawal (e.g., increased pulse, increased blood pressure, or
increased perspiration). Once a diazepam dose is reached which suppresses signs of
withdrawal, administration may continue for 2 additional days and then may be decreased by
10% per day. When the diazepam dose approaches 10% of the initial dose, the remaining
dose is reduced slowly over 3 to 4 days and then discontinued. In this approach,
20  benzodiazepine detoxification is accomplished in approximately 14 days prior to the
administration of a compound from the class of compounds that selectively modulates
GABA, expression. It should be appreciated, however, that longer detoxification may be
required.
c. ADMINISTRATION OF A COMPOUND FROM THE CLASS OF
25 COMPOUNDS THAT MODULATES GABA 4 RECEPTOR EXPRESSION
Once the pre-treatment protocol has been adhered to and completed, a patient is
administered a compound from the class of compounds that modulates GABA, receptor
expression, such as flumazenil, as described above in the general treatment methodology.
d. ADDITIONAL TREATMENT OPTIONS
30 Once the treatment protocol has been administered, additional treatment options, as
described above in the general treatment methodology, may be administered.
e. POST-TREATMENT PHASE OF PROTOCOL

Once the treatment protocol has been administered, a post-treatment protocol is

administered, as described above in the general treatment methodology.
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1.0 mg/day. The total dose and rate are modified by the responsible physician based on an

5 evaluation of the patient’s heart rate, blood pressure, and subjective reports.

Day 3 of Treatment: Male patient is evaluated to determine if a third day of treatment is
necessary. If he continues to report feelings of anxiety or cravings, he is again administered
flumazenil, via infusion, at a rate of at least 1.0 mg/day.

Post-Treatment: Post-completion of treatment phase, patient is prescribed a post-treatment

20 regimen to follow, which includes, but is not limited to, the administration of pharmaceutical
compositions, outpatient therapy, a diet program, and an exercise regimen. Male patient is
instructed to attend the outpatient treatment center for several months with decreasing
frequency [i.e., once a week for the first three months, once every two weeks during the
second three months, and once a month during the third three months]. If feelings of anxiety

25  return, he is scheduled to repeat at least one day, and up to three days, of flumazenil
treatment.

g. HYPOTHETICAL TREATMENT EXAMPLE 2
Male, 35 years old, has been using alprazolam for 5 years and, under DSM-IV criteria, after
undergoing pre-treatment assessment, has been diagnosed as being addicted to alprazolam.

30 Patient Preparation: Four weeks prior to scheduled treatment, he is initiated on a scheduled
finasteride administration of 5 mg per day. Three days prior to scheduled treatment, the
finasteride administration is terminated and the patient is instructed to not engage in any
stress-inducing activities or ingest any substances that would likely increase neurosteroid

production.
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(AHRQ, U. S. Departnent of Health and Human Services. NGC was originally
created by AHRQ in partnership with the Anerical Medical Association and
t he Ameriwenodsdgoeisrati on of Health Plans (now America' sPdealstévclonzay ance
Plans [AHIP]). The NGC mission is to provide physicians, nurses, and other
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blood pressure, and subjective reports.

Day 2 of Treatment: Male patient is administered flumazenil, via infusion, at a rate of at least

5 1.0 mg/day. The total dose and rate are modified by the responsible physician based on an
evaluation of the patient’s heart rate, blood pressure, and subjective reports.

Day 3 of Treatment: Male patient is evaluated to determine if a third day of treatment is
necessary. If he continues to report feelings of anxiety or cravings, he is again administered
flumazenil, via infusion, at a rate of at least 1.0 mg/day.

20  Post-Treatment: Post-completion of treatment phase, patient is prescribed a post-treatment
regimen to follow, which includes, but is not limited to, the administration of pharmaceutical
compositions, outpatient therapy, a diet program, and an exercise regimen. Male patient is
instructed to attend the outpatient treatment center for several months with decreasing
frequency [i.e., once a week for the first three months, once every two weeks during the

25  second three months, and once a month during the third three months]. If feelings of anxiety
return, he is scheduled to repeat at least one day, and up to three days, of flumazenil

treatment.

IX. EXAMPLE 3: PROTOCOL FOR THE TREATMENT OF NICOTINE ABUSE

30 Nicotine is a naturally occurring liquid alkaloid with strong stimulating effects.
Nicotine readily diffuses through the skin, lungs, or mucous membranes and travels into
blood vessels, the brain, and the rest of a person’s body. When inhaled, within 10 to 15
seconds, a person achieves the stimulatory effects of nicotine. The half-life of nicotine is

about 60 minutes. Nicotine changes brain and body functions and initially results in a rapid
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anxi et>f11 Fhus, it is possible to adm nister flunmazenil in variable doses to
obtain uﬂle desired therapeutic response, reducing the risk of secondary
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of allopregnanolone and its precursors. Given that allopregnanolone enhances GABA4
5  receptor function and plays an important role in the regulation of anxiety and mood disorders,
the transient increase in the brain concentration of this endogenous neurosteroid triggered by
nicotine may represent a homeostatic mechanism to reduce or counteract the neuronal
excitability and anxiogenic-like action elicited by nicotine.
Given that allopregnanolone is among the most potent positive modulators of GABAA
20 receptors, which contribute to inhibitory regulation of mesocortical and mesolimbic
dopaminergic neurons, the nicotine-induced increase in the brain content of these hormones
may facilitate the inhibition of these dopaminergic pathways induced by GABA.
Long-term use can be problematic due to the development of tolerance and
dependency. An abrupt discontinuation of substance use may result in convulsions,
25  confusion, psychosis, or effects similar to delirium tremens. Onset of withdrawal syndrome
may be delayed and is characterized by insomnia, anxiety, tremor, perspiration, and loss of
appetite. Typical treatments for nicotine abuse have been based on cognitive-behavioral
therapy and weaning a patient off of the drug. These methods, however, fail in that they do
not address the physiochemical changes that occur with addiction.
30 a. PRE-TREATMENT/PATIENT ASSESSMENT PHASE
As described above, prior to admittance into the treatment program of the present
invention, each patient should undergo a pre-treatment analysis. The pre-treatment analysis
may be used to determine whether a patient is an optimal candidate for the treatment

methodology of the present invention. In addition, the pre-treatment process may be
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Abuse and Mental Health Services Administration (hereinafter, SAMHSA), in Treating
Tobacco Use and Dependence, which is incorporated by reference. See Fiore MC, Bailey
WC, Cohen SJ, et al. Treating Tobacco Use and Dependence. Clinical Practice Guideline.
Rockville, MD: U.S. Department of Health and Human Services. Public Health Service. June
20 2000.

In one embodiment, a patient engages in counseling and behavioral therapies,
including, but not limited to, the provision of practical counseling (problem solving/skills
training); the provision of social support as part of treatment (intra-treatment social support);
and assistance in securing social support outside of treatment (extra-treatment social support).

25 In another embodiment, a patient is prescribed a pharmacotherapy that is known for
increasing long-term smoking abstinence rates: Bupropion SR, Nicotine gum, Nicotine
inhaler, Nicotine nasal spray, Nicotine patch, Clonidine, and/or Nortriptyline.

