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(57) ABSTRACT 

Methods of treating sleep disorders, particularly certain 
aspects of insomnia, in elderly patients (65 years and older) 
by administering initial daily dosages of doxepin of 1-3 mg. 
These ultra-low initial dosages are more effective in elderly 
versus non-elderly patients in decreasing wake time during 
sleep, latency to persistent sleep and wake time after sleep, 
and are particularly efficacious in treating those conditions 
in the last hour of an 8-hour sleep cycle. Also, the dosages 
described herein are safe for elderly individuals. 
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LOW-DOSE DOXEPIN FOR TREATMENT OF 
SLEEP DSORDERS IN ELDERLY PATIENTS 

RELATED APPLICATION 

0001. This application claims priority under 35 U.S.C. 
119 to U.S. Provisional Application No. 60/801,823, filed 
May 19, 2006, the entire contents of which are incorporated 
herein by reference. 

FIELD OF THE INVENTION 

0002 The present invention relates to the use of ultra-low 
doses of doxepin (1-3 milligrams) for treatment of sleep 
disorders, particularly insomnia, in individuals 65 years or 
older. 

BACKGROUND OF THE INVENTION 

0003 Sleep is essential for health and quality of life. 
Insomnia is a growing health problem in the United States. 
It is believed that more than 10-15 million people suffer 
from chronic insomnia and up to an additional 70 million 
people Suffer from some form of insomnia each year. Insom 
nia is a condition characterized by difficulty falling asleep 
(sleep onset), waking frequently during the night (frag 
mented sleep), waking too early (premature final awaken 
ing), and/or waking up feeling un-refreshed. In the National 
Sleep Foundation's (NSF) Sleep in America Poll 2005, 42% 
of Survey respondents reported that they awoke frequently 
during the night, 22% of adults reported waking too early 
and not being able to return to sleep and 38% reported 
waking and feeling un-refreshed. 
0004 Sleep maintenance difficulty is a significant prob 
lem for many primary care patients with chronic insomnia, 
including depressed patients, medically ill populations, 
especially those with pain symptoms, and the elderly. 
0005. In elderly populations (i.e., patients over the age of 
65 years), there are several sleep disorders that are often 
difficult to satisfactorily address or manage with available 
medications. Many elderly patients suffer from premature 
final awakening or terminal insomnia, in which they awaken 
for the day prior to the end of a normal 8-hour sleep period. 
Although some conventional medications can extend sleep 
time, they often fail to satisfactorily address the issue. In 
Some instances, sleep is not extended into the final (eighth) 
hour of the sleep period, so that the patient still prematurely 
terminate sleep prior to the end of the sleep period, particu 
larly during the last hour of an 8-hour period. If the dosage 
of medication is sufficient to extend sleep into or through the 
eighth hour of the sleep period, the patients often suffer from 
post-sleep amnesia or memory loss, or experience sedation 
after awakening that can interfere with normal activities, 
including driving, operation of other equipment, concentra 
tion, and normal mental function. 
0006 Other elderly patients suffer from fragmented sleep 
in the final hour of sleep, exhibiting disturbed sleep patterns 
that interfere with restful sleep. Although fragmented sleep 
can be facilitated by a number of commercially-available 
sleep medications, many of those do not adequately improve 
sleep efficiency in the last hour of an 8-hour sleep period. As 
with treatments for terminal insomnia, if the dosage is 
increased sufficiently to improve sleep efficiency in the last 
hour of the sleep period, the patient may experience post 
sleep sedation that interferes with normal activities. 
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0007 Older patients are at particular risk for common 
side effects of conventional insomnia therapy, including 
next-day amnesia or memory loss, next-day sedation, and 
drug-drug interactions between sleep medications and other 
medications they may be taking. 

0008 Benzodiazepines and two of the most frequently 
used non-benzodiazepine agents in the treatment of insom 
nia, Zolpidem and Zaleplon, act through gamma-amino 
butyric acid (GABA) receptor inhibition and are considered 
to be Schedule IV drugs which have some risk of abuse and 
can lead to limited physical or psychological dependence. 
Two over-the-counter antihistamines often used for treat 
ment of insomnia, diphenhydramine and doxylamine, have 
Substantial anticholinergic properties, with the potential to 
cause numerous side effects, especially among older 
patients. 

0009 Doxepin HCl is a tricyclic compound currently 
approved for treatment of depression. The recommended 
daily dose for the treatment of depression ranges from 75 mg 
to 300 mg. Doxepin, unlike most FDA approved products 
for the treatment of insomnia, is not a Schedule IV con 
trolled substance. 

0010 U.S. Pat. Nos. 5,502,047 and 6.211,229, the entire 
contents of which are incorporated herein by reference, 
describe the use of doxepin for chronic and transient/short 
term insomnia, respectively, at dosages far below those used 
to treat depression. However, the mean half-life of doxepin 
is 17 hours, and the half-life of its major active metabolite, 
desmethyldoxepin, is 51 hours. Thus, when taken at the start 
of a sleep period, a majority of the drug or active metabolite 
should still be present in the body at the end of the sleep 
period. As a result, it would be expected that dosages of 
doxepin that are Sufficient to address terminal insomnia or 
last-hour fragmented sleep in the elderly would also cause 
post-sleep sedation or other undesirable adverse effects. 

0011. The present invention describes the surprising abil 
ity of ultra-low dose doxepin (1-3 mg) to treat last-hour 
fragmented sleep and premature awakening in patients 65 
years of age and older, without untoward side effects. Also, 
described is the use of doses between about 1 and 6 mg for 
the treatment of certain sleep conditions in a patient 65 years 
of age or older. 

