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COMBINATIONS OF OPIOID/TLR4
ANTAGONISTS AND ACETAMINOPHEN
FOR USE IN THE TREATMENT OF
EMOTIONAL PAIN AND INSOMNIA

FIELD

[0001] This invention relates to compositions comprising
an opioid/TL.R4 antagonist and acetaminophen for the treat-
ment, prevention, and reversal of physical and emotional
pain.

BACKGROUND

[0002] “Physical pain and social pain-may rely on some of
the same behavioral and neural mechanisms that register
pain-related affect. Overlapping social and physical pain
systems probably conferred an advantage among our evo-
Iutionary ancestors and the social attachment system in
humans may have evolved by piggybacking directly onto the
physical pain system to promote survival” (DeWall C. N., et
al., Acetaminophen (also referred to herein as acetyl-para-
aminophenol or APAP) reduces social pain: Behavioral and
neural evidence. Psychological Science, 21, 931-937
(2010).).

[0003] Given benzodiazepines and opioids both depress
the central nervous system and can decrease respiratory
drive, concurrent use might put patients at greater risk for
fatal overdose. A drug that can reduce reliance on opioid
medications and benzodiazepines, and also help avoid the
risk of overdose associated with co-prescription of opioids
with benzodiazepines is valuable.

[0004] Thus, there is a need in the art for therapies that can
safely and effectively treat physical pain and emotional pain,
in certain circumstances, at the same time. Described herein
is a novel approach for the treatment of pain, and in
particular, the treatment of emotional pain, physical pain,
and insomnia. Specific drugs and combinations of drugs and
the dosages needed to treat pain (physical and emotional)
and insomnia is the subject of the instant invention.

SUMMARY

[0005] The disclosure provides a method of use of an
opioid/TLR4 antagonist, or a pharmaceutically acceptable
salt or solvate thereof, for treating emotional pain in a
mammal, such as a human. The opioid/TL.R4 antagonist is
selected from the group consisting of naltrexone, norbinal-
torphimine, nalmefene, naloxone, nalorphine, methylnal-
trexone, samidorphan, cyprodime, naltrindole, amentofla-
vone, naltriben, norbinaltorphimine,  6-f-naltrexol,
metabolites and pro drugs thereof, or pharmaceutically
acceptable salts or solvates of any thereof. In an embodi-
ment, the opioid/TLR4 antagonist is naltrexone, or a phar-
maceutically acceptable salt or solvate thereof.

[0006] In another embodiment, the opioid/TL.LR4 antago-
nist is (+)-naltrexone (dextro-naltrexone), as well as appro-
priate mixtures thereof, as well as pro drugs thereof, or
pharmaceutically acceptable salts or solvates thereof.
[0007] In an embodiment, the method of treating emo-
tional pain comprises administering naltrexone, or a phar-
maceutically acceptable salt or solvate thereof, to the mam-
mal at between about 0.25 mg to 15 mg per day.

[0008] In another embodiment, the method of treating
emotional pain comprises administering naltrexone, or a
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pharmaceutically acceptable salt or solvate thereof, to the
mammal at about 1.5 mg per day.

[0009] In another embodiment, the method of treating
emotional pain comprises administering naltrexone, or a
pharmaceutically acceptable salt or solvate thereof, to the
mammal at about 2.25 mg per day.

[0010] In another embodiment, the method of treating
emotional pain comprises administering naltrexone, or a
pharmaceutically acceptable salt or solvate thereof, to the
mammal at about 3.25 mg per day.

[0011] In another embodiment, the method of treating
emotional pain comprises administering naltrexone, or a
pharmaceutically acceptable salt or solvate thereof, to the
mammal at about 5 mg per day.

[0012] In another embodiment, the method of treating
emotional pain comprises administering naltrexone, or a
pharmaceutically acceptable salt or solvate thereof, to the
mammal at about 6.75 mg per day.

[0013] In another embodiment, the method of treating
emotional pain comprises administering naltrexone, or a
pharmaceutically acceptable salt or solvate thereof, to the
mammal at about 9 mg per day.

[0014] In another embodiment, the method of treating
emotional pain comprises administering naltrexone, or a
pharmaceutically acceptable salt or solvate thereof, to the
mammal at about 15 mg per day.

[0015] In another embodiment, the method of treating
emotional pain comprises administering naltrexone, or a
pharmaceutically acceptable salt or solvate thereof, once,
twice, three or four times per day.

[0016] In another embodiment, the method of treating
emotional pain comprises administering naltrexone, or a
pharmaceutically acceptable salt or solvate thereof, systemi-
cally, including but not limited to mucosal, nasal, oral,
parenteral, gastrointestinal, topical, or sublingual routes.
[0017] In an embodiment, the naltrexone, or pharmaceu-
tically acceptable salt or solvate thereof, is formulated into
a single fixed dosage form. In another embodiment, the
single dosage form is in the form of tablets, lozenges,
troches, hard candies, or liquids.

[0018] Inanembodiment, the invention provides a method
for treating emotional pain comprising administering nal-
trexone, or a pharmaceutically acceptable salt or solvate
thereof, wherein the emotional pain is associated with a
pathology consisting of adjustment disorder.

[0019] In another embodiment, the invention provides a
method for treating emotional pain comprising administer-
ing naltrexone, or a pharmaceutically acceptable salt or
solvate thereof, wherein the emotional pain is associated
with an adjustment disorder, and wherein the adjustment
disorder is emotional disturbance.

[0020] In another embodiment, the invention provides a
method for treating emotional pain comprising administer-
ing naltrexone, or a pharmaceutically acceptable salt or
solvate thereof, wherein the emotional pain is associated
with emotional disturbance, which is shown in one or more
signs or symptoms selected from the group consisting of
abandonment, ambivalence, anger, anguish, anxiety,
betrayal, compulsion, confusion, despair, deterioration,
emptiness, failure, fatigue, fear, frustration, grief, guilt,
helplessness, hopelessness, horror, hurt feelings, inferiority,
insomnia, irritation, loneliness, loss of meaning, lure of
death, powerlessness, rejection, sadness, self-hate, shame,
stress, terror, ruminations, and worthlessness.



US 2018/0147201 Al

[0021] In another embodiment, the invention provides a
method for treating emotional pain in a mammal comprising
administering naltrexone, or a pharmaceutically acceptable
salt or solvate thereof, wherein the mammal is also experi-
encing one or more substance abuse or addiction selected
from drug abuse, drug addiction, alcohol abuse, and alcohol
addiction.

[0022] In another embodiment, the invention provides a
method for treating emotional pain in a mammal comprising
administering naltrexone, or a pharmaceutically acceptable
salt or solvate thereof, wherein the mammal is not experi-
encing a substance abuse or addiction selected from drug
abuse, drug addiction, alcohol abuse, and alcohol addiction.

[0023] Another embodiment of the disclosure is a method
for treating emotional pain in a mammal that is also expe-
riencing physical pain comprising administering naltrexone,
or a pharmaceutically acceptable salt or solvate thereof,
wherein the method is also effective for the treatment of the
physical pain.

[0024] In another embodiment, the invention provides a
method for treating emotional pain in a mammal that is also
experiencing physical pain comprising administering nal-
trexone, or a pharmaceutically acceptable salt or solvate
thereof, wherein the physical pain is selected from the group
consisting of neuropathic pain, nociceptive pain, nociceptive
pain with an allodynic component, low back pain, migraine,
inflammation, osteoarthritis, rheumatoid arthritis, psoriatic
arthritis, trigeminal neuralgia, vulvodynia, irritable bowel
syndrome, post herpetic neuralgia, and diabetic neuropathy.

[0025] Another embodiment of the disclosure is a method
for treating emotional pain in a mammal that is also expe-
riencing insomnia comprising administering naltrexone, or a
pharmaceutically acceptable salt or solvate thereof, wherein
the method is also effective for the treatment of the insom-
nia.

[0026] Another embodiment of the disclosure is a method
for treating emotional pain in a mammal that is also expe-
riencing insomnia and physical pain comprising administer-
ing naltrexone, or a pharmaceutically acceptable salt or
solvate thereof. In certain embodiments, the dose range of
naltrexone is administered to the mammal at a dose from
about 0.25 mg to about 50 mg per day. In other embodi-
ments, acetaminophen is also administered to the mammal.
In certain embodiments, the dose range of the acetamino-
phen is administered to the mammal at a dose from about
325 mg to about 4000 mg per day. In certain embodiments,
the dose range of the acetaminophen is administered to the
mammal at a dose from about 325 mg to about 2000 mg per
day.

[0027] Another embodiment of the disclosure is a method
for treating emotional pain in a mammal in need thereof
comprising administering to said mammal a combination of
a first compound comprising an opioid/TL.R4 antagonist, or
a pharmaceutically acceptable salt or solvate thereof, and a
second compound comprising acetaminophen, or a pharma-
ceutically acceptable salt or solvate thereof. The opioid/
TLR4 antagonist is selected from the group consisting of
naltrexone (NTX), norbinaltorphimine, nalmefene, nalox-
one, nalorphine, methylnaltrexone, samidorphan,
cyprodime, naltrindole, amentoflavone, naltriben, norbinal-
torphimine, 6-p-naltrexol, metabolites and pro drugs
thereof, or pharmaceutically acceptable salts or solvates of
any thereof.
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[0028] In an embodiment, the opioid/TLR4 antagonist is
naltrexone, or a pharmaceutically acceptable salt or solvate
thereof.

[0029] In another embodiment, the opioid/TL.LR4 antago-
nist is naltrexone in a sustained release formulation. In
another embodiment, the opioid/TLR4 antagonist is (+)-
naltrexone (dextro-naltrexone), as well as appropriate mix-
tures thereof, as well as pro drugs thereof, or pharmaceuti-
cally acceptable salts or solvates thereof.

[0030] In another embodiment, the method of treating
emotional pain comprises administering the naltrexone, or a
pharmaceutically acceptable salt or solvate thereof, at from
about 0.25 mg to about 50 mg per day, and administering the
acetaminophen, or a pharmaceutically acceptable salt or
solvate thereof, at between about 325 mg to 4000 mg per
day.

[0031] In another embodiment, the method of treating
emotional pain comprises administering the naltrexone, or a
pharmaceutically acceptable salt or solvate thereof, at about
1.5 mg per day, and administering the acetaminophen, or
pharmaceutically acceptable salt or solvate thereof, at about
325 mg per day.

[0032] In another embodiment, the method of treating
emotional pain comprises administering the naltrexone, or a
pharmaceutically acceptable salt or solvate thereof, at about
2.25 mg per day, and administering the acetaminophen, or
pharmaceutically acceptable salt or solvate thereof, at about
325 mg per day.

[0033] In another embodiment, the method of treating
emotional pain comprises administering the naltrexone, or a
pharmaceutically acceptable salt or solvate thereof, at about
3.25 mg per day, and administering the acetaminophen, or
pharmaceutically acceptable salt or solvate thereof, at about
325 mg per day.

[0034] In another embodiment, the method of treating
emotional pain comprises administering the naltrexone, or a
pharmaceutically acceptable salt or solvate thereof, at about
5 mg per day, and administering the acetaminophen, or
pharmaceutically acceptable salt or solvate thereof, at about
325 mg per day.

[0035] In another embodiment, the method of treating
emotional pain comprises administering the naltrexone, or a
pharmaceutically acceptable salt or solvate thereof, at about
4.5 mg per day, and administering the acetaminophen, or
pharmaceutically acceptable salt or solvate thereof, at about
650 mg per day.

[0036] In another embodiment, the method of treating
emotional pain comprises administering the naltrexone, or a
pharmaceutically acceptable salt or solvate thereof, at about
6.75 mg per day, and administering the acetaminophen, or
pharmaceutically acceptable salt or solvate thereof, at about
975 mg per day.

[0037] In another embodiment, the method of treating
emotional pain comprises administering the naltrexone, or a
pharmaceutically acceptable salt or solvate thereof, at about
9 mg per day, and administering the acetaminophen, or
pharmaceutically acceptable salt or solvate thereof, at about
1300 mg per day.

[0038] In another embodiment, the method of treating
emotional pain comprises administering the naltrexone, or a
pharmaceutically acceptable salt or solvate thereof, at about
15 mg per day, and administering the acetaminophen, or
pharmaceutically acceptable salt or solvate thereof, at about
2000 mg per day.
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[0039] In another embodiment, the method of treating
emotional pain with the combination of naltrexone and
acetaminophen comprises administering the compound
once, twice, three or four times per day.

[0040] In another embodiment, the method of treating
emotional pain with the combination of naltrexone and
acetaminophen comprises administering the compound sys-
temically, including but not limited to mucosal, nasal, oral,
parenteral, gastrointestinal, topical or sublingual routes.

[0041] In an embodiment, the combination of naltrexone
and acetaminophen is formulated into a single fixed dosage
form. In another embodiment, the single dosage form is in
the form of tablets, lozenges, troches, hard candies, liquid,
powders, sprays, creams, salves or suppositories.

[0042] Inanembodiment, the invention provides a method
for treating emotional pain with a combination of naltrexone
and acetaminophen, wherein the emotional pain is associ-
ated with a pathology consisting of adjustment disorder the
stressor may have affected the integrity of an individual’s
social network (bereavement, separation experiences”).

[0043] In another embodiment, the invention provides a
method for treating emotional pain associated with adjust-
ment disorder with a combination of naltrexone and acet-
aminophen, wherein the adjustment disorder is emotional
disturbance.

[0044] In another embodiment, the invention provides a
method for treating emotional pain associated with adjust-
ment disorder with a state of emotional disturbance with a
combination of naltrexone and acetaminophen, wherein the
emotional disturbance is shown in one or more signs or
symptoms selected from the group consisting of abandon-
ment, ambivalence, anger, anguish, anxiety, betrayal, com-
pulsion, confusion, despair, deterioration, emptiness, failure,
fatigue, fear, frustration, grief, guilt, helplessness, hopeless-
ness, horror, hurt feelings, inferiority, insomnia, irritation,
loneliness, loss of meaning, lure of death, powerlessness,
rejection, sadness, self-hate, shame, stress, terror, rumina-
tions, and worthlessness.

[0045] In another embodiment, the invention provides a
method for treating emotional pain in a mammal with a
combination of naltrexone and acetaminophen, wherein the
mammal is also experiencing one or more substance abuse
or addiction selected from drug abuse, drug addiction,
alcohol abuse, and alcohol addiction.

[0046] In another embodiment, the invention provides a
method for treating emotional pain in a mammal with a
combination of naltrexone and acetaminophen, wherein the
mammal is not experiencing a substance abuse or addiction
selected from drug abuse, drug addiction, alcohol abuse, and
alcohol addiction.

[0047] Another embodiment of the disclosure is a method
for treating emotional pain in a mammal that is also expe-
riencing physical pain with a combination of naltrexone and
acetaminophen, wherein the method is also effective for the
treatment of the physical pain.

[0048] In another embodiment, the invention provides a
method for treating emotional pain in a mammal that is also
experiencing physical pain with a combination of naltrexone
and acetaminophen, wherein the physical pain is selected
from the group consisting of neuropathic pain, nociceptive
pain, nociceptive pain with an allodynic component, low
back pain, migraine, inflammation, osteoarthritis, rheuma-
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toid arthritis, psoriatic arthritis, trigeminal neuralgia, vulvo-
dynia, irritable bowel syndrome, post herpetic neuralgia, and
diabetic neuropathy.

[0049] Another embodiment of the disclosure is a method
for treating emotional pain in a mammal that is also expe-
riencing insomnia with a combination of naltrexone and
acetaminophen, wherein the method is also effective for the
treatment of the insomnia.

[0050] Another embodiment of the disclosure is a method
for treating emotional pain in a mammal in need thereof
comprising administering to said mammal a combination of
a first compound comprising naltrexone, or a pharmaceuti-
cally acceptable salt or solvate thereof, wherein the naltrex-
one or pharmaceutically acceptable salt or solvate thereof is
administered to the mammal at about 1.5 mg per day, and a
second compound comprising acetaminophen, or a pharma-
ceutically acceptable salt or solvate thereof, wherein the
acetaminophen or pharmaceutically acceptable salt or sol-
vate thereof is administered to the mammal at about 325 mg
per day.

[0051] Another embodiment of the disclosure is a method
for treating emotional pain in a mammal in need thereof
comprising administering to said mammal a combination of
a first compound comprising naltrexone, or a pharmaceuti-
cally acceptable salt or solvate thereof, wherein the naltrex-
one or pharmaceutically acceptable salt or solvate thereof is
administered to the mammal at about 3.25 mg per day, and
a second compound comprising acetaminophen, or a phar-
maceutically acceptable salt or solvate thereof, wherein the
acetaminophen or pharmaceutically acceptable salt or sol-
vate thereof is administered to the mammal at about 325 mg
per day.

[0052] Another embodiment of the disclosure is a method
for treating emotional pain in a mammal in need thereof
comprising administering to said mammal a combination of
a first compound comprising naltrexone, or a pharmaceuti-
cally acceptable salt or solvate thereof, wherein the naltrex-
one or pharmaceutically acceptable salt or solvate thereof is
administered to the mammal at about 5 mg per day, and a
second compound comprising acetaminophen, or a pharma-
ceutically acceptable salt or solvate thereof, wherein the
acetaminophen or pharmaceutically acceptable salt or sol-
vate thereof is administered to the mammal at about 325 mg
per day

[0053] In certain embodiments, the invention provides a
method for treating physical pain in a mammal with a
composition comprising a combination of naltrexone and
acetaminophen, wherein the physical pain is selected from
the group consisting of neuropathic pain, nociceptive pain,
nociceptive pain with an allodynic component, low back
pain, migraine, inflammation, osteoarthritis, rheumatoid
arthritis, psoriatic arthritis, trigeminal neuralgia, vulvodynia,
irritable bowel syndrome, post herpetic neuralgia, and dia-
betic neuropathy.

BRIEF DESCRIPTION OF THE FIGURES

[0054] FIG. 1 is a graph depicting the Average Pain
Intensity (API) by day over a three-week treatment period
for chronic low back patients (CLBP) treated with a com-
bination of naltrexone and clonidine.

DETAILED DESCRIPTION

[0055] The methods disclosed herein will now be
described more fully. The methods described should not be
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construed as limited to the embodiments set forth herein.
Rather, these embodiments are provided so that this disclo-
sure will be thorough and complete, and will fully convey
the scope of this work to those skilled in the art.

[0056] The disclosure provides methods of treating emo-
tional pain in a patient experiencing emotional pain. In an
aspect, the methods include the administration of an opioid/
TLR4 antagonist, or a pharmaceutically acceptable salt or
solvate thereof.