It should be appreciated that, regardless of the particular pre-treatment therapy
adopted, the patient should cease such pharmacotherapies at least one week prior to the

30 administration of a compound from the class of compounds that modulates GABAA
expression.

c. ADMINISTRATION OF A COMPOUND FROM THE CLASS OF

COMPOUNDS THAT MODULATES GABA, RECEPTOR EXPRESSION
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|5  the first placebo day). If this is not possible, female patient is instructed to withhold
contraceptive use for one week prior to scheduled treatment. Three days prior to scheduled
treatment, the patient is instructed to not engage in any stress-inducing activities or ingest any
substances that would likely increase neurosteroid production (including oral contraceptives).
Day 1 of Treatment: Female patient is administered, via infusion, flumazenil in a
20 therapeutically effective quantity of flumazenil of at least 1.0 mg/day. The total dose and rate
are modified by the responsible physician based on an evaluation of the patient’s heart rate,
blood pressure, and subjective reports.
Day 2 of Treatment: Female patient is evaluated to determine if a second day of treatment is
necessary. If she continues to report feelings of anxiety or cravings, she is again
25  administered flumazenil, via infusion, at a rate of at least 1.0 mg/day.
Day 3 of Treatment: Female patient is evaluated to determine if a third day of treatment is
necessary. If she continues to report feelings of anxiety or cravings, she is again
administered flumazenil, via infusion, at a rate of at least 1.0 mg/day.
Post-Treatment: Post-completion of treatment phase, patient is prescribed a post-treatment
30 regimen to follow, which includes, but is not limited to, the administration of pharmaceutical
compositions, outpatient therapy, a diet program, and an exercise regimen. Female patient is
instructed to attend the outpatient treatment center for several months with decreasing
frequency [i.e., once a week for the first three months, once every two weeks during the

second three months, and once a month during the third three months]. If feelings of anxiety
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Day 1 of Treatment: Female patient is administered, via infusion, flumazenil in a

therapeutically effective quantity of flumazenil of at least 1.0 mg/day. The total dose and rate

15 are modified by the responsible physician based on an evaluation of the patient’s heart rate,
blood pressure, and subjective reports.

Day 2 of Treatment: Female patient is evaluated to determine if a second day of treatment is
necessary. If she continues to report feelings of anxiety or cravings, she is again
administered flumazenil, via infusion, at a rate of at least 1.0 mg/day.

20 Day 3 of Treatment: Female patient is evaluated to determine if a third day of treatment is
necessary. If she continues to report feelings of anxiety or cravings, she is again
administered flumazenil, via infusion, at a rate of at least 1.0 mg/day.

Post-Treatment: Post-completion of treatment phase, patient is prescribed a post-treatment
regimen to follow, which includes, but is not limited to, the administration of pharmaceutical

25  compositions, outpatient therapy, a diet program, and an exercise regimen. Female patient is
instructed to attend the outpatient treatment center for several months with decreasing
frequency [i.e., once a week for the first three months, once every two weeks during the
second three months, and once a month during the third three months]. If feelings of anxiety
return, she is scheduled to repeat at least one day, and up to three days, of flumazenil

30 treatment.

X. EXAMPLE 4: PROTOCOL FOR THE TREATMENT OF CANNABIS (THC)
ABUSE
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excessive salivation.

L5 Typical treatments for THC abuse have been based on cognitive-behavioral therapy
and weaning a patient off of the drug. These methods, however, fail in that they do not
address the physiochemical changes that occur with addiction.

a. PRE-TREATMENT/PATIENT ASSESSMENT PHASE
As described above, prior to admittance into the treatment program of the present

20  invention, each patient should undergo a pre-treatment analysis. The pre-treatment analysis
may be used to determine whether a patient is an optimal candidate for the treatment
methodology of the present invention. In addition, the pre-treatment process may be
administered to prepare a patient for admittance into the treatment methodology of the
present invention.

25 b. PREPARING A PATIENT FOR TREATMENT WITH THE PROTOCOL OF

THE PRESENT INVENTION
i. Placing a Patient in A State of Withdrawal
A patient may be placed in a state of withdrawal by actively inhibiting the
upregulation of endogenous neurosteroids and/or causing the downregulation of endogenous

30 neurosteroids. As previously described, this treatment step may be achieved by a) avoiding
stress-inducing activities, b) avoiding neurosteroid production enhancing activities, c)
avoiding heightened progesterone levels in a patient, d) actively modulating a woman’s
progesterone levels, or €) actively modulating a male’s or female’s progesterone levels

through the administration of a neurosteroid inhibitor.
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In one embodiment, a patient is prescribed a pre-treatment therapy based upon a) what

the patient wants; b) the severity of the patient’s cannabis-related problems; c) the safety of
the patient, i.e. the risk of suicide or harm to others from psychotic or depressive symptoms;
and d) whether the patient is ready to quit. In one embodiment, the pre-treatment therapy
comprises prescribing medicine to address symptoms of agitation, sleep disturbance,
20 restlessness, and irritability. In one embodiment, the medicine prescribed is a benzodiazepine
(such as diazepam), which may be given for up to four days at a dose of 5 mg tds.
Benzodiazepines should not be continued beyond four days in these patients.
It should be appreciated that, regardless of the particular medicine prescribed adopted,
the patient should cease all such pharmacotherapies at least one week prior to the
25 administration of a compound from the class of compounds that modulates GABA 4 receptor
expression.
c. ADMINISTRATION OF A COMPOUND FROM THE CLASS OF
COMPOUNDS THAT MODULATES GABAs RECEPTOR EXPRESSION
Once the pre-treatment protocol has been adhered to and completed, a patient is
30 administered a compound from the class of compounds that modulates GABA, receptor
expression, such as flumazenil, as described above in the general treatment methodology.
d. ADDITIONAL TREATMENT OPTIONS
Once the treatment protocol has been administered, additional treatment options, as

described above in the general treatment methodology, may be administered.
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15  blood pressure, and subjective reports.
Day 2 of Treatment: Female patient is evaluated to determine if a second day of treatment is
necessary. If she continues to report feelings of anxiety or cravings, she is again
administered flumazenil, via infusion, at a rate of at least 1.0 mg/day.
Day 3 of Treatment: Female patient is evaluated to determine if a third day of treatment is
20 necessary. If she continues to report feelings of anxiety or cravings, she is again
administered flumazenil, via infusion, at a rate of at least 1.0 mg/day.
Post-Treatment: Post-completion of treatment phase, patient is prescribed a post-treatment
regimen to follow, which includes, but is not limited to, the administration of pharmaceutical
compositions, outpatient therapy, a diet program, and an exercise regimen. Female patient is
25  instructed to attend the outpatient treatment center for several months with decreasing
frequency [i.e., once a week for the first three months, once every two weeks during the
second three months, and once a month during the third three months]. If feelings of anxiety
return, she is scheduled to repeat at least one day, and up to three days, of flumazenil
treatment.
30 g. HYPOTHETICAL TREATMENT EXAMPLE 2
Female, 30 years old, has been using cannabis for 9 years and, under DSM-III-R criteria, has
been diagnosed as being addicted to cannabis.
Patient Preparation: Six weeks prior to scheduled treatment, female patient is administered

oral contraceptives. One week prior to scheduled treatment, the administration of oral
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administered flumazenil, via infusion, at a rate of at least 1.0 mg/day.

Day 3 of Treatment: Female patient is evaluated to determine if a third day of treatment is
15 necessary. If she continues to report feelings of anxiety or cravings, she is again
administered flumazenil, via infusion, at a rate of at least 1.0 mg/day.
Post-Treatment: Post-completion of treatment phase, patient is prescribed a post-treatment
regimen to follow, which includes, but is not limited to, the administration of pharmaceutical
compositions, outpatient therapy, a diet program, and an exercise regimen. Female patient is
20  instructed to attend the outpatient treatment center for several months with decreasing
frequency [i.e., once a week for the first three months, once every two weeks during the
second three months, and once a month during the third three months]. If feelings of anxiety
return, she is scheduled to repeat at least one day, and up to three days, of flumazenil
treatment.
25
XI.  EXAMPLE 5: PROTOCOL FOR THE TREATMENT OF CAFFEINE ABUSE
Caffeine, also known as trimethylxanthine, is a naturally occurring cardiac stimulant
and mild diuretic. Caffeine induces nervousness and insomnia in normal individuals, and it
increases the level of anxiety in patients prone to anxiety and panic attacks. As an
30  anxiogenic, caffeine changes brain and body functions and results in a rapid release of
adrenaline, thereby causing a rapid heartbeat, increased blood pressure, and rapid, shallow
breathing.
Caffeine may directly or indirectly act on the GABA receptor GABA,, the activation

of which dampens higher neuronal activity. In addition, it has been suggested that
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hour neuroactive steroids that the HPA axis might mediate such actions of caffeine. The transient

15  increase in the brain concentration of allopregnanolone triggered by caffeine may reflect a
physiological mechanism for reducing the activation of the neuroendocrine and
neurochemical pathways associated with the state of arousal and for limiting the extent of
neuronal excitability; consistent with the fact that neuroactive steroids function to counteract
overexcitation of the CNS.

20 Caffeine can induce physical dependence and is addictive, thus long-term use can. be
problematic due to the development of tolerance and dependency. An abrupt discontinuation
of substance use may result in anxiety and confusion. Typical treatments for caffeine
dependence and abuse have been based on cognitive-behavioral therapy and weaning a
patient off of the drug. These methods, however, fail in that they do not address the

25  physiochemical changes that occur with addiction.

In further support of the effects of caffeine, Jain et al. demonstrated that caffeine
produced higher anxiety in animals previously treated with the GABA4 receptor antagonist,
bicuculline or either of the various neurosteroid biosynthesis enzyme inhibitors viz.
trilostane, finasteride, or indomethacin.

30 a. PRE-TREATMENT/PATIENT ASSESSMENT PHASE

As described above, prior to admittance into the treatment program of the present
invention, each patient should undergo a pre-treatment analysis. The pre-treatment analysis
may be used to determine whether a patient is an optimal candidate for the treatment

methodology of the present invention. In addition, the pre-treatment process may be
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i. Other Pre-Treatment Approaches
Caffeine abuse and addiction should follow the basic principles of treatment of
15 substance dependence. These factors include: elimination of the offending substance(s);
detoxification as required; medical and psychiatric evaluation for associated conditions and
complications; education about addiction, self-care, and recovery; relief of stress and the
development of a healthy lifestyle; and psychosocial treatment and support.
It should be appreciated that, regardless of the treatment approach adopted, the patient
20  should cease all pharmacotherapies at least one week prior to the administration of a
compound from the class of compounds that modulates GABAA receptor expression.
c. ADMINISTRATION OF A COMPOUND FROM THE CLASS OF
COMPOUNDS THAT MODULATES GABAs RECEPTOR EXPRESSION
Once the pre-treatment protocol has been adhered to and completed, a patient is
25 administered a compound from the class of compounds that modulates GABA, receptor
expression, such as flumazenil, as described above in the general treatment methodology.
d. ADDITIONAL TREATMENT OPTIONS
Once the treatment protocol has been administered, additional treatment options, as
described above in the general treatment methodology, may be administered.
30 e. POST-TREATMENT PHASE OF PROTOCOL
Once the treatment protocol has been administered, a post-treatment protocol is
administered, as described above in the general treatment methodology.
f. HYPOTHETICAL TREATMENT EXAMPLE 1
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conpetltlve ant agoni sts at_m d k-opioid receptors, and to a |esser

ext ent afe apidaficd b}éﬂl@p’@mmbkemg@m basecborelaalewalyauurm@&@e oetientisdiegeitrats, t he
ef f ect I.d xone i s used in the managenent of opioid
depend§%§%18%%¥¥fé&%gg&%éﬁr?%) 5lly used for rapid detoxification

proceduDgs? of tTréMdment: | Malepatidht Btevalmatelad dertmmerita seédnd dysifmtdatin@itad dose

being able to hlock injected heroine effects for 48 hours.
necessary. If he continues to report feelings of anxiety or cravings, he is again administered

life

15 flumazenil, via infusion, at a rate of at least 1.0 mg/day.
Day 3 of Treatment: Male patient is evaluated to determine if a third day of treatment is
necessary. If he continues to report feelings of anxiety or cravings, he is again administered
flumazenil, via infusion, at a rate of at least 1.0 mg/day.
Post-Treatment: Post-completion of treatment phase, patient is prescribed a post-treatment
20  regimen to follow, which includes, but is not limited to, the administration of pharmaceutical
compositions, outpatient therapy, a diet program, and an exercise regimen. Male patient is
instructed to attend the outpatient treatment center for several months with decreasing
frequency [i.e., once a week for the first three months, once every two weeks during the
second three months, and once a month during the third three months]. If feelings of anxiety
25  return, he is scheduled to repeat at least one day, and up to three days, of flumazenil

treatment.

XII. EXAMPLE 6: PROTOCOL FOR TREATMENT OF ADDICTION TO NON-
BENZODIAZEPINE ANXIOLYTICS, SEDATIVES, HYPNOTICS, AND

30 TRANQUILIZERS/BARBITURATES (THE “CNS DEPRESSANTS”)
Non-benzodiazepine hypnotics are used for the short term treatment of insomnia (or
difficulty in getting to sleep or staying asleep). Some, like chlormethiazole, can be used to

help with agitation and restlessness, and to help with alcohol withdrawal symptoms.
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c. Nal nef ene Nal nef ene [chem cal nanme 17-(cycl opropyl net hyl) -4, 5a- epoxy- 6-
nmet hyl enenor phi nan- 3, 14-diol, hydrochloride salt], an opioid antagonist, is
t he 6- netwpl2eoeiiessal ogue of naltrexone. It is used to pPETAISR006/01F0QYeEr se
the effects of opioids and has no opioid agonist activity. c.

GaBAA RECEPTOHOERRiS €5 G8H Tt 314" SIS FETBIENEI (T DR T PR e B Her oo

to and £ofipt aheh of dffkisent frbm AGIA Fidatien a8 eSiBeNLUNToddy) Battitirfibasse Of
conmpounds that nodul ates GABAA receptor expression, such as flumazenil, as

descr i bafreaisatls userd ashantisenersanty Ariherindeatigoddlapegfhesin.  Sqpmtiesayo or
TREATMENT, %Iﬁi%e %r938§b}dé8 iﬁag&%mg@ep&% ?ﬁﬁ"l has been adm ni stered,
reatment opti y Be a

addi ti onaﬁe ons na m ni stereéd, as descri bed above in the

genér al tr eaBarbitiratestehhaik ally furetiolals bf TARA Mol krépéieal e pRI3Sahid nddnee t he
t reat ment proiocol has, been adniniafered a, post-treatnent praotocol is

admi ni stdrByscletisspe SMildHie odisricbarhityrate 1Rty mimics @ -hgﬁptoef&aﬁ%o%w 0 f
HYPOTGE it i3 ﬁ%{g'r\rﬁlggf\ﬁ%le%s 1R Fthated and@nfa€en usi ng

heroin for 8 years an Vcriteria, after-undergoi ng
pr e- t r eat menin medseats amotntshesbibeetes gicslynos edteas ibeikivgtiam that tsesiintlar thehoi n

Patient Prep ti.on: _Four..week rior.to schedyled tregtnent, he is.

i 1 at B L et S8 o RG. SERHAF B OO OIS S RgOer i e
dayl® prdevtlop@olefnes phoslcil'®pénmRAte, aﬁ@?sy%éh&bg@at ®IpeAl®endsl Bh BhbithldsONd $
termnated and the patient is instructed to not engage in any

st r ess-YsatidevelRpsdelerapee tasard thy aybituraten thesaffpstivm dess is iekase iptiedlethiak dosp.