[0057] The proposed method of treatment inhibits release
of pro-inflammatory cytokines via toll-like receptor 4
(TLR4) pathway blockade and inhibits TLR4-induced
COX-2 expression with use of a TLR4 antagonist and
acetaminophen, (a highly selective cyclooxygenase-2
(COX-2) inhibitor). The treatment method reverses neuroin-
flammation processes that cause neuropathic pain, migraine,
and emotional pain by dually blocking pro-inflammatory
cytokines release and COX-2 activation.

[0058] After tissue injury or cellular stress, TL.R4 detects
and reacts to endogenous ligands known as danger-associ-
ated molecular patterns (DAMPs). Activation of the TLR4
pathway in the glia induces release of pro-inflammatory
cytokines [nitric oxide (NO), tumor necrosis factor-a. (TNF-
a), and reactive oxygen species (ROS)] and expression of
COX-2 (the TLR4-COX-2-PGE2 axis) causing glial activa-
tion which causes neuro-inflammation nearby spinal nerve
roots and trigeminal nerve neurons leadings to back pain and
migraines (in predisposed individuals). Suppressing TLR4
and inhibiting COX-2 expression simultaneously, correlates
with neuropathic pain, migraine, and emotional pain relief.
[0059] The TLR4 antagonist blocks the TLR4 signaling
cascade from releasing proinflammatory cytokines, while
acetaminophen adds a second action of blocking the TL.R4
induced COX-2 activation. The TLLR4 antagonist delivers
the first action while acetaminophen delivers a second
action, (a one-two punch), in doing so, overturning the
consequences of TLR4 cascade activation.

[0060] In certain embodiments, the opioid TLR4 antago-
nist is selected from naltrexone, norbinaltorphimine, nalme-
fene, naloxone, nalorphine, methylnaltrexone, samidorphan,
cyprodime, naltrindole, amentoflavone, naltriben, norbinal-
torphimine, 6-p-naltrexol, metabolites and pro drugs
thereof, or pharmaceutically acceptable salts or solvates of
any thereof.

[0061] In certain embodiments, the opioid TLR4 antago-
nist is naltrexone. In other embodiments, the naltrexone is
(+)-naltrexone (dextro-naltrexone). It has been shown,
herein, that naltrexone is unexpectedly effective in the
treatment of emotional pain.

[0062] In certain embodiments, the naltrexone, or a phar-
maceutically acceptable salt or solvate thereof, is adminis-
tered to the mammal from about 0.25 mg to about 50 mg per
day. In certain embodiments, the naltrexone, or a pharma-
ceutically acceptable salt or solvate thereof, is administered
to the mammal at from about 1.5 to about 10 mg per day. In
certain embodiments, the naltrexone, or a pharmaceutically
acceptable salt or solvate thereof, is administered to the
mammal at from about 2.25 to about 30 mg per day. In
certain embodiments, the naltrexone, or a pharmaceutically
acceptable salt or solvate thereof, is administered to the
mammal at from about 3.25 to about 40 mg per day. In
certain embodiments, the naltrexone, or a pharmaceutically
acceptable salt or solvate thereof, is administered to the
mammal at from about 5.0 to about 50 mg per day.
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[0063] In certain embodiments, the naltrexone, or a phar-
maceutically acceptable salt or solvate thereof, is adminis-
tered to the mammal at from about 0.25 to about 1, from
about 1.1 to about 1.4, from about 1.5 to about 2, from about
2.5 to about 3.5, from about 4.0 to about 5.0, from about 6.0
to about 7.5, from about 8.0 to about 10, from about 11 to
about 15, from about 16 to about 20, from about 21 to about
25, from about 26 to about 30, from about 31 to about 35,
from about 36 to about 40, from about 41 to about 45, or
from about 46 to about 50, from about mg per day.

[0064] In certain embodiments, the naltrexone, or a phar-
maceutically acceptable salt or solvate thereof, is adminis-
tered to the mammal at about 1.5 mg per day. In certain
embodiments, the naltrexone, or a pharmaceutically accept-
able salt or solvate thereof, is administered to the mammal
at about 2.25 mg per day. In certain embodiments, the
naltrexone, or a pharmaceutically acceptable salt or solvate
thereof, is administered to the mammal at about 3.25 mg per
day. In certain embodiments, the naltrexone, or a pharma-
ceutically acceptable salt or solvate thereof, is administered
to the mammal at about 5 mg per day. In certain embodi-
ments, the naltrexone, or a pharmaceutically acceptable salt
or solvate thereof, is administered to the mammal at about
9 mg per day. In certain embodiments, the naltrexone, or a
pharmaceutically acceptable salt or solvate thereof, is
administered to the mammal at about 15 mg per day.

[0065] In certain embodiments, the naltrexone, or a phar-
maceutically acceptable salt or solvate thereof, is adminis-
tered once, twice, three, or four times per day.

[0066] As used herein, “administered from about X to
about Y mg” means that the referred to substance is admin-
istered at any value within the stated range including the
endpoints of the range. For example, “the dose of naltrexone
administered to the patient is from 0.25 mg to 50 mg,”
includes administration of 0.25 mg of naltrexone, 50 mg of
naltrexone and all doses in between.

[0067] As used herein, the term “about” refers to a range
of values £5% of a specified value. For example, the phrase
“about 100” includes £5% of 100, or from 95 to 105.

[0068] In another aspect, the methods include the admin-
istration of an opioid TLR4 antagonist or a pharmaceutically
acceptable salt thereof in combination with acetaminophen,
or a pharmaceutically acceptable salt or solvate thereof.

[0069] In certain embodiments, acetaminophen, or a phar-
maceutically acceptable salt or solvate thereof, is adminis-
tered in combination with an opioid TLR4 antagonist, or a
pharmaceutically acceptable salt or solvate thereof, from
about 300 to about 2000 mg per day. In certain embodi-
ments, acetaminophen or pharmaceutically acceptable salt
or solvate thereof is administered in combination with an
opioid TLR4 antagonist, or a pharmaceutically acceptable
salt or solvate thereof, at from about 300 to about 350, from
about 600 to about 700, from about 900 to about 1050, from
about 1200 to about 1300, and from about 1250 to about
2000 mg per day.

[0070] In certain embodiments, acetaminophen is admin-
istered in combination with an opioid TLR4 antagonist
selected from naltrexone, norbinaltorphimine, nalmefene,
naloxone, nalorphine, methylnaltrexone, samidorphan,
cyprodime, naltrindole, amentoflavone, naltriben, norbinal-
torphimine, 6-f-naltrexol, metabolites and pro drugs
thereof, or pharmaceutically acceptable salts or solvates of
any thereof.
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[0071] In certain embodiments, the opioid TLR4 antago-
nist is naltrexone. In other embodiments, the naltrexone is in
a sustained release formulation. In other embodiments, the
naltrexone is (+)-naltrexone (dextro-naltrexone).

[0072] In certain embodiments, the naltrexone, or a phar-
maceutically acceptable salt or solvate thereof, is adminis-
tered to the mammal at between about 0.25 mg to 50 mg per
day, and the acetaminophen, or a pharmaceutically accept-
able salt or solvate thereof, is administered to the mammal
at between about 325 mg to 4000 mg per day.

[0073] In certain embodiments, the naltrexone, or a phar-
maceutically acceptable salt or solvate thereof, is adminis-
tered to the mammal at about 1.5 mg per day, and the
acetaminophen, or a pharmaceutically acceptable salt or
solvate thereof, is administered to the mammal at about 325
mg per day. In certain embodiments, the naltrexone, or a
pharmaceutically acceptable salt or solvate thereof, is
administered to the mammal at about 2.25 mg per day, and
the acetaminophen, or a pharmaceutically acceptable salt or
solvate thereof, is administered to the mammal at about 325
mg per day. In certain embodiments, the naltrexone, or a
pharmaceutically acceptable salt or solvate thereof, is
administered to the mammal at about 3.25 mg per day, and
the acetaminophen, or a pharmaceutically acceptable salt or
solvate thereof, is administered to the mammal at about 325
mg per day.

[0074] In certain embodiments, the naltrexone, or a phar-
maceutically acceptable salt or solvate thereof, is adminis-
tered to the mammal at about 9 mg per day, and the
acetaminophen, or a pharmaceutically acceptable salt or
solvate thereof, is administered to the mammal at about 1300
mg per day. In certain embodiments, the naltrexone, or a
pharmaceutically acceptable salt or solvate thereof, is
administered to the mammal at about 15 mg per day, and the
acetaminophen, or a pharmaceutically acceptable salt or
solvate thereof, is administered to the mammal at about 2000
mg per day.

[0075] In certain embodiments, the naltrexone and acet-
aminophen are administered at a ratio that ranges from 1:500
to 3:200. In certain embodiments, the naltrexone and acet-
aminophen are administered at a ratio that ranges from
2-2.5:325. In certain embodiments, the naltrexone and acet-
aminophen are administered at a ratio that ranges from
3-3.5:325.

[0076] In certain embodiments, the combination of nal-
trexone and acetaminophen is administered once, twice,
three, or four times per day.

[0077] The term “pain” refers to a discomfort caused by
intense or damaging stimuli including illness, injury, or
mental anguish.

[0078] The term “emotional pain” refers to trauma pain of
a psychological, non-physical origin. In certain embodi-
ments, emotional pain results from certain beliefs, thoughts,
feelings or behaviors. In certain embodiments, emotional
pain includes a subjective experience that involves aware-
ness of negative changes in the self and its functions that is
accompanied by negative feelings. Examples of mental
ailments that can cause emotional pain include a pathology
consisting of adjustment disorder.

[0079] The term “adjustment disorder” refers to states of
subjective distress and emotional disturbance, usually inter-
fering with social functioning and performance, arising in
the period of adaptation to a significant life change or a
stressful life event. The stressor may have affected the
integrity of an individual’s social network (bereavement,
separation experiences). An example of adjustment disorder
is emotional disturbance. Non-limiting examples of symp-
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toms of emotional disturbance include feelings of abandon-
ment, ambivalence, anger, anguish, anxiety, betrayal, com-
pulsion, confusion, despair, deterioration, emptiness, failure,
fatigue, fear, frustration, grief, guilt, helplessness, hopeless-
ness, horror, hurt feelings, inferiority, insomnia, irritation,
loneliness, loss of meaning, lure of death, powerlessness,
rejection, sadness, self-hate, shame, stress, terror, rumina-
tions, and worthlessness. Three adjustment disorder diagno-
sis codes are in the top seven most frequently used codes by
therapists, psychologists, social workers, and counselors.
(ICD-10 version: 2016, This disorder is referred to as
code-F43.20. in particular: adjustment disorder with
depressed mood (F43.21), adjustment disorder with anxiety
(F43.22), adjustment disorder with mixed anxiety and
depressed mood (F43.23), adjustment disorder with distur-
bance of conduct (F43.24), adjustment disorder with mixed
disturbance of emotions and conduct (F43.25), and adjust-
ment disorder with other symptoms (F43.29), in the Inter-
national Statistical Classification of Diseases and Related
Health Problems, 10? Edition (2016) (“ICD-10 version:
2016”), the relevant portions of which are incorporated
herein by reference in their entireties.

[0080] The term “physical pain” refers to pain felt in the
body. While physical pain can accompany emotional pain,
the two types of pain are distinct. In certain embodiments,
physical pain includes a differentiated pain that is localized
in the body and is often associated with noxious physical
stimuli. Non-limiting examples of physical pain include
neuropathic pain, nociceptive pain, and nociceptive pain
with an allodynic component, migraine, inflammation,
osteoarthritis, rheumatoid arthritis, psoriatic arthritis,
trigeminal neuralgia, vulvodynia, irritable bowel syndrome,
post herpetic neuralgia and diabetic neuropathy. Other
examples of physical pain involve headache, migraine head-
ache, back pain, lower back pain inflammation, osteoarthri-
tis, rheumatoid arthritis, psoriatic arthritis, trigeminal neu-
ralgia, vulvodynia, irritable bowel syndrome, post herpetic
neuralgia, and diabetic neuropathy.

[0081] In certain embodiments, a subject experiencing
physical pain is treated with a combination of acetamino-
phen and an opioid TLR4 antagonist. In certain embodi-
ments, acetaminophen is administered in combination with
an opioid TLR4 antagonist selected from naltrexone, nor-
binaltorphimine, nalmefene, naloxone, nalorphine, methyln-
altrexone, samidorphan, cyprodime, naltrindole, amentofla-
vone, naltriben, norbinaltorphimine,  6-f-naltrexol,
metabolites and pro drugs thereof, or pharmaceutically
acceptable salts or solvates of any thereof. In certain
embodiments, the opioid TLR4 antagonist is naltrexone. In
other embodiments, the naltrexone is (+)-naltrexone (dextro-
naltrexone).

[0082] In certain embodiments, the naltrexone, or a phar-
maceutically acceptable salt or solvate thereof, is adminis-
tered to the mammal at about 1.5 mg per day, and the
acetaminophen, or a pharmaceutically acceptable salt or
solvate thereof, is administered to the mammal at about 325
mg per day. In certain embodiments, the naltrexone, or a
pharmaceutically acceptable salt or solvate thereof, is
administered to the mammal at about 3.25 mg per day, and
the acetaminophen, or a pharmaceutically acceptable salt or
solvate thereof, is administered to the mammal at about 325
mg per day.

[0083] Incertain embodiments, emotional pain is pain that
is not physical pain and physical pain is pain that is not
emotional pain. While, subjects can experience both simul-
taneously, these two types of pain are distinct. Physical pain
can cause emotional pain. For instance, a subject suffering



US 2018/0147201 Al

from a migraine may also experience sadness or anger from
activities that the migraine headache is preventing the sub-
ject from doing. Emotional pain can also cause physical
pain, for example, someone who is suffering self-hate may
engage in physical self-harm.

[0084] In certain embodiments, the subject is experiencing
only emotional pain. In other embodiments, the subject is
experiencing emotional and physical pain.

[0085] In certain embodiments, the subject is experiencing
emotional pain and low back pain. In other embodiments,
the subject is experiencing emotional pain and migraine. In
other embodiments, the subject is experiencing emotional
pain and insomnia. In certain embodiments, the subject is
experiencing low back pain and insomnia. In other embodi-
ments, the subject is experiencing migraine and insomnia.
[0086] In certain embodiments, the subject is experiencing
emotional pain and drug abuse or drug addiction. In other
embodiments, the subject is experiencing emotional pain
and alcohol abuse or alcohol addiction. In other embodi-
ments, the subject experiencing emotional pain is not expe-
riencing drug abuse or drug addiction. In other embodi-
ments, the subject experiencing emotional pain is not
experiencing alcohol abuse or alcohol addiction. In other
embodiments, the subject experiencing emotional pain is
neither experiencing drug abuse or drug addiction, nor
alcohol abuse or alcohol addiction.

[0087] In certain embodiments, the subject is not suffering
from drug abuse or addiction. According to some embodi-
ments, the drug is alcohol or an opiate. According to specific
embodiments, the opiate is selected from opium, morphine,
codeine, oxycodone or heroin. In certain embodiments, the
subject is suffering from drug abuse or addiction, but their
pain does not originate from the abuse or addiction. The pain
can be physical or emotional.

[0088] In certain embodiments, when the subject is expe-
riencing both emotional and physical pain, the subject
experiences a relief of symptoms in both emotional and
physical pain following treatment with naltrexone or nal-
trexone and acetaminophen. In other embodiments, the
subject only experiences a relief in symptoms from physical
or emotional pain following treatment with naltrexone or
naltrexone and acetaminophen. In other embodiments, the
subject experiences similar extent of relief in both emotional
and physical pain following treatment with naltrexone or
naltrexone and acetaminophen. In other embodiments, the
subject experiences more relief in emotional or physical pain
following treatment with naltrexone or naltrexone and acet-
aminophen.

[0089] In certain embodiments, the subject experiencing a
relief in pain experiences a dulling or blunting of emotions
following treatment with naltrexone or naltrexone and acet-
aminophen. In certain embodiments, the subject experienc-
ing a relief in pain is unable to experience pleasure (i.e.,
“anhedonic”), following treatment with naltrexone or nal-
trexone and acetaminophen. In other embodiments, the
subject experiencing a relief in pain does not experience a
blunting or dulling of emotions following treatment with
naltrexone or naltrexone and acetaminophen.

[0090] In certain embodiments, the disclosure provides a
method of inducing anhedonia in a subject suffering from
pain. In some specific embodiments, the induction of anhe-
donia includes the reduction of intensity of emotion either
positive or negative to a perceptible degree. In some
embodiments, the pain is emotional pain. In other embodi-
ments, the pain is physical pain. In certain embodiments, the
subject is not suffering from substance abuse or addiction or
their pain is not a result of substance abuse or addiction.
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[0091] In certain embodiments, the subject is a mammal.
In certain embodiments, the mammal is selected from
rodents, primates, dogs, cats, camelids and ungulates. The
term “rodent” refers to any species that is a member of the
order rodentia including mice, rats, hamsters, gerbils and
rabbits. The term “primate” refers to any species that is a
member of the order primates, including monkeys, apes, and
humans. The term “camelids” refers to any species that is a
member of the family camelidae including camels and
llamas. The term “ungulates” refers to any species that is a
member of the superorder ungulata including cattle, horses
and camelids. According to some embodiments, the mam-
mal is a human.

Pharmaceutical Compositions

[0092] In certain embodiments, the combination of acet-
aminophen and opioid TLR4 antagonist is formulated with
a pharmaceutically acceptable carrier. The pharmaceutical
compositions and formulations can be administered orally,
parenterally, topically, rectally, or by local administration,
such as by aerosol or trans-dermally. The pharmaceutical
compositions can be formulated in any way and can be
administered in a variety of unit dosage forms depending
upon the condition or disease and the degree of illness, the
general medical condition of each patient, the resulting
preferred method of administration and the like. Details on
techniques for formulation and administration of pharma-
ceuticals are well described in the scientific and patent
literature, see, e.g., Remington: The Science and Practice of
Pharmacy, 21st ed., 2005.

[0093] The compounds may be formulated for adminis-
tration, in any convenient way for use in human or veteri-
nary medicine. Wetting agents, emulsifiers and lubricants,
such as sodium lauryl sulfate and magnesium stearate, as
well as coloring agents, release agents, coating agents,
sweetening, flavoring and perfuming agents, preservatives
and antioxidants can also be present in the compositions.
[0094] Pharmaceutical formulations of the invention can
be prepared according to any method known to the art for the
manufacture of pharmaceuticals. Such drugs can contain
sweetening agents, flavoring agents, coloring agents and
preserving agents. A formulation can be admixtured with
nontoxic pharmaceutically acceptable excipients which are
suitable for manufacture. Formulations may comprise one or
more diluents, emulsifiers, preservatives, buffers, excipients,
etc., and may be provided in such forms as liquids, powders,
emulsions, lyophilized powders, sprays, creams, lotions,
controlled release formulations, tablets, pills, gels, on
patches, in implants, etc.