I ncreasgy Ny Q)S(Sbefﬁiﬁ'tﬂe same level of intoxication, and thus gratification, the tolerant abuser

will raise his dose to a near fatal or fatal level.

Nonbenzodiazepine sedatives such as intermediate- or short-acting barbiturates or
15  glutethimide are more likely than benzodiazepines to produce lethal overdose because people
who abuse them develop tolerance for their sedative and euphoric effects but not for their
respiratory-depressant effects. Therefore, as these people increase their dosages to get high,
they suddenly can overdose to respiratory depression. People who are opioid addicted and
abuse nonbenzodiazepine sedatives usually need inpatient detoxification before starting MAT
20  or may do better with referral to a long-term, residential program such as a therapeutic
community. Nonbenzodiazepine sedatives induce cytochrome P450 3A, an enzyme involved
in methadone, levo-alpha acetyl methadol (LAAM), and buprenorphine metabolism, and can
make stabilization difficult.
a. PRE-TREATMENT/PATIENT ASSESSMENT PHASE
25 As described above, prior to admittance into the treatment program of the present
invention, each patient should undergo a pre-treatment analysis. The pre-treatment analysis
may be used to determine whether a patient is an optimal candidate for the treatment
methodology of the present invention. In addition, the pre-treatment process may be
administered to prepare a patient for admittance into the treatment methodology of the
30  present invention.
b. PREPARING A PATIENT FOR TREATMENT WITH THE PROTOCOL OF
THE PRESENT INVENTION
i. Placing a Patient in A State of Withdrawal
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production. Day 1 of Treatnent: Male patient is admnistered flumazenil,
via infusion, at an anount |ess than 15 ng/day. The patient's heart rate
and bl oodwpnessuuois7are nonitored, along with the 0 pati eor/us2anm13099
gqualitative assessnent of his health, incl udi ng, but not limted to,

subj ective feelings of X Thetotal rate.are |f|e by the
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adm ni stered flumazenil, via infusion, at a rate of at |east 2. /[day. 5
Day 3 ofeulsteseidents pmheuqbyadmnbed shlémamaédteponaiebeamhlmdlbfy 2 avmdmg day
of trea I.S._nec ry. contin feeli.n f..anxi ty or
cr avi noenbdEnd ERTRREY by ayclfnd "FobuGliol ProfRab] Bt aefig®hsp

at Iseasdvordlify heigtittyed PRGdestbicat WRELL |in ROphtiGRM) attively @io@lmgrmmome
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but is RiBgesieroRe; syelso or te) cackiuely nnedvlaing a walern ar feiaalgisi pragesterone levels
CONpPOoSi QLR AP ogram and an exercise reginen.
Mal e pa{[%ﬂloglgﬁﬂlles mghiS %l% cfjateﬁ atstteerﬁlgq{ﬂﬁglt%t patient treatment center for
several nonths mthOﬂlmrPeaﬂ“reagnémtekppemhes[l. ., once a week for the first

t hree nont hsIH once .ever ring the second .three nont Qf{?Q}Pﬁ d once

et M tur TR S PEREOHTRSR Hh1eAST R REKS PHTar tp Giehimmig YWt B POCEOIR A0S pa | o

schedul @skster écﬁ@?&&d@tthdteﬁfécu%l? H8dulaRO GABA Oreééb‘t@xee)g&&%lono‘c f;étié‘i{%@”' |
treatnment. g. POTHETI CAL TREATMENT EXANPLE Mal“e years o has been

usi ng rréﬁ‘cﬂntf:dfwn&lq@a@ anNg thm@@antDSMSIavd@rhenmdlaepmﬁi sich aﬁd@zqmm;gs
pre-tre t < ha bee no a t o _heroin.
Bt end G 3 ACRREER s, 0005 15 dp St BHEERRR, P SR Ras, AR el it s

subj ectalehihigtefed to suppress signs of 1ncreased withdrawal (e.g., increased pulse, increased blood

-y

pressure, or increased perspiration). Once a diazepam dose is reached which suppresses signs
15  of withdrawal, it is continued for 2 more days and then decreased by 10% per day.
It should be appreciated that, regardless of the treatment approach adopted, the patient
should cease all pharmacotherapies at least one week prior to the administration of a
compound from the class of compounds that modulates GABAA receptor expression.
c. ADMINISTRATION OF A COMPOUND FROM THE CLASS OF
20 COMPOUNDS THAT MODULATES GABA4 RECEPTOR EXPRESSION
Once the pre-treatment protocol has been adhered to and completed, a patient is
administered a compound from the class of compounds that modulates GABA, receptor
expression, such as flumazenil, as described above in the general treatment methodology.
d. ADDITIONAL TREATMENT OPTIONS
25 Once the treatment protocol has been administered, additional treatment options, as
described above in the general treatment methodology, may be administered.
e. POST-TREATMENT PHASE OF PROTOCOL
Once the treatment protocol has been administered, a post-treatment protocol is
administered, as described above in the general treatment methodology.
30 f. HYPOTHETICAL TREATMENT EXAMPLE 1
Male, 32 years old, has been using zalpelon for 5 years and, under DSM IV criteria, has been
diagnosed as being addicted to zalpelon.
Patient Preparation: Four weeks prior to scheduled treatment, he is initiated on a scheduled

finasteride administration of 5 mg per day. Three days prior to scheduled treatment, the
63



conventional protocol for the treatnment of opiate addiction, such as
descri bed above. In one enbodinent, nmale patient is adm ni stered opiate
agoni st bwpressornpsine i n an anount therapeutically effe@CIrws266/0nmg? n
titrating the substance down in the patient. There is no predetermned tine
period for, adm ni st.ering buprenor phi to Lthe .patient. Wien the patient is
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of bupr rphi ddit4.0n, e: ' ' I i re | a.. Af usi on,
fl umaz eﬁ;n I 1| rtyfg%{%g{r]g%éutllwgg Ipﬁ@tf 1esc?t%lEi @Zﬁ(%tﬁ{fﬁt ?g{‘yn f(gllf'f Si(?%ﬂ ng%%%e]%ﬂonﬁ at

| east Xhérap@ttidalyy effeeive quadtityof ﬂum?zbnﬁaifat Ro& lm)ﬂllig{]da?.d Thy tdthledc{s)ie 5mid)fa$e bl e
physi ci an based on an eval uation of the patient's heart rate, bloo

pr essurde H@?‘ﬁ%duw thettpspong }afcﬁ’}%l.m@égﬂs%d o arr exalpation of thg patipniis heatt rate,

bupr en | ' ' duced by .25 ng, and thus nmale patient is
adm ni g{lg@e %@%%grrgs%bﬁe guplrr r?(%tr%bhi ne. Male patient is adm nistered

f 1 umazdpay ,2 wifaTreatmenton, Mate gatiartte isofadatinibtezedf via Oinfuapiahay flumhheenilotml a dose

and rate are nodified by t r onsi bl si.cl an, pas on an eval uation
of 't he ‘BRAPaHERLy sy ity bF BBGR A8 af R ailse o dbe RaREsE Fid ey 3
of 10r eakrdraiydifidvbbethRabigRtibk CRRBRE BE afl QEAURidrSoBBIpALERAUEAH B, - 25
ng, and thus nale patient is admnistered 2.25 nmgy of buprenorphine. Male

pat i entblped prgssure, aadbHiedtive sebottsumazeni |, via infusion, at a rate of at

i ' . k| f . al
vat 1 ent2h TRt DNEAE BERR S B Rtk Lo DERImibE IF TRRA iagh of RREERSY (7
t hat 2.ribessgyddy helobitinueleo repistt fedlRmt bR Afixietpay cavingf hd tsepbiaininivirel

atient's buprenorphine dosage i s reduced by half, and thus mal e
P ﬂumazereil, Vr%a {n%usion, ata ra’[éJ of at least 1.0 mg/dayx

15  Post-Treatment: Post-completion of treatment phase, patient is prescribed a post-treatment
regimen to follow, which includes, but is not limited to, the administration of pharmaceutical
compositions, outpatient therapy, a diet program, and an exercise regimen. Male patient is
instructed to attend the outpatient treatment center for several months with decreasing
frequency [i.e., once a week for the first three months, once every two weeks during the

20 second three months, and once a month during the third three months]. If feelings of anxiety
return, he is scheduled to repeat at least one day, and up to three days, of flumazenil
treatment.

g. HYPOTHETICAL TREATMENT EXAMPLE 2
Male, 32 years old, has been using zalpelon for 5 years and, under DSM IV criteria, has been
25  diagnosed as being addicted to zalpelon.
Patient Preparation: Four weeks prior to scheduled treatment, he is initiated on a scheduled
finasteride administration of 5 mg per day. Two weeks prior to scheduled treatment, he is
prevented from taking any CNS Depressant drugs and is prescribed diazepam at a dose of 15
to 25 mg four times daily. Once the diazepam dose that suppresses signs of withdrawal is

30  reached, it is continued for 2 more days and then decreased by 10% per day. Three days prior
to scheduled treatment, the finasteride administration is terminated and the patient is
instructed to not engage in any stress-inducing activities or ingest any substances that would

likely increase neurosteroid production.
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patient is adm nistered 1.125 ng of buprenorphine. In addition, nale
patient is adm nistered, via infusion, flumazenil in a therapeutically

ef f ect i vewquaowitbis7of fl unmazenil of at |east 1.0 ny/dayPCThs2aenaiosgose and
rate are nodified by the responsible physi ci an based on an eval uati on of

Tr eat ndt0 Waife TRARMER - sMBlfoREHGTo R HETERSRGE 10h SR DRty Pt 1
and t huberdpéuicRid bEEtive %mdﬁy of StBhRsiQf2Plea® 100 mBLHaY e TRE RhthINRse hit rate

addition, male patient isadmnistered, via infusion, flumazenil in a
t her apeii¢ int,qsiillﬁeﬁ Tost fI@dmpp@sblﬁaphysxc;and:awd pimran emalnatism of the gatient’s lpargpigay .

The tOtb%?cijgr%& ?@?Ha%bj?&{vgr% fied by the responsi bl e physician based on

an eval ua Rear t rate, bl ood pressure, and subjective
r epor t Daybey oEf3TBéatﬁEélﬁat nePfale pitiee patadeidisteted] Nl rincistsh, t fusbhailt akiag al |

medi cat | ons udi ng buprenor.phi ne.  Pgst - Tr eat nent st-conpl etjon of
treat mé ?rabﬂ’é%l E,fg t'é(ﬁtqu?%“%%gl%m?%?@& of aplsast. 1 @&fqﬁfntT%F &ypkdose apd ¥atg | ow,
whi ch i peliidesed W{he'r% ﬁﬂpw/sf%ijant e& 5% aRLPhIASI gﬂh%aﬁént%h%ﬁﬁ}%m i cal
conp03|t|ons out’pat |e rapy I et program and an-“exercise reginmen.

Mal e pdﬂo%hpmmsumandste@demebtend the outpatlent treatnent center for

I th i ng . f. t he f. t
Chr ee. T Rl Btinal oMl pafihudt SIS PiBintinBoha it B8 s MeAlmiad once
a nont medelshiyd I¢ R chhvinids td1FepBrtTOMUNBS bf adfietyas|ck sOhe &Nagafii Mnhiafstired he
is scheduled to repeat at |east one day, and up to hree ays, of

f | umaz ditazepidatigrdusion at pygreriEteasAL OPREATIVENT EXAMPLE 3 Mal e, 45 years
old, h 1N I r er
Oher oanipTRRFD RALShChEH of oAl Bhfs, HASL UL Ye LAl .
t o her aegimenab ifelidw,Rykiph ialudes,: bubienove@kitedrtb Othe hdmsrﬁétmﬂmhaﬁt phirgaicemival nal e

pat | entcolrnspogll‘ét())Jnéa Cc;[u%jau%gt t%erapy, a diet program, and an exercise regimen. Male patient is
15 instructed to attend the outpatient treatment center for several months with decreasing
frequency [i.e., once a week for the first three months, once every two weeks during the

second three months, and once a month during the third three months]. If feelings of anxiety

return, he is scheduled to repeat at least one day, and up to three days, of flumazenil

treatment.
20
XIII. EXAMPLE 7: PROTOCOL FOR THE TREATMENT OF ANTI-DEPRESSION
DRUG WITHDRAWAL

Clinical depression is a health condition with mental and physical components

reaching criteria generally accepted by clinicians (described in greater detail below).

25  Physiological symptoms of depression may be due to changes or imbalances of chemicals

which transmit information in the brain, called neurotransmitters. Many modern anti-

depressant drugs attempt to increase levels of certain neurotransmitters, like serotonin.

Further, it has been shown that progesterone and its effects on GABA have been implicated

in depression and anti-depressant dependence. Cessation of a CNS drug, such as selective

30  serotonin reuptake inhibitors, tricyclic antidepressants, and monoamine oxides inhibitors,

may cause withdrawal, an increased total GABA, receptor a4 subunits relative to GABA,
receptor a; subunits, which in turn, causes anxiety.

Khemraj et al. demonstrated that allopregnanolone plays a role in the anticonvulsant

action of fluoxetine, thus supporting the hypothesis that modulation of GABA, receptors by
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conventional protocol for the treatnment of opiate addiction, such as
descri bed above. In one enbodinent, nmale patient is adm ni stered opiate
agoni st bwpressornpsine i n an anount therapeutically effe@CIrws266/0nmg? n
titrating the substance down in the patient. There is no pre determ ned

ti iod, f I ni. steri. ' to t tl . t

et | encU R PP B B oA e B asiEn o uBRisE M afPecdEnt o
t he pregentsupgdseihai irinfedlb@tdl§iofiled oPNERNRO dhd B oxamifd ik iceirelatddvittpW
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y.th . .
pat i entfgulaing ﬁfwﬂato Treg|sgotonyp aad mceeasipg develppleendogenous pewrosteroig Jeasling

Tr eat megtpe Mk tRet H©BErt [©PQr phi ne dosage is again reduced by 1 ng,
and t hus rr%l e pallr'??ei%t B%rg%z mni stered 2 ng of buprenorphine. Male patient

i s admi ni st dBethkingiawzetheleffevi of $3$R s owallomegmnolmne, ibinaytbel masibleltoQraaty/ day .
The total. dose. and ,rate are di,ified b e. responsi bl e, physi ci an based on
an eval RERS WS Toer ssert T8 fhario PRRbI VBB resionine Sehat SobPBet | ve
r epor t sdeRfns@ated tidtedb MEBhregMiloforRalprefilatforPHRRUEN 8T RV 1038 8L sbrdtcRsiai N
reduced by 1 ng, and thus nale patient is adm nistered 1ng of

buprendﬁﬁlﬁﬁ%@- Mal e patient is again adm nistered flumazenil, via infusion,

at a rate of, ab%{%g?% Q%g?ﬂa%ghﬁaxsﬁ%Mﬁwﬁ%ggh Mal e patient is

instructed to s | cati ons, I'ng bupr enor phi ne.