[0095] Pharmaceutical formulations for oral administra-
tion can be formulated using pharmaceutically acceptable
carriers well known in the art in appropriate and suitable
dosages. Such carriers enable the pharmaceuticals to be
formulated in unit dosage forms as tablets, pills, powder,
dragées, capsules, liquids, lozenges, gels, syrups, slurries,
suspensions, etc., suitable for ingestion by the patient.
Pharmaceutical preparations for oral use can be formulated
as a solid excipient, optionally grinding a resulting mixture,
and processing the mixture of granules, after adding suitable
additional compounds, if desired, to obtain tablets or dragée
cores. Suitable solid excipients are carbohydrate or protein
fillers include, e.g., sugars, including lactose, sucrose, man-
nitol, or sorbitol; starch from corn, wheat, rice, potato, or
other plants; cellulose such as methyl cellulose, hydroxy-
propylmethyl-cellulose, or sodium carboxy-methylcellu-
lose; and gums including arabic and tragacanth; and pro-
teins, e.g., gelatin and collagen. Disintegrating or
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solubilizing agents may be added, such as the cross-linked
polyvinyl pyrrolidone, agar, alginic acid, or a salt thereof,
such as sodium alginate. Push-fit capsules can contain active
agents mixed with a filler or binders such as lactose or
starches, lubricants such as talc or magnesium stearate, and,
optionally, stabilizers. In soft capsules, the active agents can
be dissolved or suspended in suitable liquids, such as fatty
oils, liquid paraffin, or liquid polyethylene glycol with or
without stabilizers adjusted for osmolarity.

[0096] In certain embodiments, the pharmaceutical com-
positions and formulations are parenterally administered,
such as by intravenous (IV) administration or administration
into a body cavity or lumen of an organ. These formulations
can comprise a solution of active agent dissolved in a
pharmaceutically acceptable carrier. Acceptable vehicles
and solvents that can be employed are water and Ringer’s
solution, an isotonic sodium chloride. In addition, sterile
fixed oils can be employed as a solvent or suspending
medium. For this purpose any bland fixed oil can be
employed including synthetic mono- or di-glycerides. In
addition, fatty acids such as oleic acid can likewise be used
in the preparation of injectables. These solutions are sterile
and generally free of undesirable matter. These formulations
may be sterilized by conventional, well known sterilization
techniques. The formulations may contain pharmaceutically
acceptable auxiliary substances as required to approximate
physiological conditions such as pH adjusting and buffering
agents, toxicity adjusting agents, e.g., sodium acetate,
sodium chloride, potassium chloride, calcium chloride,
sodium lactate and the like. The concentration of active
agent in these formulations can vary widely, and will be
selected primarily based on fluid volumes, viscosities, body
weight, and the like, in accordance with the particular mode
of administration selected and the patient’s needs. For IV
administration, the formulation can be a sterile injectable
preparation, such as a sterile injectable aqueous or oleagi-
nous suspension. This suspension can be formulated using
those suitable dispersing or wetting agents and suspending
agents. The sterile injectable preparation can also be a
suspension in a nontoxic parenterally-acceptable diluent or
solvent, such as a solution of 1,3-butanediol. The adminis-
tration can be by bolus or continuous infusion (e.g., sub-
stantially uninterrupted introduction into a blood vessel for
a specified period of time).

[0097] The amount of pharmaceutical composition
adequate to accomplish this is a therapeutically effective
dose. The dosage schedule and amounts effective for this
use, i.e., the dosing regimen, will depend upon a variety of
factors, including the stage of the disease or condition, the
severity of the disease or condition, the general state of the
patient’s health, the patient’s physical status, age and the
like. In calculating the dosage regimen for a patient, the
mode of administration also is taken into consideration.

[0098] The dosage regimen also takes into consideration
pharmacokinetics parameters well known in the art, i.e., the
active agents’ rate of absorption, bioavailability, metabo-
lism, clearance, and the like (see, e.g., Hidalgo-Aragones
(1996) I. Steroid biochem. Mol. Biol. 58:611-617; Groning
(1996) Pharmazie 51:337-341; Fotherby (1996) Contracep-
tion 54:59-69; Johnson (1995) J. Pharm. Sci. 84: 1 144-1
146; Rohatagi (1995) Pharmazie 50:610-613; Brophy
(1983) Eur. J. Clin. Pharmacol. 24: 103-108; Remington:
The Science and Practice of Pharmacy, 21st ed., 2005). The
state of the art allows the clinician to determine the dosage
regimen for each individual patient, active agent and disease
or condition treated. Guidelines provided for similar com-
positions used as pharmaceuticals can be used as guidance
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to determine the dosage regiment, i.e., dose schedule and
dosage levels, administered practicing the methods of the
invention are correct and appropriate. Single or multiple
administrations of formulations can be given depending on
for example: the dosage and frequency as required and
tolerated by the patient, the degree and amount of choles-
terol homeostasis generated after each administration, and
the like. The formulations should provide a sufficient quan-
tity of active agent to effectively treat, prevent or ameliorate
conditions, diseases or symptoms, e.g., treat emotional pain.

EXAMPLES

[0099] The examples disclosed in the instant application
are case studies from clinical trials. These examples are
non-limiting and are merely representative.

Example 1: Naltrexone/Acetaminophen Open-Label
Study for Treatment of Low Back Pain (with
Evaluation of Coexisting Emotional Pain)

[0100] Twenty patients of whom 16 had chronic low back
pain (CLBP), three had acute LBP and one had pain due to
Temporomandibular disorders (TMD) were evaluated in an
open label pilot study. After a baseline period evaluation,
treatment was initiated with acetaminophen or naltrexone/
acetaminophen. The patients on naltrexone alone (N=8),
were treated for 9.83 days on average and patients treated
with naltrexone/acetaminophen (N=18) were treated for a
period of 25.4 on average. The patients completed daily
diary evaluations in pre-treatment, after the first dose (aver-
age 7.39 hours) and while on-treatment (the score of the last
day of treatment was recorded). The patient reported diary
questionnaire included the following questions.

[0101] Question No. 1: Choose one number that best
describes the “Worst Pain” in your lower back in the last 24
hours (WPI) [measured on an 11-point NRS (0O=no pain,
10=worst pain possible)].

[0102] Question No. 2: Choose one number that best
describes the “Average Pain” in your lower back in the last
24 hours (API) [measured on an 11-point NRS (0=no pain,
10=worst pain possible)].

[0103] Question No. 3: Choose one number that best
describes the “Worst Emotional Pain” you experienced in
the last 24 hours. (E.g., “Today, I experienced hurt feelings,
and/or anger, and/or fear, and/or sadness”).

[0104] Question No. 4: Choose one number that best
describes how pain has interfered with your sleep in the last
24 hours [Pain Related Sleep Interference (PRSI) measured
on an 11-point NRS (0=no interference, 10=complete inter-
ference)].

[0105] Question No. 5: Have you experienced difficulty
sleeping or falling asleep (insomnia) in the last 24 hours
[measured on an 11-point NRS (0=no insomnia, 10=worst
insomnia possible)].

[0106] Question No. 6: How much change has the study
medication provided in the last 24 hours compared to before
starting the study medication regarding the overall condition
[measured on a seven-point bipolar (Likert) scale (1=very
much worse; 2=much worse; 3=minimally worse; 4=no
change; 5=minimally improved; 6=much improved; and
7=very much improved)].

[0107] Question No. 7: How much change has the study
medication provided in the last 24 hours compared to before
starting the study medication regarding your energy level
[measured on a seven-point bipolar (Likert) scale (1=very
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much worse; 2=much worse; 3=minimally worse; 4=no
change; 5=minimally improved; 6=much improved; and
7=very much improved)].

[0108] Question No. 8: How much change has the study
medication provided in the last 24 hours compared to before
starting the study medication regarding your activity level
[measured on a seven-point bipolar (Likert) scale (1=very
much worse; 2=much worse; 3=minimally worse; 4=no
change; 5=minimally improved; 6=much improved; and
7=very much improved)].

[0109] Question No. 9: The number of doses of the
medication consumed.

TABLE 1
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the first dose was taken. The results are presented in the
Tables above. The study demonstrated mean Worst Pain
Intensity (WPI) improvement from baseline of 5.46, average
pain intensity (API) improvement of 4.97, the mean Worst
Emotional Pain (WEP) improvement was 4.34, and Insom-
nia improvement was 4.07 on (0-10 NRS). Patient Global
Impression of Change (PGIC) was 6.84 (much improved=6,
and very much improved=7). Patients who were treated with
acetaminophen alone had a mean improvement in WPI of
1.43, API improvement of 1.28, WEP improvement was
0.14, and insomnia improvement of -0.23. The improve-

Data and Post-Treatment Improvement with acetaminophen Alone and with

Naltrexone/acetaminophen

Doses
WPI API WEP PRSI  Insomnia PGIC  Energy Activity Taken
Avg. Avg. Avg. Avg. Avg. Avg. Avg. Avg. Avg.
(SD) (SD) (SD) (SD) (SD) (SD) (SD) (SD) (SD)
Baseline (N = 21) 6.68 5.53 5.45 4.90 4.10
(1.85) (2.08) (2.58) (3.32) (3.37)
Treatment with APAP 5.25 4.25 5.17 4.00 433 5.00 4.67 4.67 4.83
325 mg alone (N =18), (2.32) (2.12) (2.80) (2.88) (4.13) (0.00) (0.52) (0.52) (2.04)
Average days in
treatment (SD): 9.83
(9.79)
after 1rst dose 3.29 2.88 2.08 6.78 5.56 6.11 2.00
treatment with (2.03) (1.55) (1.87) (0.44) (1.33) (1.27) (1.63)
NTX/APAP 2.25/325 mg
(@ =12),
Hours after 1rst dose,
Average (SD): 7.39
(9.49)
Treatment with 1.22 0.56 1.11 0.03 0.03 6.84 5.74 6.16 3.41
NTX/APAP 2.25/325 mg (1.26)  (0.95) (1.71)  (0.12) (0.12) (0.37)  (1.28) (1.01) (0.94)
(n = 18) Avg. (SD):
25.4 (38.47)
Mean APAP 1.43 1.28 0.14 0.90 -0.23
Improvement alone
from NTX/ 3.39 2.65 3.23 4.50 2.70
Baseline APAP
Post 1st
dose
NTX/ 5.46 4.97 4.34 4.87 4.07
APAP
Treatment
Period
p-value After 0.0001  0.0001 0.0001 <0.0001 0.0001
APAP treatment
alone vs.
NTX/
APAP

APAP = acetaminophen

‘WPI = Worst Pain Intensity; patient reported 24-hour WPI was measured on 11-point NRS, (0 = no pain, 10 = worst imaginable pain)
API = average pain intensity; patient reported 24-hour API was measured on 11-point NRS, (0 = no pain, 10 = worst imaginable pain)
WEP = Worst Emotional Pain; patient reported 24-hour WEP was measured on 11-point NRS, (0 = no emotional pain, 10 = worst emotional

pain imaginable)

PRSI = Pain Related Sleep Interference; patient reported 24-hour PRSI was measured on 11-point NRS, (0 = no interference, 10 = complete

interference)

Insomnia = difficulty sleeping or falling asleep; patient reported 24-hour Insomnia was measured on 11-point NRS, (0 = no insomnia, 10

= worst imaginable insomnia)

PGIC = Patient Global Impression of Change; 24-hour PGIC was measured on a seven-point bipolar (Likert) scale (1 = very much worse;
2 = much worse; 3 = mimmally worse; 4 = no change; 5 = minimally improved; 6 = much improved; and 7 = very much improved)

p-value by Comparison of means

[0110] After a baseline period evaluation, eight patients
were treated first with acetaminophen alone for an average
period of 9.83 days, (standard deviation (SD)-9.79) and then
with naltrexone/acetaminophen 2.25 mg/325 mg for an
average period of 25.4 days, (SD-38.47). The post first dose
evaluation occurred on average 7.39, (SD-9.49) hours after

ment of patients treated with naltrexone/acetaminophen was
much higher than that of patients who were treated with
acetaminophen alone. The pilot study with NTX/acetamino-
phen 2.25 mg/325 mg for LBP demonstrated significant
improvement in pain intensity, emotional pain, and insom-
nia.
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[0111] In conclusion, in the LBP pilot study, P-value for
naltrexone/acetaminophen vs. acetaminophen alone was
0.0001 for each of the following: WPI, API, WEP, PRSI, and
insomnia. These findings demonstrated synergism of nal-
trexone/acetaminophen compared to its individual compo-
nent, acetaminophen, for physical pain, emotional pain, and
insomnia.

Naltrexone/Clonidine IND Phase II Clinical Trial in CLBP

[0112] Additionally, a phase II IND clinical trial found that
a naltrexone/clonidine combination (ANCOS5) was effective
for treatment of neuropathic CLBP, compared to placebo. In
this study, seventy-eight subjects with neuropathic chronic
back pain diagnosis (in the lumbar or cervical region),
supported by imaging abnormalities, were selected. The trial
had a one-week Baseline Period, a three-week, double-blind,
placebo-controlled Treatment Period, a 3-day Tapering
Period and an open-label extension phase for non-respond-
ers (<30% improvement) following the same double-blind
phase protocol. The primary outcome measure of the trial
was the change from baseline to treatment Week 3 in the
24-hour Average Pain Intensity (API) measure on the
11-point numerical rating scale (NRS). Table 3 shows the
API by day over the three-week Treatment Period. As shown
in Table 2, subjects reported a mean 3.7-point improvement,
compared to a 0.9-point improvement in the placebo sub-
jects. The naltrexone/acetaminophen combination is more
effective than naltrexone/clonidine, with a 5.29 average pain
intensity improvement, as shown above.

TABLE 2
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trying to console me, I feel guilty all the time for not doing
more to save the cat, [ feel the future is hopeless, I don’t have
any reason to live anymore”. She stated that xanax was not
helping her this time.

[0116] The patient experienced a stressful life event (be-
reavement) that interfered with her social functioning. The
patient was diagnosed with adjustment disorder (ICD-10,
F43.20). The most common available treatment for this
condition, is a benzodiazepine, but since the patient reported
that xanax did not help her this time, she agreed to be treated
with naltrexone/acetaminophen. She took naltrexone/acet-
aminophen 2.25 mg/325 mg every 12 hours for 9 days. She
completed emotional pain diary assessments daily after the
morning dose at specific time points. The emotional pain
intensity was rated on a 4-point unipolar scale (0=none,
1=mild, 2=moderate, 3=severe). The patient specified that
her emotional pain is due to emotional disturbance from hurt
feelings, sadness, and fear, she did not experience anger.
[0117] The patient received the first dose of naltrexone/
acetaminophen 2.25 mg/325 mg in the clinic, she rated her
pre-dose emotional pain intensity as severe (grade 3), at
7-minutes after dosing, her emotional pain was moderate
(grade 2), and at 30 minutes it was mild (grade 1). The
patient continued to take naltrexone/acetaminophen 2.25
mg/325 mg twice daily for 9 days.

[0118] There was a highly statistically significant
improvement from baseline at 1,2, 3, 4, 6, and 12 hours post
dose (p-values, 0.0087, 0.0087, 0.0003, 0.0001, 0.0007,
<0.0001 respectively) in emotional pain, in addition, after

Phase II IND Trial - Change from Baseline to Week 3 in Average Pain Intensity

Mean Average Pain
Intensity-Week-3

Base- Change Groups groups in DB
N line Wk3 (SE) p-value Method t-Test, 2-sided
BOCF  Placebo 34 550 439 -0.91 0.00000 P Value <0.00001
(0.36) Mean -2.78
Difference
BOCF  ATNCO5 44 555 1.86 -3.69 Standard +0.35
(0.34) Error
99% (-4.131 to -1.429)
Confidence
Interval

Example 2: Emotional Pain Due to Adjustment
Disorder Due to Grieving Passing of a Pet

[0113] A 56-year-old female flight attendant who has been
in a long term relationship with a man, had to euthanize her
cat the day before she was seen. She had a history of
depression, which has been under control on treatment with
two anti-depressant medications and xanax (a commonly
used benzodiazepine tranquilizer).

[0114] She has been upset for the preceding two months
due to her cat’s cancer diagnosis. In spite of having modest
financial means she paid for chemotherapy and radiation
treatments. Subsequently, she accepted the veterinarian’s
advice to euthanize the cat.

[0115] During the clinic visit, the patient cried uncontrol-
lably. She stated: “I cry all the time, I have no interest in
interacting with my boyfriend or his daughters who are

the first dose the patient reported emotional pain relief as
early as 7 minutes and 30 minutes.

[0119] On three return visits, the patient stated that nal-
trexone/acetaminophen 2.25 mg/325 mg helped her get
through the rough patch, it helped lessening her guilt feel-
ings, but it did not make her lack empathy. After 9 days of
treatment, her emotional pain became mild, at that time she
elected to stop the treatment. 5 days later, she reports her
emotional pain as moderate (off treatment).

[0120] This case study demonstrated naltrexone/acet-
aminophen 2.25 mg/325 administered BID significantly
improved symptoms of adjustment disorder due to grieving
during the most distressful 9 days immediately the loss of a
pet. Naltrexone/acetaminophen 2.25 mg/325 offered relief
where a benzodiazepine tranquilizer did not work.
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Emotional Pain Due to Grief for Loss of Person’s Pet Cat

Dose Before

Date time dose 7 min 30 min 1h 2h 3h 4 h 6 h 12 h

Oct. 12,2016 3:30 p.m. 3 2 1 1 1 1 2 3

Oct. 13,2016  9:30 a.m. 3 1

Oct. 14, 2016 9:30 a.m. 3 2

Oct. 15,2016  9:30 a.m. 3 3 3 3 3 2 2 2 2

Oct. 16, 2016 9:30 a.m. 2 2 2 2 2 1 1 1 1

Oct. 17,2016 9:30 a.m. 3 3 3 2 2 2 1 1 1

Oct. 18,2016  9:30 a.m. 3 3 3 2 2 2 1 1 1

Oct. 19, 2016 9:30 a.m. 2 2 2 1 1 1 1 1 1

Oct. 20, 2016 9:30 a.m. 2 2 2 1 1 1 1 1 1
Average 2.67 243 2.29 1.71 1.71 1.43 1.29 1.44 1.17
Standard 0.50 0.53 0.76 0.76 0.76 0.53 0.49 0.73 0.41
deviation
P-value 0.2475 0.0087 0.0087 0.0003 0.0001 0.0007 <.0001
vs. pre-
morning
dose

Example 3: Emotional Pain Due to Anger Towards [0123] The patient was diagnosed with adjustment disor-

Husband for Having an Affair

[0121] A 63-year-old female retired postal worker
reported a long history of low back pain and depression. She
also reported emotional pain due to anger towards her
husband for conducting an extra-marital affair.