Post - Tr eat meAi dedftpibtd aboy, giriodno @bimiitaaé ot thp Meatnenp dro@ain ofSther@msesent bed a
post-treatnent reginen to follow, which includes, but is not limted to,
t he ad nqlﬁ?rgltopa@chrpagﬁnt Pdgdgrgoaypre-treatment analysis. The pre-treatment analysis

15 may be used to determine whether a patient is an optimal candidate for the treatment
methodology of the present invention. In addition, the pre-treatment process may be
administered to prepare a patient for admittance into the treatment methodology of the
present invention.

b. PREPARING A PATIENT FOR TREATMENT WITH THE PROTOCOL OF

20 THE PRESENT INVENTION

i. Placing a Patient in A State of Withdrawal
A patient may be placed in a state of withdrawal by actively inhibiting the
upregulation of endogenous neurosteroids and/or causing the downregulation of endogenous
neurosteroids. As previously described, this treatment step may be achieved by a) avoiding

25  stress-inducing activities, b) avoiding neurosteroid production enhancing activities, c)
avoiding heightened progesterone levels in a patient, d) actively modulating a woman’s
progesterone levels, or e) actively modulating a male’s or female’s progesterone levels
through the administration of a neurosteroid inhibitor.

c. ADMINISTRATION OF A COMPOUND FROM THE CLASS OF

30 COMPOUNDS THAT MODULATES GABAA RECEPTOR EXPRESSION

Once the pre-treatment protocol has been adhered to and completed, a patient is
administered a compound from the class of compounds that modulates GABA, receptor
expression, such as flumazenil, as described above in the general treatment methodology.

d. ADDITIONAL TREATMENT OPTIONS
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conpositions, outpatient therapy, a diet program and an exercise reginmen.
Mal e patient is instructed to attend the outpatient treatnent center for
several mwotb@/Mp3sh decreasi ng frequency [i.e., once a weslisbaw/otdves fi r st
three nonths, once every two weeks during the second three nont hs, and once

a nonth duri the third three nt hs I .feelin nX|et return, he
i s schedul edgg‘if m@ﬁée&%m%ﬁt Hr%tﬁg‘?ﬂ%ﬁé’ B%ﬁdmgﬁﬁelﬁﬂ ?‘gis"ﬂ Btpons as

fl umazemist igdiembie R the | enerWP %Th%dgﬁgﬁ-r d&ed Mal e, 45 years
ol d, has been using heroin for 8 years and, under DSMIV criteria, after
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M nismal adainideraM, b déseiBéd SH0VR O gehdibliStratfadtiniktha endency in the
pati ent on a substance that is | ess addictive and self-titrating. For

exanpl e, but nSYRORHESHCAL TR MERDELAMBLE 1pati ent is "addicted” to an
t f t
am)un ? reat n@ﬁlt ek 8‘%&% n{mé— r%&nlt?agécegﬂ %hfop%o}ﬁgg% %‘P %i&%%yelnn

add| ti oem,xmrgehe spmtptcﬁm upos witkdrawal ﬁl’n@l@lr tovthesel syfrqmmmm the WSW ichtdrra for
therapeutically effective quantity of flumazenil of at |least 1.0 ny/day.
The tot#d#98e” and rate are nodified by the responsi bl e physician based on

an gyal lb“ﬁfehppre%raﬁ&? Pakd %&ksﬁg'ﬂ'ﬁ% chdbfed t@aﬁﬁ&tpﬁl‘?t&%@nt AnfitakkBiacs i ve

reports. Day 2 of Treatnent pati ent's buprenor phi ne dosage i s reduced
by 1 ngschedded Hungsteade apmnmstrﬁttlonsoﬁd mnugl petredad 1Bhregy dafs puior eénoschbhduled Mal e

Prg; Idg;ttrelaﬁge%()tﬂge: ﬁ%%e)sieggd Ll npg{sga‘%?% LE‘S%%}{] {hﬁat atfent ?st ?nsg'uctg& tcl) %%%t 1.0
engage in any stress-inducing activities or 1ngest any substances that would likely increase
neurosteroid production, including fluoxetine hydrochloride.

15 Day 1 of Treatment: Male patient is administered, via infusion, flumazenil in a
therapeutically effective quantity of flumazenil of at least 1.0 mg/day. The total dose and rate
are modified by the responsible physician based on an evaluation of the patient’s heart rate,
blood pressure, and subjective reports.

Day 2 of Treatment: Male patient is evaluated to determine if a second day of treatment is

20  necessary. If he continues to report feelings of anxiety or cravings, he is again administered
flumazenil, via infusion, at a rate of at least 1.0 mg/day.

Day 3 of Treatment: Male patient is evaluated to determine if a third day of treatment is
necessary. If he continues to report feelings of anxiety or cravings, he is again administered
flumazenil, via infusion, at a rate of at least 1.0 mg/day.

25  Post-Treatment: Post-completion of treatment phase, patient is prescribed a post-treatment
regimen to follow, which includes, but is not limited to, the administration of pharmaceutical
compositions, outpatient therapy, a diet program, and an exercise regimen. Male patient is
instructed to attend the outpatient treatment center for several months with decreasing
frequency [i.e., once a week for the first three months, once every two weeks during the

30 second three months, and once a month during the third three months]. If feelings of anxiety
return, he is scheduled to repeat at least one day, and up to three days, of flumazenil
treatment.

The above examples are merely illustrative of the many applications of the system of

present invention. Although only a few embodiments of the present invention have been
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responsi bl e physi ci an based on an evaluation of the patient's heart rate,

bl ood pressure, and subjective reports. Days 3-14 of Treatnent: Male

pati ent' swbupserioessphi ne dosage i s reduced by 1 ng/day. PaTAddki00Iw99 Nal e
patient is again admnistered flumazenil, each day, via infusion, at a rate
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regimen to follow, which includes, but is not Iimted to, the

adni ni Stheenforgrithe Prosamirexamelrsiand eniodiganissare fobe considerat asdHustratiue apdnoty g et
progra a | . J e i LS:1k d the
out pat (oo S BhBRiGER, iy MEHERALIRE dohu RO EH, bR B Ry
[i.86., nodifiedh withak tHeoscopb@f fthe appentied elaimnt AR, patentse pabkeayiohsvandvabiiscthur i ng
t he secong three ponths, and .once nmont h . during the third three nonths].

I f feelitAd8PQye Amprapprat Ho bp{éeﬁggeng%ﬁae@mrgatl B-repeat at |east one day,
and up to three days, of flumazenil Lqg treatnment. VIII. EXAMPLE 2: PROTOCOL
FOR THE TREATMENT OF BENZODI AZEPI NE ABUSE Benzodi azepi nes are often used
for short-termrelief of severe, disabling anxiety or insomia. Long-term
use can be problematic due to the devel opnent of tol erance and L5
dependency. As described in detail above, they act on the GABA receptor
GABAA, the activation of which danmpens hi gher neuronal activity.

Benzodi azepi ne use can result in a variety of side effects, including, but
not limted to drowsi ness, ataxia, confusion, vertigo, and inpaired
judgnment. I n addition, benzodi azepi nes i nduce physical dependence and are
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| oss of appetite,

psychosis, or effects simlar to
syndrome may be delCaysdooanud3ons
perspiration,

trenor,

An abrupt discontinuation of substance use may
anxiety,

20 conf usi on,

i n convul sions,
del i ri umwoenmngossOnset of wi t hdr awal

potentially addictive.
characterized by insomi a,
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the dose is reduced slowy over 3 to 4 days and then discontinued. [0 Day 1
of Treatnent: Male patient is adm nistered, via infusion, flumazenil in a
t her apeutwoabdeyiiefsiecti ve quantity of flunmazenil of at IPeadats2d06013099 day.