[0122] When the patient discovered that her husband was
having an affair, she became upset and over a one-year
period lost 100 pounds in body weight. The affair ended two
years before the study, and the couple stayed together.
However, the patient carried constant anger towards her
husband. She reported that once, prior to the study, she had
an urge to hurt him while he was asleep. The patient
requested that her antidepressant dose be increased since it
wasn’t controlling her emotional disturbance, (however, she
has been already on the maximal allowable dose of the
antidepressant). The patient reported a poor night’s sleep the
night before.

der (ICD-10, F43.20) since she exhibited maladaptive
response to a stressful life event. Available treatments can
include treatment with an antidepressant, however, since she
reported that her antidepressant was not helping, she was
offered naltrexone/acetaminophen. The patient was treated
with naltrexone 2.25 mg twice daily and acetaminophen 325
mg twice daily. After the first dose, the patient reported
being sleepy, and feeling calm and peaceful during the
whole day. She slept most of the day and slept well at night.
The next day the patient reported not saying anything
negative to her husband, which was unusual for her. In
addition to improvement in emotional pain she also had
improvement in the physical pain in her low back.

[0124] Table 43 illustrates the decrease in emotional and
physical pain after treatment with naltrexone and acetamino-
phen. Worst emotional pain, pain related sleep interference,
and insomnia were eliminated after treatment, and the aver-
age pain intensity (API) decreased by 57% after treatment.

TABLE 4

Emotional pain due to anger towards husband for conducting an affair

Medication Date start Date end WPI API WEP PRSI Insommia PGIC
None - pre dose Oct. 5, 2015 Oct. 5, 2015 7 7

Naltrexone 2.25 mg/ Oct. 6, 2015 Oct. 6, 2015 5 3 0 0 0 7
acetaminophen 325 mg

B.ID.

Change from baseline 29% 57% 100% 100% 100%

acetaminophen = acetaminophen

‘WPI = Worst Pain Intensity; patient reported 24-hour WPI was measured on 11-point NRS, (0 =no pain, 10 = worst possible
pain)

API =average pain intensity; patient reported 24-hour API was measured no 11-point NRS, (0 =no pain, 10 = worst possible
pain)

‘WEP = Worst Emotional Pain; patient reported 24-hour = WEP was measured on 11-point NRS, (0 = no emotional pain,
10 = worst emotional pain possible)

PRSI = Pain Related Sleep Interference; patient reported 24-hour PRSI was measured on 11-point NRS, (0 = no
interference, 10 = complete interference)

Insomnia = difficulty sleeping or falling asleep; patient reported 24-hour Insomnia was measured on 11-point NRS, (0 =
no insomnia, 10 = worst possible insomnia)

B.LD. = two times a day

PGIC = Patient Global Impression of Change; 24-hour PGIC was measured on a seven-point bipolar (Likert) scale (1 =

very much worse; 2 = much worse; 3 = minimally worse; 4 = no change; 5 = minimally improved; 6 = much improved;
and 7 = very much improved)
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Example 4: Emotional Pain Due to Adjustment
Disorder Due to Football Team Losses

[0125] A 51-year-old female office manager was a life-
long Miami Dolphin’s football team fan who reported
becoming upset when the Dolphins played badly or lost. She
stated that the teams loses, she cannot not put it out of her
mind couple of days.

[0126] The patient had a history of low back pain, for
which she took Tylenol 325 mg, 4 times daily for 10 days.
During that time, she did not report improvement in her
ability to handle her emotional disturbance due to the team
losses.

[0127] It is well known that sports fan are emotionally
invested in their team’s performance, the long string of bad
play and losses, presented a stressful life event for her, she
was diagnosed with adjustment disorder (ICD-10, F43.20).
She agreed to take naltrexone/acetaminophen since she was
not willing to take a benzodiazepine tranquilizer.

[0128] She was placed on naltrexone 2.25 mg twice a day
together with acetaminophen 325 mg twice a day for a one
month period, during that time, the Miami Dolphins played
badly. During this time the patient reported feeling disap-
pointment when the Dolphins lost, the loss did not bother her
after the game ended.

[0129] Table 5 illustrates 100% elimination of emotional
and physical pain after treatment with naltrexone and acet-
aminophen for one month, while acetaminophen alone
reduced those symptoms by 25%-40%.

[0130] This case study demonstrated naltrexone/acet-
aminophen 2.25 mg/325 significantly improved symptoms
of adjustment disorder due to emotional disturbance from
feelings of anger caused by losses of a person’s sports team.

TABLE 5

May 31, 2018

cal problem. The captain declared an emergency and landed
at the nearest airport in Halifax, Canada. The patient
reported that other crew members displayed a great deal of
distress knowing that they could have died if the flight had
continued over the Atlantic Ocean. In contrast, the patient
felt very much in control, she felt calm and had no extreme
feelings. The pain in her low back and foot was much better
too.

Example 6: Emotional Pain Due to Adjustment
Disorder Due to Severe Pain Caused by Acute
Spinal Disk Herniation

[0132] A 39-year-old male restaurant waiter reported a
sudden onset of severe lower back pain with radiation to his
left leg. He scheduled an elective inguinal hernia surgery
during a time that he had already planned time off from work
for his wife and himself. On the 11-point numerical rating
scale (NRS) (0O=no pain, 10=worst pain possible), the patient
reported that his worst pain level was 10/10, and his average
pain level was 9/10. He reported an emotional pain level of
6/10, due to the physical pain and the uncertainty regarding
the need to cancel his scheduled plans. His pain related sleep
interference (PRSI) was 10/10 and insomnia was 10/10. The
day after the incident, he took acetaminophen 3000 mg. His
pain level and insomnia improved by 1 point, his emotional
pain remained a 6/10. The following day, he was placed on
naltrexone 2.25 mg and acetaminophen 325 mg Q.1.D. For
the next three days his average pain declined to 4/10; his
worst pain declined to 5/10; and his emotional pain, PRSI,
and insomnia were 0/10. He was able to undergo the planned

Emotional pain due to anger caused by a team’s loss of a football game

Medication Date start Date end WPI API WEP PRSI Insomnia
None Jun. 28, 2015 Jun. 28, 2015 4 3 0 0
APAP 325 mg Q.I.D. Jun. 29, 2015 Jul. 8, 2015 3 2 0 0
NTX 2.25 mg/APAP 325 mg Q.I.D. Jul. 9, 2015 Aug. 9, 2015 0 0 0 0

Improvement from baseline for APAP
Improvement from baseline for
NTX/APAP

40% 25% 33%
100% 100% 100%

NTX = naltrexone
APAP = acetaminophen

‘WPI = Worst Pain Intensity; patient reported 24-hour WPI was measured on 11-point NRS, (0 = no pain, 10 = worst possible pain)

API = average pain intensity; patient reported 24-hour API was measured on 11-point NRS, (0 = no pain, 10 = worst possible pain)

WEP = Worst Emotional Pain; patient reported 24-hour WEP was measured on 11-point NRS, (0 = no emotional pain, 10 = worst emotional

pain possible)

PRSI = Pain Related Sleep Interference; patient reported 24-hour PRSI was measured on 11-point NRS, (0 = no interference, 10 = complete

interference)

Insomnia = difficulty sleeping or falling asleep; patient reported 24-hour Insomnia was measured on 11-point NRS, (0 = no insomnia, 10

= worst possible insomnia)
Q.LD. = four times a day

PGIC = Patient Global Impression of Change; 24-hour PGIC was measured on a seven-point bipolar (Likert) scale (1 = very much worse;
2 = much worse; 3 = mimmally worse; 4 = no change; 5 = minimally improved; 6 = much improved; and 7 = very much improved)

Example 5: Emotional Pain Due to Due Adjustment
Disorder Due to Fear from Exposure to a Near
Airplane Crash

[0131] A 44-year-old female flight attendant reported
chronic low back pain, and tendinitis of the left foot. Prior
to this study, she had used acetaminophen and ibuprofen
without significant relief. She was placed on naltrexone 2.25
mg and acetaminophen 325 mg Q.I.D her physical pains.
While on treatment with naltrexone/acetaminophen for her
physical pains, the patient experienced a stressful life event,
a Miami-Frankfurt flight she was working on had a mechani-

elective surgery. Sometime after the surgery, his pain level
was 0/10; however, he rated his emotional pain as 6/10 and
his insomnia 7/10. He was in the process of purchasing a
home, which he found stressful. He stated that while he was
on naltrexone/acetaminophen he felt calm.

[0133] Table 6 demonstrates the improvement in the
patient’s physical and emotional pain after treatment with
naltrexone/acetaminophen.

[0134] This case study demonstrated naltrexone/acet-
aminophen 2.25 mg/325 administered QID treated adjust-
ment disorder due to feelings of inability to cope or plan
ahead due to unexpected severe illness.
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TABLE 6

Emotional pain due to severe pain caused by herniated disk

Medication Date start Date end WPI API WEP PRSI Insomnia PGIC

None Aug. 17, 2015 Aug. 17, 2015 10 9 6 10 10

APAP 1000 mg Aug. 18, 2015  Aug. 19, 2015 9 8 6 9 9 5
TID

Naltrexone 2.25 mg/ Aug. 19, 2015  Aug. 20, 2015 6 5 3 0 0 7
APAP 325 mg

Q.LD.

Naltrexone 2.25 mg/ Aug. 21, 2015  Aug. 21, 2015 55 45 0 0 0 7
APAP 325 mg

Q.LD.

Naltrexone 2.25 mg/ Aug. 22, 2015  Aug. 22, 2015 5 4 0 0 0 7
APAP 325 mg

Q.LD.

Naltrexone 2.25 mg/ Aug. 23, 2015  Aug. 23, 2015 45 35 0 0 0 7
APAP 325 mg

Q.LD.

Naltrexone 2.25 mg/ Sep. 30, 2015
APAP 325 mg

Q.LD.

Sep. 30, 2015 0 0 6 0 7 7

APAP = acetaminophen

‘WPI = Worst Pain Intensity; patient reported 24-hour WPI was measured on 11-point NRS, (0 = no pain, 10 = worst possible
pain)

API = average pain intensity; patient reported 24-hour API was measured on 11-point NRS, (0 = no pain, 10 = worst possible
pain)

‘WEP = Worst Emotional Pain; patient reported 24-hour WEP was measured on 11-point NRS, (0 = no emotional pain, 10 =
worst emotional pain possible)

PRSI = Pain Related Sleep Interference; patient reported 24-hour PRSI was measured on 11-point NRS, (0 = no interference,
10 = complete interference)

Insomnia = difficulty sleeping or falling asleep; patient reported 24-hour Insomnia was measured on 11-point NRS, (0 = no
insomnia, 10 = worst possible insomnia)

Q.LD. = four times a day

T.LD. = three times daily

PGIC = Patient Global Impression of Change; 24-hour PGIC was measured on a seven-point bipolar (Likert) scale (1 = very
much worse; 2 = much worse; 3 = minimally worse; 4 = no change; 5 = minimally improved; 6 = much improved; and 7 =

May 31, 2018

very much improved)

Example 7: Emotional Pain Due to Adjustment
Disorder Due to Conflict at Work

[0135] A 51-year-old male, a U.S. Postal mail processor,
and union representative in a Main Processing Facility had
a 15-year history of lower back pain. He also reported
experiencing emotional pain due to his function as a union
representative who handled irate co-workers.

[0136] His baseline average pain level was 4.5/10, and his
worst pain was 5/10 on the 11-point NRS. One day, after
taking acetaminophen 4 times, he reported slight improve-
ment in his back pain, but did not notice a change in
emotional pain.

[0137] The patient was placed on naltrexone 2.25 mg and
Tylenol 325 mg twice daily. Within three days his back pain
resolved completely. He also reported that he handled emo-
tional pain a lot better. He was able to stay calm and deal
with co-workers” emotions rationally, and he was not
affected by their emotional states as he was before. He
noticed that he resolved conflicts more effectively than
before and did not dwell on their problems. He was more
tolerant and did not experience less joy. The patient also
stated that he slept longer hours and felt rested during the
day.

[0138] This case study demonstrated naltrexone/acet-
aminophen 2.25 mg/325 administered BID treated adjust-
ment disorder due to stressful life event at work.

Example 8: Emotional Pain Due to Adjustment
Disorder Due to Anger with Wife

[0139] An 87-year-old retired male chef had a two-year
history of post herpetic neuralgia (PHN) and a long history
of chronic lower back pain. He was treated for PHN with
naltrexone 5 mg and clonidine 0.025 mg twice daily for six

months. Then he was switched to naltrexone 5 mg twice
daily for 6 months. He was then switched to naltrexone 2.25
mg four times and acetaminophen 325 mg four times daily.
While on naltrexone 5 mg/clonidine and naltrexone alone,
his mean average pain intensity went down to 1.5/10. When
he was on naltrexone/acetaminophen his mean average pain
intensity went down to 0.25/10.

[0140] While he was on naltrexone alone, the patient
reported an incident when he was upset with his wife and his
anger led him to throw his car key forcefully to the ground,
causing it to break. However, after being on naltrexone and
acetaminophen, he and his wife report that he was calmer
than before.

[0141] This case study demonstrated naltrexone/acet-
aminophen 2.25 mg/325 administered BID treated adjust-
ment disorder due to emotional disturbance due to feelings
of anger.

Example 9: Emotional Pain Due to Adjustment
Disorder Due to Anger with Husband

[0142] A 74-year-old female homemaker had a long his-
tory of chronic migraines and lower back pain. She also
experienced emotional pain that arose from anger towards
her husband.

[0143] For 30 years she and her retired husband were
always together. During that time, she frequently criticized
his actions. Prior to being treated, she estimated that she
criticized him about three times an hour. The patient was
placed on naltrexone 5 mg twice daily for chronic migraines
and lower back pain. While on naltrexone for 14 months, she
reported that she criticized her husband half as much, her
migraine intensity and frequency were lessened by 90%, and
her lower back pain diminished by 90%.
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[0144] The patient was placed on naltrexone 2.25 mg and
acetaminophen 325 mg four times daily. After two-and-a-
half months of treatment, she reported that she did not get
upset with her husband’s actions and she criticized him only
about once a day. Her husband agreed that in the past
two-and-a-half months she criticized him only once a day
and stated “we are good now.”

[0145] This case study demonstrated naltrexone/acet-
aminophen 2.25 mg/325 administered BID treated adjust-
ment disorder due to emotional disturbance due to feelings
of anger.

Example 10: Emotional Pain Due to Adjustment
Disorder Due to Anger with Poorly-Performing
Employees

[0146] A 39-year-old male building contractor with a
history of lower back pain reported emotional pain due to
frustration with his three employees’ poor job performance.
Treatment with acetaminophen for three days improved his
back pain, but his emotional pain remained unchanged.
Treatment with naltrexone and acetaminophen eliminated
his physical, as well as his emotional pain, which happened
overnight.

[0147] Table 7 illustrates the elimination of the patient’s
emotional pain and insomnia, and reduction of pain related
sleep interference. Symptoms returned after treatment was
discontinued.

[0148] This case study demonstrated naltrexone/acet-
aminophen 2.25 mg/325 administered BID treated adjust-
ment disorder due to emotional disturbance due to feelings
of anger.

TABLE 7

May 31, 2018

Example 11: Emotional Pain Due to a Adjustment
Disorder Due to Relationship Break-Up

[0149] A 59-year-old male retired flight attendant reported
emotional distress due to being conflicted about breaking up
with his partner. He lost 20 pounds over one month due to
the emotional disturbance. He believed that he must end his
14-year relationship because of the partner’s behavior, and
experienced conflicted emotions, hurt feelings, and sadness.

[0150] Prior to treatment, the patient rated his emotional
pain over the previous month a 10/10, (on the NRS). He was
placed on acetaminophen 325 mg four times daily.

[0151] On the day of treatment, he was in severe emo-
tional distress, on the verge of tears. He was given a single
dose of naltrexone 2.25 mg and acetaminophen 325 mg.
Thirty minutes later he stated that he could go home and talk
about it rationally without crying. He stated that he felt calm,
cool and collected. He stated that his sadness level decreased
to 1/10. One hour after the dose, the patient reported that he
had no emotional stress at all, and had no fear of the future.
He stated that he was not sad, and that he felt great. He
wanted to stay on the medication.

[0152] Table 8 illustrates the rapid improvement in the
patient’s emotional pain after administration of naltrexone/
acetaminophen.

[0153] This case study demonstrated naltrexone/acet-
aminophen 2.25 mg/325 administered QID significantly
improved symptoms of adjustment disorder due to loss of
intimate relationship.

Emotional pain due to anger with poorly-performing employees

Medication Date start Date end WPI  API WEP PRSI Insommia PGIC
None Sep. 22, 2015 Sep. 28, 2015 7 5 3 7 6

APAP 325 mg Q.I.D. Sep. 29, 2015 Oct. 1, 2015 4 2.5 3 4 5
Naltrexone 2.25 mg/APAP  Oct. 2, 2015 Oct. 2, 2015 0 0 0 0 7
325 mg Q.ID.

Naltrexone 2.25 mg/APAP  Oct. 3, 2015 Oct. 3, 2015 1 0.5 0 1 0 7
325 mg Q.ID.

Discontinued Meds due to  Oct. 4, 2015 Oct. 4, 2015 6 5 2 6 7 5

dizziness

APAP = acetaminophen

‘WPI = Worst Pain Intensity; patient reported 24-hour WPI was measured on 11-point NRS, (0 = no pain, 10 = worst possible pain)

API = average pain intensity; patient reported 24-hour API was measured on 11-point NRS, (0 = no pain, 10 = worst possible pain)

WEP = Worst Emotional Pain; patient reported 24-hour WEP was measured on 11-point NRS, (0 = no emotional pain, 10 = worst

emotional pain possible)

PRSI = Pain Related Sleep Interference; patient reported 24-hour PRSI was measured on 11-point NRS, (0 = no interference, 10 =

complete interference)

Insomnia = difficulty sleeping or falling asleep; patient reported 24-hour Insomnia was measured on 11-point NRS, (0 = no insomnia,

10 = worst possible insomnia)

Q.LD. = four times a day
T.LD. = three times daily

PGIC = Patient Global Impression of Change; 24-hour PGIC was measured on a seven-point bipolar (Likert) scale (I = very much
worse; 2 = much worse; 3 = minimally worse; 4 = no change; 5 = minimally improved; 6 = much improved; and 7 = very much

improved)
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TABLE 8
Emotional pain due to a break-up

Medication Date start Date end WPI API WEP PRSI Insomnia PGIC
None Aug. 25,2015  Sep. 24, 2015 8 6 10 6 10
APAP 325 mg Q.I.D. Sep. 25,2015  Oct. 2, 2015 7 5 10 35 10 5
Naltrexone 2.25 mg/ Oct. 2, 2015 Oct. 2, 2015 0* 0* 1* 7
APAP 325 mg Q.LD. 11:00 a.m. 11:30 p.m.
single dose at 11:00 a.m.

Oct. 2, 2015 Oct. 2, 2015 %% O** %% 7

11:00 am. 12:00 p.m.
Naltrexone 2.25 mg/ Oct. 3, 2015 Oct. 5, 2015 2 0.5 5 0 0 7

APAP 325 mg Q.LD.

APAP = acetaminophen

‘WPI = Worst Pain Intensity; patient reported 24-hour WPI was measured on 11-point NRS, (0 = no pain, 10 = worst possible pain)
API = average pain intensity; patient reported 24-hour API was measured on 11-point NRS, (0 = no pain, 10 = worst possible pain)

WEP = Worst Emotional Pain; patient reported 24-hour WEP was measured on 11-point NRS, (0 = no emotional pain, 10 = worst emotional

pain possible)

PRSI = Pain Related Sleep Interference; patient reported 24-hour PRSI was measured on 11-point NRS, (0 = no interference, 10 = complete

interference)

Insomnia = difficulty sleeping or falling asleep; patient reported 24-hour Insomnia was measured on 11-point NRS, (0 = no insomnia, 10

= worst possible insomnia)
Q.LD. = four times a day

T.LD. = three times daily

PGIC = Patient Global Impression of Change; 24-hour PGIC was measured on a seven-point bipolar (Likert) scale (1 = very much worse;
2 = much worse; 3 = mimmally worse; 4 = no change; 5 = minimally improved; 6 = much improved; and 7 = very much improved)

*Change in the last half hour
**Change in the last one hour

Example 12: Emotional Pain Due to Adjustment
Disorder Due to Separation from a Child

[0154] A 64-year-old female had been suffering from
lower back pain and leg pain for 10 years. She also endured
emotional pain due to separation from her son.

[0155] The patient was taking Naltrexone 2.25 mg four
times daily and Clonidine 0.025 mg twice daily for five
years. On that regimen, she reported that the back and leg
pain decreased from an average of 5-5.5/10 to average of
3-4/10 on the NRS. During the five year period she reported
that she felt emotionally hurt and sad because her son, an
only child, who moved away from home when he was 17,
was not calling her as frequently as she desired. When he
called her, she always told him how hurt she was by his
actions and that he needed him to call her more often.
[0156] The patient stopped the naltrexone/clonidine for 3
days. She then began taking acetaminophen 325 mg four
times daily for 5 days. Following that, she took naltrexone
alone for 12 days. While on naltrexone/clonidine, acet-

aminophen alone, and naltrexone alone she continued to
report experiencing the same level of emotional pain due to
the separation from her son.

[0157] For almost three months, the patient took naltrex-
one 2.25 mg four times daily and acetaminophen 325 mg
four times daily. She reported that on that regimen she did
not experience hurt or sadness over the separation from her
son, and when he called she did not ask him to call more
often nor did she mention her hurt feelings. She still felt love
for him and wished to talk with him more often but she
handled the separation better.

[0158] Table 9 illustrates the improvement in the patient’s
emotional pain with naltrexone/acetaminophen compared to
ibuprofen, naltrexone/clonidine, naltrexone alone, or acet-
aminophen alone.

[0159] This case study demonstrated naltrexone/acet-
aminophen 2.25 mg/325 administered QID significantly

improved symptoms of adjustment disorder due to separa-
tion from a loved one.

TABLE 9

Emotional pain due to separation from a child

Medication Date start Date end WPI API WEP PRSI Insommia PGIC
Ibuprofen 800 mg Feb. 1, 2006 Apr. 9, 2010 6 5.5 7 7 9

T.I.D. PRN

Naltrexone 2.25 mg Apr. 10, 2010 Jun. 24, 2015 4 3.5 55 55 6 6
Q.LD./Clonidine

0.025 mg Q.ID.

None Jun. 25, 2015 Jun. 28, 2015 5 4.5 55 5 7 6
APAP 325 mg Q.I.D.  Jun. 29, 2015  Jul. 6, 2015 4.5 3.5 50 45 5.5 5
Naltrexone 2.5 mg Jun. 27, 2015 Jul. 8, 2015 5 4 55 55 6.5 6
Q.LD.

Naltrexone 2.25 mg/  Jul. 9, 2015 Oct. 4, 2015 1.5 0.5 0 0 0 7
APAP 325 mg

Q.LD.
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Emotional pain due to separation from a child

Medication Date start Date end WPI API WEP

PRSI Insomnia PGIC

NTX/APAP % change 70% 89% 100%

VS. none

100% 100% 100%

APAP = acetaminophen

WPI = Worst Pain Intensity; patient reported 24-hour WPI was measured on 11-point NRS, (0 = no pain, 10 = worst possible

pain)

API = average pain intensity; patient reported 24-hour API was measured on 11-point NRS, (0 = no pain, 10 = worst possible

pain)
‘WEP = Worst Emotional Pain; patient reported 24-hour WEP was measured on 11-point NRS, (0
emotional pain possible)

=no emotional pain, 10 = worst

PRSI = Pain Related Sleep Interference; patient reported 24-hour PRSI was measured on 11-point NRS, (0 = no interference,

10 = complete interference)

Insomnia = difficulty sleeping or falling asleep; patient reported 24-hour Insomnia was measured on 11-point NRS, (0 = no

insomnia, 10 = worst possible insomnia)
Q.LD. = four times a day

T.LD. = three times daily

PGIC = Patient Global Impression of Change; 24-hour PGIC was measured on a seven-point bipolar (Likert) scale (1 = very much
worse; 2 = much worse; 3 = minimally worse; 4 = no change; 5 = minimally improved; 6 = much improved; and 7 = very much

improved)

Example 13: Naltrexone/Acetaminophen
Open-Label Study for the Acute Treatment of
Migraine (with Evaluation of Coexisting Emotional
Pain)

[0160] Sixteen unique patients were enrolled in an open
phase pilot study for the acute treatment of migraine attacks,
insomnia, and emotional pain. Of the sixteen patients,
eleven were evaluated for one migraine attack, one for two
attacks, two for four attacks, one for six attacks, and one for
fourteen attacks. A total of forty-one [N=42] treatments were
evaluated. Patients received a single dose of one of the
following treatment options:

[0161] naltrexone/acetaminophen 1.5 mg/325 mg (N=1),
[0162] naltrexone/acetaminophen 2.25 mg/325 mg
(N=21),

[0163] naltrexone/acetaminophen 3.25 mg/325 mg (N=3),
[0164] naltrexone/acetaminophen 5 mg/325 mg (N=1)
[0165] naltrexone 1.5 mg (N=3)

[0166] naltrexone 2.25 mg (N=9),

[0167] naltrexone 3.25 mg (N=3), or

[0168] naltrexone 5 mg (N=1).

[0169] The majority of the patients remained in the clinic

for observation for 2 hours after dosing. They completed
headache diary assessments immediately before and after
dosing at time points: 7, 15, and 30 minutes; and 1, 1.5, 2,
3, 6, 12, 24, and 48 hours. Headache pain was assessed on
a 4-point scale (0O=none; 1=mild; 2=moderate; 3=severe).
The assessment of photophobia, phonophobia, nausea, and
neck/shoulder pain was assessed as present or absent. The

assessment of emotional pain was recorded on a 4-point
scale (O=none, 1=mild, 2=moderate, 3=severe). The assess-
ment of difficulty sleeping or falling asleep (insomnia) was
assessed on a 4-point scale (O=none, 1=mild, 2=moderate,
3=severe) at baseline, for the night before treatment and for
the following nights at 24, and 48 hours. Patients recorded
side effects severity at each time point. Patients recorded the
time of the first rescue medication dose and all additional
headache medications used within 48 hours. Patients were
required to stay awake to record their assessments in the first
2 hours, sleeping was permitted thereafter. While asleep,
assessments were completed according to patients’ best
estimation. For data analysis, it was assumed that a migraine
attack is a unique patient. Patients were asked to specify (yes
or no answer) to whether they experienced emotional pain
symptoms such as: hurt feelings, sadness, fear, or anger.
Patients who replied positively to having emotional pain
were asked to specify the cause into one of the following
options: relationship, work/school, money/debt, health, or
loss/grief.

Baseline Time Point Data

[0170] Baseline data were evaluated for balance between
the groups. At baseline, there appeared to be a balance for
headache pain-relief, headache pain-free, photophobia-free,
phonophobia-free, nausea-free, and neck/shoulder pain-free.
At baseline, naltrexone/acetaminophen 2.25 mg/325 mg
(N=21) vs. naltrexone 2.25 mg (N=9) for insomnia-free and
emotional pain-free was 24% and 48% vs. 44% and 67%,
which represents baseline imbalance.

TABLE 10

naltrexone/acetaminophen doses and naltrexone doses at baseline (time-0)

NTX/
NTX/APAP NTX/APAP APAP NTX/

15 mg NTX 2.25 mg/ NTX 3.25 mg/ NTX  APAP 5 mg/

325mg 1.5mg 325 mg 2.25 mg 325 mg 3.25 mg 325mg NTX 5 mg
[0} N=1) (N=3) N=21) (N=9) N=3) (N =3) N=1) (N=1) p-value
Headache 0 0 0 0 0 0 0 0
pain-relief - n
(%)
Headache 0 0 0 0 0 0 0 0

pain-five - n
(%)
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TABLE 10-continued
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naltrexone/acetaminophen doses and naltrexone doses at baseline (time-0)

NTX/
NTX/APAP NTX/APAP APAP NTX/
1.5 mg/ NIX 2.25 mg/ NTX 3.25 mg/ NTX  APAP 5 mg/
325mg 1.5 mg 325 mg 2.25 mg 325 mg 3.25 mg 325mg NTX 5mg
0’ N=1) {N=3) (N=21) (N=9) (N=3) (N=3) N=1) (N=1) p-value
Photophobia- 0 0 15 1(11) O 0 0 0 0.5564
free - n (%)
Phonophobia- 1 0 3 (14) 222 0 0 1 0 0.5939
free - n (%)
Nausea-free - 1 2 (66) 7 (33) 3 (38) 3 (100) 0 1 0 0.7952
1 (%)
Neck/shoulder 0 0 7 (33) 222 0 1 0 0 0.5525
pain-free - n
(%)
Most 0 0 0 0 0 0 0 0
bothersome
symptom free -
1 (%)
Insomnia free 1 2 (66) 5(24) 4(44) 1(33) 1 0 0 0.2815
Emotional 1 2 (66) 10 (48) 6 (67) 2 (66) 1 0 0 0.3470
pain-free - n
(%)
AEs present 0 0 0 0 0 0 0 0
Additional 0 0 0 0 0 0 0 0

meds present

Headache pain-relief: score <1;
Headache pain-free: score = 0.

*p-value for NTX/APAP 2.25 mg/325 mg vs. NTX 2.25 mg, p-values were not calculated in logistic regression.

TABLE 11

Combined NTX/APAP doses and combined NTX doses at baseline
(time - 0)

NTX/APAP  All NTX

o' (N = 26) (N =16) p-value
Headache pain-relief - n (%) 0 0

Headache pain-free - n (%) 0 0
Photophobia-free - n (%) 0 1(6)
Phonophobia-free - n (%) 14 2 (12)
Nausea-free - n (%) 8 (32) 8 (50) 0.2549
Neck/shoulder pain-free - 8 (32) 2 (12)

1 (%)

Most bothersome symptom free - 0 0

1 (%)

Insomnia-free 6 (24) 7 (48) 0.1163
Emotional pain-free 12 (48) 10 (63) 0.3532

TABLE 11-continued

Combined NTX/APAP doses and combined NTX doses at baseline
(time - 0)

NTX/APAP  All NTX

o' (N =26) (N=16) p-value
AEs present 0 0
Additional meds present 0 0

7-Minute Time Point Data

[0171] At 7-minute time point has data for 25 migraine
attacks (the rest of the time points have data on 42 migraine
attacks), as data collection for this time point began while
the study was in progress. At 7-minutes, Naltrexone/acet-
aminophen 2.25 mg/325 mg (N=15) vs. Naltrexone 2.25 mg
(N=3) for headache pain-free and for most bothersome
symptom-free was 27% and 27% vs. 0% and 0%. The
7-minutes data suggest earlier onset of action of the com-
bination product vs. its component naltrexone.

TABLE 12

naltrexone/acetaminophen doses and naltrexone doses at 7 minutes

NTX/ NTX/

APAP APAP NTX/ NTX/

15 mg/ NTX 225mg NIX APAP 3.25 mg/  NTX APAP

325mg 1.5mg 325mg 2.25mg 325 mg 3.25 mg 5 mg/325 mg NTX 5 mg
7 N=1) (N=0) (N=15) (N=3) N=3) N=2) N=1) N=1)
Headache pain- 0 na 4(27) 0(0) 0 0 1 0
relief - n (%)
Headache pain-free - 0 na 0 (0) 0 (0) 0 0 0 0
1 (%)
Photophobia-free - n 0 na 4(27) 0(0) 1 1 0 0

(%)
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TABLE 12-continued
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naltrexone/acetaminophen doses and naltrexone doses at 7 minutes

NTX/ NTX/

APAP APAP NTX/ NTX/

1.5 mg/ NTX 225 mg/ NTX APAP 3.25 mg/ NTX APAP

325mg 1.5mg 325mg 2.25mg 325 mg 3.25 mg 5 mg/325 mg NTX 5 mg
7 N=1) (N=0) (N=15) (N=3) N=3) N=2) (N=1) N=1
Phonophobia-free - 1 na 747 267 1 0 1 0
1 (%)
Nausea-free - n (%) 1 na 9 (60) 0 (0) 1 2 1 0
Neck/shoulder pain- 0 na 11 (73) 2 (67) 1 0 1 0
free - n (%)
Most bothersome 0 na 427y 0(0) 1 0 0 0
symptom free - n
(%)
Emotional pain-free - 1 na 747 133 1 1 0 0
1 (%)
Additional meds 0 na 0 0 (0) 0 0 0 0
taken
AFs present 0 na 1(7) 0 (0) 0 0 0 1

Headache pain-relief: score <1.
Headache pain-free: score = 0.

Collection of 7-minute time point began while the study was in progress, 25 of the 42 migraine attacks have data at this time point.

TABLE 13

Combined NTX/acetaminophen doses and combined NTX doses

at 7 minutes

All NTX/APAP All NTX
7 (N =20) N=6¢6)
Headache pain-relief - n (%) 5 (25) 0 (0)
Headache pain-free - n (%) 0 (0) 0 (0)
Photophobia-free - n (%) 5 (26) 1 (16)
Phonophobia-free - n (%) 9 (47) 2 (33)
Nausea-free - n (%) 11 (58) 2 (33)
Neck/shoulder pain-free - n (%) 13 (68) 2 (33)
Most bothersome symptom free - n (%) 5 (26) 0 (0)
Emotional pain-free - n (%) 5 (36) 2 (33)

TABLE 13-continued

Combined NTX/acetaminophen doses and combined NTX doses
at 7 minute:

All NTX/APAP All NTX
7 (N =20) N=6¢6
Additional meds taken 0 (0) 0 (0)

AFs present 1(5) 1(16)

Headache pain-relief: score <1;
Headache pain-free: score = 0.

Collection of 7-minute time point began while the study was in progress, 25 of the 42
migraine attacks have data at this time point.

15-Minute Time Point Data

[0172] At 15-minutes, naltrexone/acetaminophen 2.25
mg/325 mg (N=21) vs. naltrexone 2.25 mg (N=9) for
headache pain-relief, headache pain-free, and most bother-
some symptom-free was 76%, 29%, and 71% vs. 44%, 0%,
and 11%. At 15-minutes, the combination product vs. its
component, naltrexone shows superiority for headache pain-
relief, headache pain-free and for most bothersome symp-
tom-free.