The tot al d e_and rate are nodified by the responsible physician based on
an eval ijon of the patient|s heart rate, bl dod pressure, and subjective
report sk Dey 2 |of T_geai.ﬁje'at. ﬁe>p<§1'§yent is adm nistered flumazenil, via
i nfusio at a|Eat ecof | Bt'El e tngg,g Oung/day. The total dose and rate are
nodi fi egk by thevc‘rasﬁoﬁs bke p y*éiﬁ%i&@lﬁased @n an eval uation of the
patientPs heart g %tg,”) 0§d paeSsure,g and SL@ ective reports. Day 3 of
Tr eat nefd : |Mal egpgt.geg di § evalﬁm @é@ detegamine if a third day of
treatment ils negeSsiry SIE heSdprd ish fto rggort feelings of anxiety or
craving§ he isSagaRncpBr@ni st el &d § tdiFazeni/| via infusion, at a rate of
at | eas® 1|0 npLdays CEIZBSt-&'@@ @ﬁ%’ Post{&E¢conpl etion of treatnent phase,
patient@ s pres;@rﬁbgdhagmstagr@dégrﬁ oregimen to follow, which includes,
but is ot [lingel Fod| &hB offtini % Bon of&phar maceutical conpositions,
. bg aWQ 1 Q—43 . . .
out pat i gnt |t her 8py, Ea5pE et progs @T@ an @Xercise regimen. Mal e patient
is instguct ed 1@% Seﬁdg*tﬂhé)cm@wﬁalggt >t reatment center for several nonths
wi th degreasi ngq;fgeiq@n‘gyéa.—%a Rc&E @ weekafor the first three nonths,
once evigry|two|-Begks § igglggwtaéﬁ) os&kénd tfee nonths, and once a nonth
during %he|thitg ﬁtﬁe@;‘r@t & g I"if’f'ge'ﬁl ngs %f anxi ety return, he is
schedul@d to rage t &j@j sif’_g)rffeﬁjgyo gnd upito three days, of flunmazenil
treat t. |1 X ], I@ y?: &T_ﬁ;ﬁ)g E’Cﬁ HE TREATMENT OF NI COTI NE ABUSE 0
Ni coti is a @t@l‘r@%>< e Eig ichg Bi guRd al laa] oid with strong stimulating
ef f ect N| cot ggggmia%%w es @r,gugh e skin, lungs, or nucous
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bl ood vessels, the brain, and the rest of a person's body. Wen inhal ed,
within 10 to 15 seconds, a person achieves the stinulatory effects of

ni cot i ne.woheodnabds7l i fe of nicotine is about 60 ni nut esPCHUSetOcHESONanges
brain and body functions and initially results in a rapidrel ease of

adr enal gne,| therebyycausigg a fapi|d hgar[t Geaky 1 Ncreased bloodpressureg,
and rapgzl, |shal|l ow ﬁrea;.,h&ng. Ni cot i i|s |a gug t hat | i pdugfes bot h
anxi ol ytd ¢ {and |anxi-8g&rigcgef f ect s, |S{ohi l|ar|F @ t hose t .i;f ed| byS st régsgf ul
event s, %ort ri t@t‘ﬁng Bosemoti on an rewdr dR Ehr oygh | 1% ger pct® onss oili t h
ni cotinPc gcet ylchoki eZrecgptiors [th4 he Eﬁgﬁ phich'gr& Hocpted 8
predoni Bant|ly o@ re ByHagtiic term’f-\n%s, §i-cgti ng nodiBpEe® the Fel &hgl of
many nebr ot rans% er ,gi.@o& udi ng |$Brpt QM| iy edopan ng Sffgradrienal i n@ =nd
GABA. NEcot]i ne '%Lﬂi:gegtdj gor| i ndig ext || \E|& & onft heg lﬂ%ﬁeceptq‘mr EEA A,
t he act i&vatfi on Evgig)ha rpens hijghdd néUroSal &ctiyg By B cotide o8
activatgs the ngsgl nﬂiﬁa ani ne |&/s} emg \*gn"“ h s cg| ¥l 8ag, f %he*s 2
rei nfor®& ng [0 |&r epBrti. sa% the drgu L_ig@gzroon, GSOERENS, %cg al ol
it is sgiggesteol;‘jtFnamE%ij ot ivme |i ndydeg both Gagsense o yeﬁlgbei@ﬁ@ and; =
physi ca dependgnﬁgga gr%@lces st ﬁa%-r@ﬁ_@d apxi egys|m HUNENS | [T g
addi ti ol ni cof@ng E/a(g Hédgyst|r at @ 19p i|Tedse She EpEEPracord ikal g o
concent Eat ijons | Bf ~ag] ng randl ong 2l i iesSpBeculsor|.zE van tHha, T &
al | opr eghamol ong 8 aBCesPGABAA LEE@ep?pr“’ BuncEi ong a%%pﬁ,’ aylss ah rg)@rtant
role in&he r el Gt 68 9t @xilety [#h& mod] gd;gsorgersg'g %rar%@r% 2
increas® in thegbkagns comeent riati qry t & § gndogenodsy n§l.,ns os'@rg)i&lg 8
triggergd by niTogi gefinay: %preserlﬂd hogewsEat i.§ meghae sin t|6e regiise Zor
countergact |t he| Hegr 8nAl- exd} t gbi | | tEySand S gxﬁpgeﬁﬁ c-f| &eg &tilohZely @ Eed by
ni coti n€ @G vehat HaP @gc@@gnanol @@ i sPagulg tHe r@sé %ent@ ROS %ge
modul atJrs|of (ABR A 2 e GEptior s, @M%ch%?[@n%\ri beit e goai'gé bi @) SRS
regul at%on B Tgsgcﬁ@iéa&sarg: mespl BhiQ| = e 2§ & RCINE g? S 5

2 3039y E58 |PouBReL.ciBwncolEsEn s

S |EES2E288 |ESMEBSYEESEE 2S8Ry

w Q I 5 0 9
A |[SEE8~2ELS §ESQ§S%£B£S§BEm£<§B

ALLOBARBITAL
AMOBARBITAL
APROBARBITAL
BARBEXACLONE

BARBITAL
BUTABARBITAL

KETAMINE

(VERONAL)

DRUG CLASS |LISTING

TABLE 1 - EXEMPLARY LISTING OF PHARMACOLOGICAL COMPO

PRESENT INVENTION
DRUG CLASS |SECONDARY |[EXEMPLARY DRUG

BARBITURATE

S
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and

IS prescribed a

a patient

c) the safety of the patient,

I s caused or exacerbated by the use of cannabis,

probl em t hat

pre-treatwenbodhessapy based upon a) what the patient warCI/USR)osmIseverity

g) there is a marked tol erance I n one enbodi nent,

of the patient's cannabis-rel ated probl ens;
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increases in the plasma and brain concentrations of allopregnanol one as

wel |

as in those of

its precursors pregnenol one and progesterone. Thus, the

ef fect s olWocaddadsse on the plasma and brain concentrati @ens/uskooseusoeact i ve