TABLE 14

naltrexone/acetaminophen doses and naltrexone doses at 15 minutes

NTX/APAP NTX/APAP NTX/APAP NTX/APAP

1.5 mg/ NTX 2.25 mg/ NTX 3.25 mg/ NTX 5 mg/ NTX

325 mg 1.5 mg 325 mg 2.25 mg 325 mg 3.25 mg 325 mg 5mg
15 N=1) (N=3 N=21) ([N=9 N=3 (N=3 ©N=1) N=1
Headache pain- 1 1 16 (76) 4 (44) 2 2 1 (100) 0
relief- n (%)
Headache pain- 0 0 6 (29) 0 (0) 0 0 0 0
free - n (%)
Photophobia- 0 0 13 (62) 3 (33) 1 1 1 (100) 0
free - n (%)
Phonophobia- 1 0 16 (76) 4 (44) 2 0 1 (100) 0
free - n (%)
Nausea-free - n (%) 1 2 18 (86) 3 (33) 2 3 1 (100) 0
Neck/shoulder 0 1 16 (76) 4 (44) 2 0 0 0

pain-free - n (%)
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TABLE 14-continued

naltrexone/acetaminophen doses and naltrexone doses at 15 minutes

NTX/APAP NTX/APAP NTX/APAP NTX/APAP

1.5 mg/ NTX 2.25 mg/ NTX 3.25 mg/ NTX 5 mg/ NTX

325 mg 1.5 mg 325 mg 2.25 mg 325 mg 3.25 mg 325 mg 5 mg
15 N=1) (N=3) (N=21) N=9) (N =3) (N =3) N=1 N=1)
Most bothersome 0 0 15 (71) 1 (11 2 0 0 0
symptom free - n (%)
Emotional pain- 1 2 14 (66) 77 2 2 0 0
free - n (%)
Additional meds 0 0 0 (0) 0 (0) 0 0 0 1
taken
AFs present 0 0 3 (14) 1 (11 0 0 0 0

Headache pain-relief: score <1; Headache pain-free: score = 0

TABLE 15 30-Minute Time Point Data

Combined naltrexone/APAP doses and combined naltrexone doses [0173] At 30-minutes naltrexone/acetaminophen 2.25
t 15 minut ’ )
EE— mg/325 mg (N=21) vs. naltrexone 2.25 mg (N=9) for

NCTO)I?/K;TP Combined NTX headache pain-relief, headache pain-free, and most bother-
15 (N = 26) (N = 16) some symptom-free, was 90%, 76%, and 90% vs. 78%, 22%
Headache pain-relief - n (%) 15 (70) 7 (44) and 67%. At 30-minutes, naltrexone/acetaminophen 2.25
Headache pain-free - n (%) 3.(15) 00 mg/325 mg (N=21) vs. naltrexone/acetaminophen 3.25
Photophobia-free - n (%) 10 (50) 4 (25) . . .
Phonophobia-free - 1 (%) 15 (70) 425) mg/325 mg (N=3) for headache pain-relief, headache pain-
Nausea-free - n (%) 18 (85) 8 (50) free and most bothersome symptom-free was 90%, 76%, and
Neck/shoulder pain-free - n (%) 14 (70) 531 .
Most bothersome symptom free - 1 (%) 13 (65) 1(6) 90% vs. 66%, 66%, and 66%. At 30-minutes for naltrexone
Emotional pain-free - n (%) 13 (65) 11 (69) 1.5 mg (N=3), naltrexone 2.25 mg (N=3) and naltrexone
Additional meds taken 0 (0) 0 (0) .
AFs present 3(15) 2(13) 3.25 mg (N=3) for headache pain-free was 0%, 22%, and 0%
Mendache poimrelits soore o1, respectively. At 30 minutes, the combination is superior to
Headache pain-free: ccore = 0 naltrexone 2.25 mg for headache pain-free (76% vs. 22%),
while the two dosages of the combination appear equal.
TABLE 16
naltrexone/APAP doses and naltrexone doses at 30 minutes
NTX/APAP NTX/APAP NTX/APAP NTX/APAP
1.5 mg/ NTX 225mg/  NTX  3.25 mg/ NTX 5 mg/ NTX
325 mg 1.5 mg 325 mg 2.25 mg 325 mg 3.25 mg 325 mg 5mg
30 N=1) (N=3) (N=21) (N=9) (N=3) (N=3) N=1 (N=1) p-value*
Headache pain- 1 (100) 2 (66) 19 (90) 7 (78) 2 (66) 2 (66) 1 (100) 0 (0) 0.3876
relief- n (%)
Headache pain- 1 (100) 0 (0) 16 (76) 2 (22) 2 (66) 0 (0) 1 (100) 0 (0) 0.0066
free - n (%)
Photophobia- 1 (100) 0 (0) 19 (90) 5 (56) 2 (66) 1 (33) 1 (100) 1 (100)  0.0366
free - n (%)
Phonophobia- 1 (100) 0 (0) 16 (100) 7 (78) 2 (66) 0 (0) 1 (100) 1 (100)  0.0288
free - n (%)
Nausea-free - n (%) 1 (100) 2 (66) 20 (95) 8 (88) 2 (66) 2 (66) 1 (100) 0 (0) 0.5012
Neck/shoulder 1(100) 1 (33) 20 (95) 6 (67) 2 (66) 0 (0) 1 (100) 1 (100)  0.0425
pain-free - n (%)
Most bothersome 0 (0) 0 (0) 19 (90) 6 (67) 2 (66) 0 (0) 1 (100) 0 (0) 0.1299
symptom free - n (%)
Emotional pain- 1 (100) 2 (66) 16 (76) 8 (89) 2 (66) 2 (66) 1 (100) 1 (100) 0.4234
free - n (%)
Additional meds 0 (0) 0 (0) 0 (0) 0 0 (0) 0 (0) 0 0 (0)
taken
AEs present 0 (0) 0 (0) 2. (10) 111 0 (0) 2 (66) 0 1 (100)  0.9353

*p-value for NTX/APAP 2.25 mg/325 mg vs. NTX 2.25 mg, p-values were not calculated in logistic regression.
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TABLE 17 TABLE 19
Combined naltrexone/APAP doses and combined naltrexone doses Combined naltrexone/APAP doses and combined naltrexone doses
at 30 minute: at 1 hour
All NTX/ NTX/APAP NTX
APAP All NTX 1h (N =26) (N=16) p-value
30 (N=26) (N=16) p-value
Headache pain-relief - n (%) 25 (96) 13 (81)
Headache pain-relief - n (%) 23 (8%) 10 (63) 0.0616 Headache pain-free - n (%) 22 (84) 8 (50) 0.0211
Headache pain-free - n (%) 20 (77) 2 (13) 0.0001 Photophobia-free - n (%) 25 (96) 10 (63)
Photophobia-free - n (%) 23 (8%) 7 (48) 0.0058 Phonophobia-free - n (%) 26 (100) 12 (75)
Phonophobia-free - n (%) 25 (96) 8 (50) 0.0006 Nausea-free - n (%) 26 (100) 12 (75)
Nausea-free - n (%) 24 (92) 12 (75) 0.1378 Neck/shoulder pain-free - n (%) 26 (100) 12 (75)
Neck/shoulder pain-free - n (%) 24 (92) 8 (50) 0.0025 Most bothersome symptom free - 25 (96) 11 (69)
Most bothersome symptom-free - n (%) 23 (88) 6 (38) 0.0009 1 (%)
Emotional pain-free - n (%) 20 (77) 13 (87) 0.3936 Emotional pain-free - n (%) 21 (80) 14 (88)
Additional meds taken 0 (0) 0 (0) Additional meds taken 0 0
AFs present 2 (8) 4 (25) 0.1378 AFs present 14 3(19)

Headache pain-relief: score <1.
Headache pain-free: score = 0.
*p-value were not calculated in logistic regression.

1-Hour Time Point Data

[0174] At 1-hour, naltrexone/acetaminophen 2.25 mg/325
mg (N=21) vs. naltrexone 2.25 mg (N=9) for headache
pain-relief, headache pain-free, and most bothersome symp-
tom-free, was 95%, 86%, and 95% vs. 88%, 44% and 77%.
At 1-hour, naltrexone/acetaminophen 2.25 mg/325 mg
(N=21) vs. naltrexone/acetaminophen 3.25 mg/325 mg
(N=3) for headache pain-free and most bothersome symp-
tom-free it was 86% and 95% vs. 66% vs. 77%. At 1-hour
headache pain-free for naltrexone 1.5 mg (N=3), naltrexone
2.25 mg (N=3) and naltrexone 3.25 mg (N=3) was 33%,
44%, and 100% respectively. At 1-hour, the naltrexone/
acetaminophen 2.25 mg/325 mg is superior (two-fold) to
naltrexone 2.25 mg for headache pain-free (86% vs. 44%),
while the two dosages of the combination appear equal.

TABLE 18

Headache pain-relief: score <1;
Headache pain-free: score = 0.
*p-value were not calculated in logistic regression.

90-Minute Time Point Data

[0175] At 90-minutes, naltrexone/acetaminophen 2.25
mg/325 mg (N=21) vs. naltrexone 2.25 mg (N=9) for
headache pain-relief, headache pain-free, and most bother-
some symptom-free was 94%, 86% and 90% vs. 100%,
77%, and 100%. At 90-minutes, naltrexone/acetaminophen
2.25 mg/325 mg (N=21) vs. naltrexone/acetaminophen 3.25
mg/325 mg (N=3) for headache pain-free, and most both-
ersome symptom-free was 86% and 90% vs. 77% and 100%.
At 90-minutes, headache pain-free for naltrexone 1.5 mg
(N=3), naltrexone 2.25 mg (N=3) and naltrexone 3.25 mg
(N=3) was 100%, 100%, and 100% respectively. At 90-min-
utes, the combination vs. naltrexone alone (all dosages)
appear equal in all assessments. Additionally, the two dos-
ages of the combination appear equal.

naltrexone/acetaminophen doses and naltrexone doses at 1 hour

NTX/APAP NTX/APAP NTX/APAP NTX/APAP

1.5 mg/ NTX 2.25 mg/ NTX 3.25 mg/ NTX 5 mg/ NTX

325 mg 1.5 mg 325 mg 2.25 mg 325 mg 3.25 mg 325 mg 5mg
1h N=1) (N =3) (N =21) N=9) (N=3) (N=3) N=1) (N =1) p-value
Headache pain- 1 (100) 2 (66) 20 (95) 8 (88) 3 (100) 3 (100) 1 (100) 1
relief- n (%)
Headache pain- 1 (100) 1 (33) 18 (86) 4 (44) 2 (66) 3 (100) 1 (100) 0 0.0190
free - n (%)
Photophobia- 1 (100) 2 (66) 20 (95) 6 (66) 3 (100) 1 (33) 1 (100) 1
free - n (%)
Phonophobia- 1 (100) 1 (33) 21 (100) 8 (88) 3 (100) 2 (66) 1 (100) 1
free - n (%)
Nausea-free - n (%) 1 (100) 3 (100) 21 (100) 9 (100) 3 (100) 3 (100) 1 (100) 1
Neck/shoulder 1 (100) 2 (66) 21 (100) 6 (66) 3 (100) 3 (100) 1 (100) 1
pain-free - n (%)
Most bothersome 1 (100) 1 (33) 20 (95) 7 (17 3 (100) 2 (66) 1 (100) 1
symptom-free - n (%)
Emotional pain- 1 (100) 2 (66) 17 (81) 9 (100) 2 (66) 2 (66) 1 (100) 1
free - n (%)
Additional meds 0 0 0 0 (0) 0 0 0 0
taken
AFs present 0 0 1 (5 1 (11) 0 1 0 1

Headache pain-relief: score <1; Headache pain-free: score = 0.

*p-value for NTX/APAP 2.25 mg/325 mg vs. NTX 2.25 mg, p-values were not calculated in logistic regression.
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naltrexone/acetaminophen doses and naltrexone doses at 90 minutes

NTX/APAP NTX/APAP NTX/APAP NTX/APAP

1.5 mg/ NTX 2.25 mg/ NTX 3.25 mg/ NTX 5 mg/ NTX

325 mg 1.5 mg 325 mg 2.25 mg 325 mg 3.25 mg 325 mg 5 mg
o0’ N=1) N=3 (N=21) (N=9 N=3) N=3) N=1 N=1
Headache pain- 1 (100) 3 (100) 20 (94) 9 (100) 3 (100) 3 (100) 1 (100) 1 (100)
relief- n (%)
Headache pain- 1 (100) 1 (33) 18 (86) 7 (77 3 (100) 3 (100) 1 (100) 1 (100)
free - n (%)
Photophobia- 1 (100) 1 (100) 19 (90) 3 (88) 3 (100) 2 (66) 1 (100) 1 (100)
free - n (%)
Phonophobia- 1(100) 1 (100) 21 (100) 9 (100) 3 (100) 2 (66) 1 (100) 1 (100)
free - n (%)
Nausea-free - 11 (%) 1 (100) 3 (100) 21 (100) 9 (100) 3 (100) 2 (66) 1 (100) 1 (100)
Neck/shoulder 1 (100) 1 (33) 21 (100) 9 (100) 3 (100) 3 (100) 1 (100) 1 (100)
pain-free - n (%)
Most bothersome 1 (100) 2 (66) 19 (90) 9 (100) 3 (100) 2 (66) 1 (100) 1 (100)
symptom-free - n (%)
Emotional pain- 1 (100) 3 (100) 18 (86) 9 (100) 3 (100) 3 (100) 1 (100) 1 (100)
free - n (%)
Additional meds 0 (0 0 (O 0 (0 0 O 0 (0 0 O 0 0 (0
taken
AEs present 0 (0) 0 (0) 165 0 (0) 0 (0) 1 33) 0 1 (100)

TABLE 21 2-Hour Time Point Data

Combined NTX/acetaminophen doses and combined NTX doses
at 90 minutes

[0176] At 2-hours, naltrexone/acetaminophen 2.25
mg/325 mg (N=21) vs. naltrexone 2.25 mg (N=9) for
headache pain-relief, headache pain-free, and most bother-

NTX/APAP some symptom-free, was 100%, 90%, and 95% vs. 100%,
o0’ (N=26) NIX(N=16) 77% and 100%. At 2-hours, naltrexone/acetaminophen 2.25
Headache painrelief - 1 (% 25 (96 16 (100 mg/325 mg (N=21) vs. naltrexone./acetammophen 3.25
Headache gain-free n (O(A))) 23 288; 3 281)) mg/325 mg (N=3) for headache pain-free, and for most
Photophobia-free - n (%) 24 (92) 12 (75) bothersome symptom-free, was 90% and 95% vs. 77% and
Phonophobia-free - n (%) 26 (100) 13 (81) 100%. At 2-hours, headache pain-free for naltrexone 1.5 mg
Nausea-free - n (%) 26 (100) 16 (100) (N=3), naltrexone 2.25 mg (N=3) and naltrexone 3.25 mg
Neck/shoulder pain-free - n (%) 26 (100) 14 (88) (N=3) was 100%, 100%, and 100% respectively. At 2-hours,
Most bothersome symptom free - n (%) 24 (92) 14 (88) h b imately 100% headach in-fi
Fmotional pain-free - 1 (%) 53 (88) 16 (100) there appear to be approximately o headache pain-free
Additional meds taken 0 (0) 0 and associated symptoms for the combinations and for
AEs present 1(5) 2 (13) naltrexone alone. The two dosages of the combination
appear equal in efficacy but the higher dose has AEs 33% vs.
10%.
TABLE 22
naltrexone/ APAP doses and naltrexone doses at 2 hour
NTX/APAP NTX/APAP NTX/APAP NTX/APAP
1.5 mg/ NTX  2.25 mg/ NTX 325mg  NTX 5 mg/ NTX
325 mg 1.5 mg 325 mg 2.25 mg 325 mg 3.25 mg 325 mg 5mg
2h N=1) (N =3) (N =21) (N=9) (N =3) N=3) N=1) N=1
Headache pain- 1(100) 3 (100) 21 (100) 9 (100) 3 (100) 3 (100) 1 (100) 1
relief- n (%)
Headache pain- 1(100) 3 (100) 19 (90) 7 (77 3(100)  3(100) 1 (100) 1
free - n (%)
Photophobia- 1(100) 3 (100) 20 (95) 8 (88) 3(100)  3(100) 1 (100) 1
free - n (%)
Phonophobia- 1(100) 3 (100) 21 (100) 9 (100) 3 (100) 3 (100) 1 (100) 1
free - n (%)
Nausea-free - n (%) 1(100) 3 (100) 21 (100) 9 (100) 3 (100) 3 (100) 1 (100) 1
Neck/shoulder 1(100) 3 (100) 21 (100) 9 (100) 3 (100) 3 (100) 1 (100) 1
pain-free - n (%)
Most bothersome 1(100) 3 (100) 20 (95) 9 (100) 3 (100) 3 (100) 1 (100) 1
symptom free - n (%)
Emotional pain- 1(100) 3 (100) 18 (86) 9 (100) 3 (100) 3 (100) 1 (100) 1

free - n (%)
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naltrexone/APAP doses and naltrexone doses at 2 hour

NTX/APAP NTX/APAP NTX/APAP NTX/APAP
1.5 mg/ NTX 2.25 mg/ NTX 3.25 mg/ NTX 5 mg/ NTX
325 mg 1.5 mg 325 mg 2.25 mg 325 mg 3.25 mg 325 mg 5 mg
2h N=1) (N=3) (N=21) N=9) (N =3) (N =3) N=1 N=1)
Additional meds 0 0 0 0 0 0 0 0
taken
AFs present 0 0 (0) 2 (10) 0 (0) 0 1(33) 0 1

Headache pain-relief: score <1; Headache pain-free: score = 0

TABLE 23

Combined naltrexone/APAP doses and combined naltrexone doses
at 2 hours

NTX/APAP NTX
2h (N =26) (N =16)
Headache pain-relief - n (%) 26 (100) 16 (100)
Headache pain-free - n (%) 24 (92) 14 (88)
Photophobia-free - n (%) 25 (96) 16 (100)
Phonophobia-free - n (%) 26 (100) 16 (100)
Nausea-free - n (%) 26 (100) 16 (100)
Neck/shoulder pain-free - n (%) 26 (100) 16 (100)
Most bothersome symptom free - n (%) 25 (96) 16 (100)
Emotional pain-free 23 (8%) 16 (100)

Additional meds taken 0 0

3-Hour Time Point Data

[0177] At 3-hours, naltrexone/acetaminophen 2.25
mg/325 mg (N=21) vs. naltrexone 2.25 mg (N=9) for
headache pain-relief, headache pain-free, and most bother-
some symptom-free was 100%, 95%, and 95% vs. 100%,
77% vs. 100%. At 3-hours, naltrexone/acetaminophen 2.25
mg/325 mg (N=21) vs. naltrexone/acetaminophen 3.25
mg/325 mg (N=3) for headache pain-free and for most
bothersome symptom-free was 95% and 95% vs. 100% and
100%. At 3-hours, headache pain-free for naltrexone 1.5 mg
(N=3), naltrexone 2.25 mg (N=3) and naltrexone 3.25 mg
(N=3) was 100%, 100%, and 100% respectively. At 3-hours,
there appear to be approximately 100% headache pain-free
and associated symptoms for the combinations and for

AEs present 2@®) 2(13) naltrexone alone. The two dosages of the combination
appear equal in efficacy but the higher dose has AEs 33% vs.
0%.
TABLE 24
naltrexone/ APAP doses and naltrexone doses at 3 hour
NTX/APAP NTX/APAP NTX/APAP NTX/APAP

1.5 mg/ NTX 2.25 mg/ NTX 3.25 mg/ NTX 5 mg/ NTX

325 mg 1.5 mg 325 mg 2.25 mg 325 mg 3.25 mg 325 mg 5 mg
3h N=1) (N=3) (N=21) N=9) (N=3) N=3) N=1) N=1
Headache pain- 1 3 (100) 21 (100) 9 (100) 3 (100)  3(100)  1(100) 1 (100)
relief- n (%)
Headache pain- 1 3 (100) 20 95) 7 (77)  3(100)  3(100)  1(100) 1 (100)
free - n (%)
Photophobia- 1 3 (100) 20 (95) 8 (88)  3(100)  3(100)  1(100) 1 (100)
free - n (%)
Phonophobia- 1 3 (100) 20 (95) 9 (100) 3 (100)  3(100)  1(100) 1 (100)
free - n (%)
Nausea-free - n (%) 1 3 (100) 21 (100) 9 (100) 3 (100)  3(100)  1(100) 1 (100)
Neck/shoulder 1 3 (100) 21 (100) 9 (100) 3 (100)  3(100)  1(100) 1 (100)
pain-free - n (%)
Most bothersome 1 3 (100) 20 (95) 9 (100) 3 (100)  3(100)  1(100) 1 (100)
symptom free - n (%)
Emotional pain- 3 (100) 19 (90) 9 (100)  3(100) 3 (100)  1(100) 1 (100)
free - n (%)
Additional meds 0 0 0 (0) 0 (0) 0 0 0 0
taken
AFs present 0 0 0 (0) 0 (0) 0 1(33) 0 1

Headache pain-relief: score <1; Headache pain-free: score = 0



US 2018/0147201 A1 May 31, 2018
TABLE 25 TABLE 27
Combined naltrexone/APAP doses and combined naltrexone doses Combined naltrexone/APAP doses and combined naltrexone doses
at 3 hours at 4 hours
NTX/APAP NTX/APAP

3h (N =26) NTX (N = 16) 4h (N =26) NTX (N = 16)
Headache pain-relief - n (%) 26 (100) 16 (100) Headache pain-relief - n (%) 26 (100) 15 (94)
Headache pain-free - n (%) 25 (96) 14 (88) Headache pain-free - n (%) 25 (96) 13 (81)
Photophobia-free - n (%) 24 (96) 15 (94) Photophobia-free - n (%) 26 (100) 14 (88)
Phonophobia-free - n (%) 26 (100) 16 (100) Phonophobia-free - n (%) 26 (100) 15 (94)
Nausea-free - n (%) 26 (100) 16 (100) Nausea-free - n (%) 26 (100) 15 (94)
Neck/shoulder pain-free - n (%) 26 (100) 16 (100) Neck/shoulder pain-free - n (%) 26 (100) 16 (100)
Most bothersome symptom free - n (%) 25 (96) 16 (100) Most bothersome symptom-free - n (%) 26 (100) 15 (94)
Emotional pain-free - n (%) 243 (92) 16 (100) Emotional pain-free - n (%) 24 (92) 15 (94)
Additional meds taken 0 0 Additional meds taken 0 0
AFs present 0 2 (13) AFs present 1(4) 2 (13)

4-Hour Time Point Data

[0178] At 4-hours, naltrexone/acetaminophen 2.25
mg/325 mg (N=21) vs. naltrexone 2.25 mg (N=9) for
headache pain-relief, headache pain-free, and most bother-
some symptom-free was 100%, 95%, and 100% vs. 88%,
66% vs. 88%. At 4-hours, naltrexone/acetaminophen 2.25
mg/325 mg (N=21) vs. naltrexone/acetaminophen 3.25
mg/325 mg (N=3) for headache pain-free and for most
bothersome symptom-free was 95% and 100% vs. 100% and
100%. At 4-hours, headache pain-free for naltrexone 1.5 mg
(N=3), naltrexone 2.25 mg (N=3) and naltrexone 3.25 mg
(N=3) was 100%, 100%, and 100% respectively. At 4-hours,
there appear to be approximately 100% headache pain-free
and associated symptoms for the combinations and for
naltrexone alone. The two dosages of the combination
appear equal in efficacy but the higher dose has AEs 33% vs.
0%.

TABLE 26

6-Hour Time Point Data

[0179] At 6-hours, naltrexone/acetaminophen 2.25
mg/325 mg (N=21) vs. naltrexone 2.25 mg (N=9) for
headache pain-relief, headache pain-free, and most bother-
some symptom-free was 100%, 95%, and 100% vs. 100%,
77% vs. 100%. At 6-hours, naltrexone/acetaminophen 2.25
mg/325 mg (N=21) vs. naltrexone/acetaminophen 3.25
mg/325 mg (N=3) for headache pain-free and for most
bothersome symptom-free was 95% and 100% vs. 100% and
100%. At 6-hours, headache pain-free for naltrexone 1.5 mg
(N=3), naltrexone 2.25 mg (N=3) and naltrexone 3.25 mg
(N=3) was 100%, 100%, and 100% respectively. At 6-hours,
there appear to be approximately 100% headache pain-free
and associated symptoms for the combinations and for
naltrexone alone. The two dosages of the combination
appear equal in efficacy but the higher dose has AEs 33% vs.
0%.

naltrexone/APAP doses and naltrexone doses at 4 hour

NTX/APAP NTX/APAP
1.5 mg/ NTX 2.25 mg/ NTX
325 mg 1.5 mg 325 mg 2.25 mg

NTX/APAP NTX/APAP
3.25 mg/ NTX 5 mg/ NTX
325 mg 3.25 mg 325 mg 5 mg

4h N=1) N=3) (N=21 (N=9) (N=3) (N=3) N=1) N=1)
Headache pain- 1 3 (100) 21 (100) 8 (88) 3 (100) 3 (100) 1 (100) 1 (100)
relief- n (%)

Headache pain- 1 3 (100) 20 (95) 6 (66) 3 (100) 3 (100) 1 (100) 1 (100)
free - n (%)

Photophobia- 1 3 (100) 21 (100) 7 (7 3 (100) 3 (100) 1 (100) 1 (100)
free - n (%)

Phonophobia- 1 3 (100) 21 (100) 8 (88) 3 (100) 3 (100) 1 (100) 1 (100)
free - n (%)

Nausea-free - n (%) 1 3 (100) 21 (100) 8 (88) 3 (100) 3 (100) 1 (100) 1 (100)
Neck/shoulder 1 3 (100) 21 (100) 9 (100) 3 (100) 3 (100) 1 (100) 1 (100)
pain-free - n (%)

Most bothersome 1 3 (100) 21 (100) 8 (88) 3 (100) 3 (100) 1 (100) 1 (100)
symptom-free - n (%)

Emotional pain- 1 3 (100) 19 (90) 9 (100) 3 (100) 3 (100) 1 (100) 1 (100)
free - n (%)

Additional meds 0 0 0 (0) 0 (0) 0 0 0 0
taken

AFs present 0 0 0 (0) 0 (0) 1(33) 1(33) 0 1

Headache pain-relief: score <1; Headache pain-free: score = 0
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TABLE 28

May 31, 2018

naltrexone/APAP doses and naltrexone doses at 6 hour

NTX/APAP NTX/APAP NTX/APAP NTX/APAP

1.5 mg/ NTX 2.25 mg/ NTX 3.25 mg/ NTX 5 mg/ NTX

325 mg 1.5 mg 325 mg 2.25 mg 325 mg 3.25 mg 325 mg 5 mg
6h N=1) (N=3) (N=21) N=9) (N =3) (N =3) N=1 N=1)
Headache pain- 1 3 (100) 21 (100) 9 (100) 3 (100) 3 (100) 1 (100) 1 (100)
relief- n (%)
Headache pain- 1 3 (100) 20 (95) 7 (7) 3 (100) 3 (100) 1 (100) 1 (100)
free - n (%)
Photophobia- 1 3 (100) 21 (100) 8 (88) 3 (100) 3 (100) 1 (100) 1 (100)
free - n (%)
Phonophobia- 1 3 (100) 21 (100) 9 (100) 3 (100) 3 (100) 1 (100) 1 (100)
free - n (%)
Nausea-free - n (%) 1 3 (100) 21 (100) 9 (100) 3 (100) 3 (100) 1 (100) 1 (100)
Neck/shoulder 1 3 (100) 21 (100) 9 (100) 3 (100) 3 (100) 1 (100) 1 (100)
pain-free - n (%)
Most bothersome 1 3 (100) 21 (100) 9 (100) 3 (100) 3 (100) 1 (100) 1 (100)
symptom-free - n (%)
Emotional pain- 1 3 (100) 19 (90) 9 (100) 3 (100) 3 (100) 1 (100) 1 (100)
free - n (%)
Additional meds 0 0 0 (0) 0 (0) 0 0 0 0
taken
AFs present 0 0 0 (0) 0 (0) 0 1(33) 0 1

Headache pain-relief: score <1; Headache pain-free: score = 0

TABLE 29

Combined naltrexone/APAP doses and combined naltrexone doses

at 6 hours

12-Hour Time Point Data

[0180] At 12-hours, naltrexone/acetaminophen 2.25
mg/325 mg (N=21) vs. naltrexone 2.25 mg (N=9) for
headache pain-relief, headache pain-free, and most bother-

NTX/APAP NTX some symptom-free was 100%, 100%, and 100% vs. 100%,
6h (N =26) (N =16) 77% vs. 100%. At 12-hours, naltrexone/acetaminophen 2.25
Headache painrelief - 1 (%) 26 (100) 16 (100) mg/325 mg (N=21) vs. naltrexone(acetaminophen 3.25
Headache pain-free - 1 (%) 25 (96) 14 (38) mg/325 mg (N=3) for headache pain-free and for most
Photophobia-free - n (%) 26 (100) 15 (94) bothersome symptom-free was 100% and 100% vs. 100%
Phonophobia-free - n (%) 26 (100) 16 (100) and 100%. At 12-hours, headache pain-free for naltrexone
Nausea-free - n (%) 26 (100) 16 (100) 1.5 mg (N=3), naltrexone 2.25 mg (N=3) and naltrexone
Neclshoulder pain-free - n (%) 26 (100) 16 (100) 3.25 mg (N=3) was 100%, 100%, and 100% respectively. At
E/IOSt.bOtherS(.)me Sympt";“ -free -0 (6) 26 (100) 16 (100) 12-hours, there appear to be approximately 100% headache
motional pain-free - n (%) 24 (92) 15 (94) A A U
Additional meds taken 0 0 pain-free and associated symptoms for the combinations and
AEs present 0 2(13) for naltrexone alone. The two dosages of the combination
appear equal in efficacy but the higher dose has AEs 33% vs.
0%.
TABLE 30
naltrexone/APAP doses and naltrexone doses at 12 hour
NTX/APAP NTX/APAP NTX/APAP NTX/APAP
15mg/  NTX  2.25mg/ NTX 325mg  NIX 5 mg/ NTX
325 mg 1.5 mg 325 mg 2.25 mg 325 mg 3.25 mg 325 mg 5mg
12h N=1) N=3) N=21) N=9) (N =3) (N=3) N=1) N=1)
Headache pain- 1 3 (100) 16 (100) 9 (100)  3(100) 3 (100)  1(100) 1 (100)
relief- n (%)
Headache pain- 1 3 (100) 16 (100) 7 (77) 3(100)  3(100)  1(100) 1 (100)
free - n (%)
Photophobia- 1 3 (100) 16 (100) & (88) 3(100)  3(100)  1(100) 1 (100)
free - n (%)
Phonophobia- 1 3 (100) 16 (100) 9 (100)  3(100) 3 (100)  1(100) 1 (100)
free - n (%)
Nausea-free - n (%) 1 3 (100) 16 (100) 9 (100)  3(100) 3 (100)  1(100) 1 (100)
Neclk/shoulder 1 3 (100) 16 (100) 9 (100)  3(100) 3 (100)  1(100) 1 (100)
pain-free - n (%)
Most bothersome 1 3 (100) 16 (100) 9 (100)  3(100) 3 (100)  1(100) 1 (100)

symptom-free - n (%)
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TABLE 30-continued

naltrexone/APAP doses and naltrexone doses at 12 hour

NTX/APAP NTX/APAP NTX/APAP NTX/APAP

1.5 mg/ NTX 2.25 mg/ NTX 3.25 mg/ NTX 5 mg/ NTX

325 mg 1.5 mg 325 mg 2.25 mg 325 mg 3.25 mg 325 mg 5 mg
12h N=1) (N=3) (N=21) N=9) (N =3) (N =3) N=1 N=1)
Emotional pain- 1 3 (100) 19 (90) 9 (100) 3 (100) 3 (100) 1 (100) 1 (100)
free - n (%)
Additional meds 0 0 0 (0) 0 (0) 0 0 0 0
taken
AFs present 0 0 0 (0) 0 (0) 0 1(33) 0 1

Headache pain-relief: score <1; Headache pain-free: score = 0

TABLE 31

Combined naltrexone/APAP doses and combined naltrexone doses

24-Hour Time Point Data

[0181] At 24-hours, naltrexone/acetaminophen 2.25
mg/325 mg (N=21) vs. naltrexone 2.25 mg (N=9) for

at 12 hours
headache pain-relief, headache pain-free, and most bother-
NTX/APAP NTX some symptom-free was 100%, 100%, and 100% vs. 100%,
12h (N =26) N =16) 88% vs. 100%. At 24-hours, naltrexone/acetaminophen 2.25
Headache pain-relief - n (%) 26 (100) 16 (100) mg/325 mg (N=21) vs. naltrexone(acetaminophen 3.25
Headache pain-free - n (%) 26 (100) 14 (88) mg/325 mg (N=3) for headache pain-free and for most
Photophobia-free - n (%) 26 (100) 15 (94) bothersome symptom-free was 100% and 100% vs. 100%
Phonophobia-free - n (%) 26 (100) 16 (100) and 100%. At 24-hours, headache pain-free for naltrexone
Nausea-free - n (%) 26 (100) 16 (100) 1.5 mg (N=3), naltrexone 2.25 mg (N=3) and naltrexone
Eiﬁiﬁhﬁféfgﬁﬁ?;@:ﬁ; m<1{r>ee ) ;2 888; }2 8883 3.25 mg (N=3) was 100%, 100%, and 100% respectively. At
Fmotional pain-free - 1 (%) 24 92) 15 (94) 24.-h0urs, there appear to be approximately 100% hF:adache
Additional meds taken 0 0 pain-free and associated symptoms for the combinations and
AEs present 0 2(13) for naltrexone alone. The two dosages of the combination
appear equal in efficacy but the higher dose has AEs 33% vs.
0%.
TABLE 32
naltrexone/APAP doses and naltrexone doses at 24 hour
NTX/APAP NTX/APAP NTX/APAP NTX/APAP
15mg/  NTX  2.25mg/ NTX 325mg/  NTX 5 mg/ NTX
325 mg 1.5 mg 325 mg 2.25 mg 325 mg 3.25 mg 325 mg 5mg
24 h N=1) N=3) N=21) N=9) (N =3) (N=3) N=1) N=1)
Headache pain- 1 3 (100) 21 (100) 9 (100) 3 (100)  3(100)  1(100) 1 (100)
relief- n (%)
Headache pain- 1 3 (100) 21 (100) 8 (88) 3(100)  3(100)  1(100) 1 (100)
free - n (%)
Photophobia- 1 3 (100) 21 (100) 9 (100) 3 (100)  3(100)  1(100) 1 (100)
free - n (%)
Phonophobia- 1 3 (100) 21 (100) 9 (100) 3 (100)  3(100)  1(100) 1 (100)
free - n (%)
Nausea-free - n (%) 1 3 (100) 21 (100) 9 (100) 3 (100)  3(100)  1(100) 1 (100)
Neclk/shoulder 1 3 (100) 21 (100) 9 (100) 3 (100)  3(100)  1(100) 1 (100)
pain-free - n (%)
Most bothersome 1 3 (100) 21 (100) 9 (100) 3 (100)  3(100)  1(100) 1 (100)
symptom-free - n (%)
Insomnia-free - 11 (%) 1 2 (66) 3 (14) 6 (66) 3(100) 2 (66) 1(100) 1 (100)
Emotional pain- 1 3 (100) 19 (90) 9 (100)  3(100)  3(100)  1(100) 1 (100)
free - n (%)
Additional meds 0 0 0 0 0 0 0 0
taken
AFs present 0 0 0 0 0 1(33) 0 1

Headache pain-relief: score <1; Headache pain-free: score = 0.

For consistency of data, the insomnia score will be marked at the 24-time point for the night following the day of initial dosing.
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TABLE 33 TABLE 35
Combined naltrexone/APAP doses and combined naltrexone doses
at 24 hours Combined naltrexone/APAP doses and combined naltrexone doses
NTX/APAP NTX at 48 hours
24 h (N =26) (N =16)
Headache pain-relief - n (%) 26 (100) 16 (100) NTX/APAP NTX
Headache pain-free - n (%) 26 (100) 15 (94) 48 h (N = 26) (N =16)
Photophobia-free - n (%) 26 (100) 16 (100)
Phonophobia-free - n (%) 26 (100) 16 (100)
Nausea-free - n (%) 26 (100) 16 (100) Headache pain-relief - n (%) 25 (96) 15 (94)
Neck/shoulder pain-free - n (%) 26 (100) 16 (100) . o
Most bothersome symptom-free - n (%) 26 (100) 16 (100) Headache pain-free - n (%) 25 00 15.04)
Insomnia-free - n (%) 22 (84) 11 (69) Photophobia-free - n (%) 26 (100) 15 (94)
Emotional pain-free 22 (92) 15 (94) . 0
Additional meds taken 0 0 Phonophobia-free - n (%) 26 (100) 16 (100)
AFs present 0 2 (13) Nausea-free - n (%) 26 (100) 15 (94)
Neck/shoulder pain-free - n (%) 26 (100) 16 (100)
Most bothersome symptom-free - n (%) 26 (100) 15 (94)
48-Hour Time Point Data Insomnia-free - n (%) 23 (88) 2 (13)
[0182] At 48-hours, naltrexone/acetaminophen 2.25 Emotional pain-free - n (%) 24 (92) 13 (100)
mg/325 mg (N=21) vs. naltrexone 2.25 mg (N=9) for Additional meds taken 0 1
headache pain-relief, headache pain-free, and most bother-
AEs present 0 1

some symptom-free was 95%, 95%, and 100% vs. 100%,
100% vs. 100%. At 48-hours, naltrexone/acetaminophen
2.25 mg/325 mg (N=21) vs. naltrexone/acetaminophen 3.25
mg/325 mg (N=3) for headache pain-free and for most
bothersome symptom-free was 95% and 100% vs. 100% and
100%. At 48-hours, headache pain-free for naltrexone 1.5
mg (N=3), naltrexone 2.25 mg (N=3) and naltrexone 3.25
mg (N=3) was 100%, 100%, and 100% respectively. At
48-hours, there appear to be approximately 100% headache
pain-free and associated symptoms for the combinations and
for naltrexone alone. The two dosages of the combination
appear equal in efficacy but the higher dose has AEs 33% vs.