steroids was shown to be simlar to those of anxiogenic drugs,

i ncl udi ng

t hose o direct;and'lndlrec£ inhi bitors of the GABA A receptor conplex that
i nduce perinv@l%l anxfiet y2i nl humans. It was al so denonstrated that these
ef fect smar g ant%g&nizggﬁby'gys em ¢ adm ni stration of anxiolytic drugs,
furtherggermnstga@ing%ﬂ%a@ gokh phar macol ogi ¢ treatnents and experinenta
condi ti ens thatggﬁhuo8vgn§igt | i ke or conflict behavior al so induces
i ncreas in tf@véla§ﬁqgaﬂd® in concentrations of neuroactive steroids.
In additbon, i4tg4d'® su gg§§ &hat because caffeine induces both
neurotrggsnitta@ %%Ie sg And w@nxiety-1ike behavior associated with
i ncreas itn th@lplas xSand-kE@ai n concentrations of neuroactive steroids
t hat thg3 HPA ay i;sfjn’ig t;@ sgfle such actions of caffeine. The transient
increas in the#bfai njc@ngenrglati on of al |l opregnanol one triggered by
caff ei ng may re,dl gct = ”’h{gsTS(Eogi cal mechani smfor reducing the activation
of the ﬁEuroend@dzineﬁa@d@@%dﬂochenical pat hways associated with the state
of arou&al |and|Eor; | i- @i i@ﬁgt%e extent of neuronal excitability; consistent
with thg fdct t%dﬁ nefifagts v steroids function to counteract
over excf} atli on %theg(%ﬁg gigfeine can induce physical dependence and is
addictiéﬁ, t hus ©l'@ng- egnﬁqgejcan be problematic due to the devel opnent of
tol eran and dgpgnd'HQ§T§ Eﬁbrupt di sconti nuati on of substance use may
resul t Ep anxi ebysandgcens Uuskdn. Typical treatnents for caffeine dependence
and abu have‘ﬁe%n bg&&dEQ@ ogni tive-behavioral therapy and weaning a
pati ent Zof | of Eh@ dﬁaq§ ?h@é% nmet hods, however, fail in that they do not
addressthe |28 &d§ §aq
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Caf f ei ne abuse and addiction should follow the basic principles of

treat nent of substance dependence.

t he of f ermlDngossLIET ance(s) ;

elimnation of

These factors incl ude:
det oxi fication as required; poEdiSec@s/0a3vd9

psychi atric eval uation for associ ated conditions and conplications;
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Patient Preparation:
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EXAMPLE 6: PROTOCOL FOR TREATMENT OF ADDI CTI ON TO

NONBENZODI AZEPI NE ANXI OLYTI CS, SEDATI VES, HYPNOTI CS, AND

X,
TRANQUI LIwWBRS#IBARBY TURATES ( THE "CNS DEPRESSANTS') Non- lpemasdicaneppne

hypnotics are used for the short termtreatnment of

treat nent.
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respiratory-depressant effects. Therefore, as these people increase their
dosages to get high, they suddenly can overdose to respiratory depression.
Peopl e whwoan@/apisoi d addi ct ed and abuse nonbenzodi azepiPoe/Useaatni3nes
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O her

| east two weeks prior to

t r eat mentweai2oév/103s6npound from the class of conpounds t Iratr/usedoeotiovel vy
is prevented f_rom taki ng any

at

a patient

t hrough the adm nistration of a neurosteroid inhibitor.
Pre-Treat nent Approaches In one enbodi nent,

nodul at es GABAA recept or expression,
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nont hs

once a week for the first three nonths,

instructed to attend the outpatient treatnment center for several
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Pl acing a Patient

patient may be placed in a state of w thdrawal

THE PRESENT | NVENTI ON i .

by actively inhibiting the
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this treatnent step
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of endogenous neurosteroids.
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Use of rT;GABA A receptor expression nodulator in the manufacture of @
medi caneht |[to tireat addiction to antidepressants, opiates, nicotine ¢
marijuagp. (2. The use of claim1 wherein the GABAA receptor nodul at of
flumazem | .| 3. |The use of claim2 wherein the flumazenil is adm ni st ¢
bet ween20. 5 and 10 ng/day. 4. The use of claim2 wherein the flumazer
adm ni siered between 1.5 and 2.5 ng/day. 5. Use of a neurosteroid

pr oduct i nhifbitor in the manufacture of a nedicanent to treat addi
to anti %pressants, opi ates, nicotine or marijuana. 6. The use of cl:
wherei n;Y he neyrosteroid production inhibitor is a 5-a-reductase inhi
7. The ase |of ¢laim6 wherein the 5-a-reductase inhibitor is finastef
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8. The use of claim7 wherein the finasteride is adm ni stered at about
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20. The net Irad/uskoosloaiony 19

19. The nethod of claim 18 wherein the

is finasteride.
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18. The method of claim 17 wherein the inhibitor of neurosteroid production
wherein the finasteride is admnistered in a therapeutically effective

I's a 5-al phareductase inhibitor.
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CLAIMS

We claim:

1.

U

10

12.

13.

14.

15.

16.

Use of a GABA, receptor expression modulator in the manufacture of a medicament to
treat addiction to antidepressants, opiates, nicotine or marijuana.

The use of claim 1 wherein the GABA 4 receptor modulator is flumazenil.

The use of claim 2 wherein the flumazenil is administered between 0.5 and 10 mg/day.
The use of claim 2 wherein the flumazenil is administered between 1.5 and 2.5 mg/day.
Use of a neurosteroid production inhibitor in the manufacture of a medicament to treat
addiction to antidepressants, opiates, nicotine or marijuana.

The use of claim 5 wherein the neurosteroid production inhibitor is a 5-a-reductase
inhibitor.

The use of claim 6 wherein the 5-a.-reductase inhibitor is finasteride.

. The use of claim 7 wherein the finasteride is administered at about 5Smg/day.

A method of treating addiction to anti-depressants, opiates, nicotine or marijuana
comprising the step of administering a compound that selectively modulates GABA4

receptor expression.

. The method of claim 9 wherein the compound is flumazenil.
11.

The method of claim 10 wherein flumazenil is administered in a therapeutically effective
quantity.

The method of claim 11 wherein the therapeutically effective quantity of flumazenil is
between 0.5 mg/day and 10 mg/day.

The method of claim 10 wherein flumazenil is administered at a rate of between 0.1 and
0.3 mg over predetermined time intervals for a total administration of between 0.5
mg/day and 10 mg/day.

The method of claim 13 wherein the predetermined time interval is in the range of 1 and
15 minutes.

The method of claim 10 wherein flumazeni! is administered at a rate of between 0.1 and
0.3 mg over predetermined time intervals for a total administration of between 1.0
mg/day and 3.0 mg/day.

The method of claim 10 wherein flumazenil is administered at a rate of between 0.1 and
0.3 mg over predetermined time intervals for a total administration of between 1.5

mg/day and 2.5 mg/day.
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17.

18.

19.
20.

21.

22.

23

24.

25

26.

WO 2006/110557 PCT/US2006/013099

The method of claim 9 further comprising the step of administering an inhibitor of
neurosteroid production prior to the step of administering the compound that selectively
modulates GABA4 receptor expression.
The method of claim 17 wherein the inhibitor of neurosteroid production is a 5-alpha-
reductase inhibitor.
The method of claim 18 wherein the 5-alpha-reductase inhibitor is finasteride.
The method of claim 19 wherein the finasteride is administered in a therapeutically
effective quantity.
The method of claim 20 wherein said therapeutically effective quantity of finasteride is 5
mg/day.
A method of treating addiction to anti-depressants, opiates, nicotine or marijuana
comprising the steps of:

assessing a patient for treatment compatibility;

preparing the patient for treafment; and

administering a compound that selectively modulates GABA 4 receptor expression to

the patient.

. The method of claim 22 wherein the step of preparing the patient for treatment includes

withdrawing the patient from current treatment.
The method of claim 22 wherein the step of preparing the patient for treatment includes

placing the patient in a state of withdrawal.

. The method of claim 24 wherein the patient is a female patient and the female patient

may be placed in a state of withdrawal by actively modulating said patient’s progesterone
levels with contraceptives.
The method of claim 24 wherein the patient is placed in a state of withdrawal by

administering an inhibitor of neurosteroid production.
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