Insomnia Data

[0183]

In the night after dosing, naltrexone/acetamino-

phen 2.25 mg/325 mg (N=21) vs. naltrexone 2.25 mg (N=9)
for insomnia-free change from baseline was 57% vs. 22%,
and for insomnia intensity, the change from baseline was
(-142%) vs. (-111%). The data suggests beneficial effect of
the combination and of naltrexone on insomnia with advan-

0%. tage for the combination.
TABLE 34
naltrexone/APAP doses and naltrexone doses at 48 hour
NTX/APAP NTX/APAP NTX/APAP NTX/APAP

1.5 mg/ NTX 2.25 mg/ NTX 3.25 mg/ NTX 5 mg/ NTX

325 mg 1.5 mg 325 mg 2.25 mg 325 mg 3.25 mg 325 mg 5 mg
48 h N=1) (N=3) (N=21) N=9) N=3) (N=3) N=1 N=1)
Headache pain- 1 2 (66) 20 (95) 9 (100) 3 (100) 3 (100) 1 (100) 1 (100)
relief- n (%)
Headache pain- 1 2 (66) 20 (95) 9 (100) 3 (100) 3 (100) 1 (100) 1 (100)
free - n (%)
Photophobia- 1 2 (66) 21 (100) 9 (100) 3 (100) 3 (100) 1 (100) 1 (100)
free - n (%)
Phonophobia- 1 3 (100) 21 (100) 9 (100) 3 (100) 3 (100) 1 (100) 1 (100)
free - n (%)
Nausea-free - n (%) 1 2 (66) 21 (100) 9 (100) 3 (100) 3 (100) 1 (100) 1 (100)
Neck/shoulder 1 3 (100) 21 (100) 9 (100) 3 (100) 3 (100) 1 (100) 1 (100)
pain-free - n (%)
Most bothersome 1 2 (66) 21 (100) 9 (100) 3 (100) 3 (100) 1 (100) 1 (100)
symptom-free - n (%)
Insomnia-free - n (%) 18 (86) 8 (88) 1 (100) 1 (100)
Emotional pain-free 1 3 (100) 19 (90) 9 (100) 3 (100) 3 (100) 1 (100) 1 (100)
Additional meds 0 0 0 (0) 0 (0) 0 0 0 1
taken
AFs present 0 0 0 (0) 0 (0) 0 1(33) 0 0

Headache pain-relief: score <1; Headache pain-free: score = 0
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TABLE 36

naltrexone/APAP doses and naltrexone doses for insomnia-free at baseline and night post-dosing

NTX/APAP NTX/APAP NTX/APAP NTX/APAP

1.5 mg/ NTX 2.25 mg/ NTX 3.25 mg/ NTX 5 mg/ NTX

325 mg 1.5 mg 325 mg 2.25 mg 325 mg 3.25 mg 325 mg 5 mg
Insomnia-free N=1) N=3 (N=21) (N=9) (N =3) (N=3) N=1) (N=1) P-value*
Insomnia-free 1 2 5 (24) 4 (44) 1 1 0 0
at baseline - n (%)
Insomnia -free 1 2 17 (81) 6 (66) 3 (100) 2 (66) 1 (100) 0
at night after
dosing - n (%)
Change in 0 0 +12 (57) 42 (22) +2 +1 1 (100) 0 0.0833
insomnia-free -
1 (%)

*p-value for NTX/APAP 2.25 mg/325 mg vs. NTX 2.25 mg, p-values were not calculated in logistic regression.

TABLE 37

naltrexone/APAP doses and naltrexone doses for insomnia-intensity at baseline and night post-dosing

NTX/APAP NTX/APAP NTX/APAP NTX/APAP
(1.5mg/ NTX 2.25 mg/ NTX 3.25 mg/ NTX 5 mg/ NTX
325 mg) 1.5 mg 325 mg 2.25 mg 325 mg 3.25 mg 325 mg 5mg
Insomnia-intensity N=1) (N =3) (N =21) N=9) (N =3) (N =3) N=1) (N=1) P-value*
Insomnia-intensity 0 3 39 (185) 14 (155) 7 2 2 1
at baseline - n (%)
Insomnia-intensity 0 1 9 (43) 4 (44) 0 1 0 3

at night after

dosing - n (%)

Change in insomnia- 0 -2 (-66) -30 (-142) -10 (-111) =7 (-100) -1 (=30) -2 (-100) +2 (+200)  0.2455
intensity - n (%)

Insomnia intensity = sum of severity of all patients.
Insomnia change = n/a, if there was no baseline insomnia
*p-value for NTX/APAP 2.25 mg/325 mg vs. NTX 2.25 mg, p-values were not calculated in logistic regression.

Emotional Pain Data and for emotional pain intensity, the change from baseline

[0184] 24-hours after dosing, naltrexone/acetaminophen was (-94%) vs. (-55%). The data suggests beneficial effect

225 mg/325 mg (N=21) vs. naltrexone 2.25 mg (N=9) for of the combination and of naltrexone on emotional pain
emotional pain-free change from baseline was 42% vs. 33%, intensity with advantage for the combination.

TABLE 38

naltrexone/APAP doses and naltrexone doses for emotional pain-free at baseline & at 24 h

NTX/APAP NTX/APAP NTX/APAP NTX/APAP
1.5 mg/ NTX 2.25 mg/ NTX 3.25 mg/ NTX 5 mg/ NTX
325 mg 1.5 mg 325 mg 2.25 mg 325 mg 3.25 mg 325 mg 5 mg
Emotional pain-free N=1 (N=3) (N=21) (N=9) (N=3) (N =3) N=1) N=1)
Emotional pain-free 1 2 10 (48) 6 (66) 1 2 0 0
at baseline - n (%)
Emotional Pain-free 1 3 19 (90) 9 (100) 3 3 1 1
at 24 hours after dosing -
n (%)
Change in emotional 0 +1 +9 (+42) 43 (+33) 42 (+200)  +1 + (50) +(1 +100) +(1 + 100)

pain-free - n (%)

*Emotional pain-free change = nfa, if there was no baseline emotional pain.

*p-value for NTX/APAP 2.25 mg/325 mg vs. NTX 2.25 mg, p-values were not calculated in logistic regression.
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TABLE 39
naltrexone/ APAP doses and naltrexone doses for emotional pain-intensity baseline and 24 h
NTX/APAP NTX/APAP NTX/APAP NTX/APAP

1.5 mg/ NTX 2.25 mg/ NTX 3.25 mg/ NTX 5 mg/ NTX

325 mg 1.5 mg 325 mg 2.25 mg 325 mg 3.25 mg 325 mg 5mg
Emotional pain-intensity N=1) (N =3) (N =21) N=9) N=3) N=3) N=1 N=1)
Emotional pain-intensity 0 2 26 (123) 5 (55) 5 1 2 2
at baseline - n (%)
Emotional pain-intensity 0 0 6 (29) 0 0 0 0 0
at 24 hours post-dosing -
1 (%)
Change in emotional n/a 2 (-100) -20 (-94) -5 (-55) -5(-100) -1 (-100) -2 (-100) -2 (-100)
pain-intensity - n (%)
p-value NTX/APAP 0.0117

2.25 mg/325 mg vs.
NTX 2.25 mg

Emotional pain-intensity = sum of severity of all patients.
Emotional pain-intensity change = n/a, if there was no baseline emotional pain.

P-value for Naltrexone/APAP 2.25 mg/325 mg vs. Naltrexone 2.25 mg, by comparison of proportions.

CONCLUSION

[0185] The migraine pilot study included data for naltrex-
one alone in 1.5 mg, 2.25 mg, 3.25 mg, and 5 mg doses. The
data showed, high efficacy of all dosages of naltrexone alone
for treatment of migraine headache physical pain. From 90
minutes to 48 hours headache pain-free was 100% for all
dosages. A comparison to results from the literature,
(Brandes J L, Kudrow D, Stark S R, et al. Sumatriptan-
naproxen for acute treatment of migraine: a randomized
trial. JAMA. 2007; 297(13):1443-54) for sumatriptan, the
current most effective treatment for migraine, were 2-hour
migraine pain-free was 25%, shows superiority of naltrex-
one. This is a confirmation for the efficacy of naltrexone
alone in all the tested dosages for treatment of physical pain
of migraine.

[0186] The migraine pilot study included data for naltrex-
one alone for treatment of emotional pain. 24-hour changed
from baseline for naltrexone 2.25 mg (n=9) in emotional
pain intensity decreased by 55% and emotional pain-free
increased by 33%. All other dosages of naltrexone alone also
demonstrated emotional pain-free and emotional pain-inten-
sity improvement.

[0187] The migraine pilot study included data for naltrex-
one alone for treatment of insomnia. The night before
treatment compared to the night after treatment for naltrex-
one 2.25 mg (n=9) in insomnia intensity improved by 111%
and insomnia-free improved by 22%, demonstrating signifi-
cant improvement for insomnia for naltrexone alone. All
other dosages of naltrexone alone demonstrated improve-
ment in insomnia-free and insomnia-intensity.

[0188] The LBP study demonstrated superiority of nal-
trexone/acetaminophen vs. acetaminophen for physical pain.
P-value for naltrexone/acetaminophen vs. acetaminophen
alone was 0.0001 for WPI, API, and PRSI. This demon-
strates synergism of naltrexone/acetaminophen vs. acet-
aminophen for physical pain of low back.

[0189] The migraine study demonstrated superiority of
naltrexone/acetaminophen vs. naltrexone for migraine
physical pain, p-value for naltrexone/acetaminophen 2.25
mg/325 mg vs. naltrexone 2.25 mg alone for migraine
headache pain-free at 30 minutes was 0.0066, demonstrating
synergism for naltrexone/acetaminophen for migraine head-
ache physical pain. All dosages of the combination demon-

strated 90-100% pain-free at 2 hours. The migraine study
demonstrated superiority of naltrexone/acetaminophen vs.
naltrexone for emotional pain, in the migraine pilot study,
p-value for Naltrexone/acetaminophen 2.25 mg/325 mg vs.
naltrexone alone for emotional pain intensity at 24-hours
was 0.017, demonstrating synergism for naltrexone/acet-
aminophen for emotional pain intensity compared to nal-
trexone. All dosages of the combination demonstrated emo-
tional pain intensity improvement. The migraine study
demonstrates synergism of the combination vs. naltrexone
and the LBP study demonstrates synergism of the combi-
nation vs. acetaminophen as far physical pain.

[0190] The LBP study demonstrated superiority of nal-
trexone/acetaminophen vs. acetaminophen for emotional
pain and insomnia. P-value for naltrexone/acetaminophen
2.25 mg/325 mg vs. acetaminophen 2.25 mg alone for both
was 0.0001. This demonstrates synergism of naltrexone/
acetaminophen compared to its individual component, acet-
aminophen, for emotional pain and insomnia.

[0191] The migraine study demonstrated superiority of
naltrexone/acetaminophen vs. naltrexone for emotional pain
intensity and insomnia. P-value for 2.25 mg/325 mg vs.
acetaminophen 2.25 mg alone for emotional pain intensity
was 0.0117. Insomnia improvements were also significant.
This demonstrates synergism of naltrexone/acetaminophen
vs. acetaminophen for emotional pain and insomnia.

[0192] Comparing results from the literature (Brandes J L,
Kudrow D, Stark S R, et al. Sumatriptan-naproxen for acute
treatment of migraine: a randomized trial. JAMA. 2007,
297(13):1443-54) to the migraine pilot study data, naltrex-
one/acetaminophen 2.25 mg/325 mg demonstrated 76%
headache pain-free at 30 min compared to 34% for the
combination of sumatriptan-naproxen at 2 hours. Naltrex-
one/acetaminophen reached headache pain-free four times
faster and is two times more effective, which is eight times
more effective than the combination of two most effective
available treatments.

[0193] 2-hour headache pain-free for sumatriptan alone
was 25%, naltrexone/acetaminophen 2.25 mg/325 mg
reached headache pain-free four times faster and is three
times more effective, which is twelve times better than
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sumatriptan alone, the current gold standard of migraine
treatment.

1. A method for treating emotional pain, physical pain,
and insomnia in a mammal in need thereof comprising
administering to the mammal a composition of a pharma-
cologically active agent comprising of naltrexone, or a
pharmaceutically acceptable salt or solvate thereof, wherein
the naltrexone is administered to the mammal at a dose from
about 0.25 mg to about 50 mg per day.

2. The method of claim 1, wherein the naltrexone, or
pharmaceutically acceptable salt or solvate thereof, is in a
sustained release formulation.

3. The method of claim 1, wherein, naltrexone or phar-
maceutically acceptable salt or solvate thereof is (+)-nal-
trexone (dextro-naltrexone),

4. The method of claim 1, wherein the naltrexone, or a
pharmaceutically acceptable salt or solvate thereof, is
administered to the mammal at a dose from about 0.25 mg
to about 15 mg per day.

5. The method of claim 1, wherein the naltrexone, or a
pharmaceutically acceptable salt or solvate thereof, is
administered to the mammal at a dose selected from the
group consisting of about 1.5 mg per day, about 2.25 mg per
day, about 3.25 mg per day, about 5 mg per day, about 9 mg
per day, and about 15 mg per day.

6.-10. (canceled)

11. The method of claim 1, wherein the compound is
administered once, twice, three or four times per day.

12. The method of claim 1, wherein the compound is
administered systemically, including but not limited to
mucosal, nasal, oral, parenteral, gastrointestinal, topical or
sublingual routes.

13. The method of claim 1, wherein the naltrexone, or
pharmaceutically acceptable salt or solvate thereof, is for-
mulated into a single fixed dosage form.

14. The method of claim 13, wherein the single dosage
form is in the form of tablets, lozenges, troches, hard
candies, or liquids.

15. The method of claim 1, wherein the emotional pain is
associated with an emotional disturbance with one or more
signs or symptoms selected from the group consisting of
abandonment, ambivalence, anger, anguish, betrayal, com-
pulsion, confusion, deterioration, failure, fatigue, fear, grief,
guilt, helplessness, hopelessness, horror, hurt feelings, infe-
riority, insomnia, irritation, loneliness, loss of meaning, lure
of death, powerlessness, rejection, sadness, self-hate, shame,
terror, and worthlessness; and wherein the physical pain is
selected from the group consisting of neuropathic pain,
nociceptive pain, nociceptive pain with an allodynic com-
ponent, low back pain, migraine, inflammation, osteoarthri-
tis, rheumatoid arthritis, psoriatic arthritis, trigeminal neu-
ralgia, vulvodynia, irritable bowel syndrome, post herpetic
neuralgia, and diabetic neuropathy.

16. The method of claim 1, wherein the mammal is also
experiencing one or more substance abuse or addiction
selected from drug abuse, drug addiction, alcohol abuse, and
alcohol addiction.

17.-18. (canceled)

19. The method of claim 1, wherein the mammal is a
human.

20. A method for treating emotional pain, physical pain,
and insomnia in a mammal in need thereof comprising
administering to the mammal a composition comprising
pharmacologically active agents, wherein any pharmaco-
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logically active agents in the composition consist of a
synergistic ratio of naltrexone, or pharmaceutically accept-
able salts or solvates thereof, and acetaminophen, or phar-
maceutically acceptable salts or solvates thereof, wherein
the composition comprises a dose range of naltrexone of
0.25 mg-50 mg per day and a dose range of acetaminophen
of 325 mg-4000 mg per day.

21. The method of claim 20, wherein, the naltrexone, or
pharmaceutically acceptable salts or solvates thereof is
(+)-naltrexone (dextro-naltrexone).

22. The method of claim 20, wherein the naltrexone, or
pharmaceutically acceptable salt or solvate thereof, is in a
sustained release formulation.

23. The method of claim 20, wherein the naltrexone, or a
pharmaceutically acceptable salt or solvate thereof, is
administered to the mammal at about 0.25 mg to 15 mg per
day, and wherein the acetaminophen, or a pharmaceutically
acceptable salt or solvate thereof, is administered to the
mammal at between about 325 mg to 2000 mg per day.

24. The method of claim 20, wherein the acetaminophen
or pharmaceutically acceptable salt or solvate thereof is
administered to the mammal at about 325 mg per day, and
wherein the naltrexone or pharmaceutically acceptable salt
or solvate thereof is administered to the mammal at a dose
selected from the group consisting of about 1.5 mg per unit
dose, about 2.25 mg per day, about 3.25 mg per day, and
about 5 mg per day.

25.-27. (canceled)

28. The method of claim 20, wherein the naltrexone or
pharmaceutically acceptable salt or solvate thereof is admin-
istered to the mammal at about 9 mg per day, and wherein
the acetaminophen or pharmaceutically acceptable salt or
solvate thereof is administered to the mammal at about 1300
mg per day.

29. The method of claim 20, wherein the naltrexone or
pharmaceutically acceptable salt or solvate thereof is admin-
istered to the mammal at about 15 mg per day, and wherein
the acetaminophen or pharmaceutically acceptable salt or
solvate thereof is administered to the mammal at about 2000
mg per day.

30. The method of claim 20, wherein the combination is
administered once, twice, three or four times per day.

31. The method of claim 20, wherein the combination is
administered systemically, including but not limited to
mucosal, nasal, oral, parenteral, gastrointestinal, topical or
sublingual routes.

32. The method of claim 20, wherein the naltrexone, or
pharmaceutically acceptable salt or solvate thereof, and the
acetaminophen, or pharmaceutically acceptable salt or sol-
vate thereof are formulated into a single fixed combination
dosage form.

33. The method of claim 32, wherein the single fixed
combination dosage form is in the form of tablets, lozenges,
troches, hard candies, or liquids.

34. The method of claim 20, wherein the emotional pain
is associated with an emotional disturbance with one or
more signs or symptoms selected from the group consisting
of abandonment, ambivalence, anger, anguish, betrayal,
compulsion, confusion, deterioration, failure, fatigue, fear,
grief, guilt, helplessness, hopelessness, horror, hurt feelings,
inferiority, insomnia, irritation, loneliness, loss of meaning,
lure of death, powerlessness, rejection, sadness, self-hate,
shame, terror, and worthlessness; and wherein the physical
pain is selected from the group consisting of neuropathic
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pain, nociceptive pain, nociceptive pain with an allodynic
component, migraine, inflammation, osteoarthritis, rheuma-
toid arthritis, psoriatic arthritis, trigeminal neuralgia, vulvo-
dynia, irritable bowel syndrome, post herpetic neuralgia and
diabetic neuropathy.

35. The method of claim 20, wherein the mammal is also
experiencing one or more substance abuse or addiction
selected from drug abuse, drug addiction, alcohol abuse, and
alcohol addiction.

36.-37. (canceled)

38. The method of claim 20, wherein the mammal is a
human.

39. A method for treating physical pain in a mammal in
need thereof comprising administering to the mammal a
combination of:

(a) a first compound comprising naltrexone, or a pharma-

ceutically acceptable salt or solvate thereof, wherein
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the naltrexone or pharmaceutically acceptable salt or
solvate thereof is administered to the mammal at about
1.5 mg per day, or about 2.25 mg per day, or about 3.25
mg per day, or about 5 mg per day; and
(b) a second compound comprising acetyl-para-amino-
phenol, or a pharmaceutically acceptable salt or solvate
thereof, wherein the acetyl-para-aminophenol or phar-
maceutically acceptable salt or solvate thereof is
administered to the mammal at about 325 mg per day.
40. The method of claim 39, wherein the physical pain is
selected from the group consisting of neuropathic pain,
nociceptive pain, nociceptive pain with an allodynic com-
ponent, low back pain, migraine, inflammation, osteoarthri-
tis, rheumatoid arthritis, psoriatic arthritis, trigeminal neu-
ralgia, vulvodynia, irritable bowel syndrome, post herpetic
neuralgia, and diabetic neuropathy.

#* #* #* #* #*