SUMMARY OF THE INVENTION 

0012 Some embodiments provide methods for treating 
insomnia in an elderly patient. In some embodiments, the 
methods include administering to a patient over the age of 65 
an initial daily dosage of 1 mg doxepin, a pharmaceutically 
acceptable salt or a prodrug thereof evaluating whether a 
desired improvement in sleep is achieved by the patient at 
the initial dosage; and if the desired improvement in sleep is 
not achieved, increasing the dosage of doxepin, the salt or 
the prodrug thereof incrementally until the desired dosage is 
achieved or until a maximum desired dosage is reached. In 
one aspect of the embodiment, the maximum desired dosage 
is selected from the group consisting of 1.5, 2, 2.5, and 3 
milligrams. In some aspects, the initial dose can be 0.5 mg. 
for example. 
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0013 Some embodiments provide methods for treating 
insomnia in an elderly individual at risk for amnesia or 
memory impairment resulting from sleep medication. In an 
embodiment, the methods include identifying an individual 
over the age of 65 that is at risk of or suffering from amnesia 
or memory impairment resulting from a sleep medication; 
administering to the individual an initial daily dosage of 1 
milligram doxepin, a pharmaceutically acceptable salt or a 
prodrug thereof, evaluating whether a desired improvement 
in sleep or in avoidance of amnesia or memory impairment 
is achieved by the individual at the initial dosage; and if the 
desired improvement in sleep or in avoidance of amnesia or 
memory impairment is not achieved, increasing the dosage 
of doxepin, the salt, or the prodrug incrementally until the 
desired dosage is achieved or until a maximum desired 
dosage is reached. In one aspect of the embodiment, the 
maximum desired dosage is selected from the group con 
sisting of 1.5, 2, 2.5, and 3 milligrams. In some aspects, the 
initial dose can be 0.5 mg, for example. 

0014 Some embodiments provide methods of decreasing 
wake time during sleep (WTDS) in a patient over the age of 
65. In an embodiment, the methods include administering to 
the patient an initial daily dosage of 1 mg doxepin, a 
pharmaceutically acceptable salt or a prodrug thereof; evalu 
ating whether a desired improvement in WTDS is achieved 
by the individual at the initial dosage; and if the desired 
improvement is not achieved, increasing the dosage of 
doxepin, the salt, or the prodrug incrementally until the 
desired dosage is achieved or until a maximum desired 
dosage is reached. In some embodiments, the maximum 
desired dosage is selected from the group consisting of 1.5. 
2, 2.5, and 3 milligrams. In some aspects, the initial dose can 
be 0.5 mg, for example. 

0.015 Some embodiments provide methods of decreasing 
latency to persistent sleep (LPS) in a patient over the age of 
65. In some embodiments, the methods include administer 
ing to the patient an initial daily dosage of 3 mg doxepin, a 
pharmaceutically acceptable salt or a prodrug thereof. In 
Some aspects, the initial dose can be 0.5 mg, 0.1, or 0.2 mg 
for example. 

0016 Some embodiments relate to methods for treating a 
sleep disorder, which methods can include identifying a 
patient over the age of 65 who is susceptible to one or more 
of the following side effects caused by sleep medication: 
nervous system side effects; psychiatric side effects; respi 
ratory side effects; skin side effects; musculoskeletal side 
effects; and connective tissue side effects; and administering 
doxepin, pharmaceutically acceptable salts of the same, or 
prodrugs of the same to the patient. Preferably, the dosage 
can be about 1 mg to 6 mg. The identifying step can include 
identifying a patient who is susceptible to central nervous 
system side effects caused by sleep medication, and the 
central nervous system side effect can be, for example, at 
least one of Somnolence, headache, dizziness, lethargy, and 
balance disorder. Also, the identifying step can include 
identifying a patient who is Susceptible to psychiatric side 
effects caused by sleep medication. The psychiatric side 
effect can be, for example, at least one of anxiety, confusion, 
and abnormal dreams. In some aspects, the dose can be 
about 0.5 mg to about 10 mg, for example. 
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BRIEF DESCRIPTION OF THE DRAWINGS 

0017 FIG. 1 illustrates the different parameters that can 
be analyzed using polysomnography. 

0018 FIG. 2 is a graph showing the doxepin plasma 
profile concentration at various time points for 1 mg, 3 mg 
and 6 mg doxepin. 

DETAILED DESCRIPTION OF THE 
INVENTION 

0019. One aspect of the invention relates to the ability of 
ultra-low-dose doxepin, pharmaceutically acceptable salts 
thereof or prodrugs thereof to treat fragmented sleep in the 
last hour of a sleep period, in particular an 8-hour sleep 
period and/or to treat premature final awakening (terminal 
insomnia) in the last hour of the sleep period in an elderly 
individual (65 years and older) by identifying an individual 
in need of Such treatment, and providing an ultra-low dose 
of doxepin, a pharmaceutically acceptable salt thereof, or a 
prodrug thereof to the individual. Another aspect of the 
invention relates to treatment of elderly insomnia patients at 
risk for or desirous or reducing or avoiding post-sleep 
amnesia or memory loss resulting from sleep medication. It 
has been Surprisingly discovered that an ultra-low dose of 
doxepin, particularly an initial dose of 1 mg, is more 
effective in patients 65 years and older than in younger 
adults. The term “ultra-low dose” refers to an initial daily 
dose of 1 mg and an ultimate daily dose between about 1 mg 
and 3 mg. In some embodiments, ultimate daily dosages of 
doxepin are about 1.5 mg, 2 mg or 2.5 mg. These ultra-low 
dosages have reduced side effects, are Surprisingly effective, 
and have a relatively rapid onset. In some aspects, the final 
dose given or used to treat an elderly individual can be, for 
example, 4 mg, 5, mg or 6 mg. In some aspects, the initial 
dose used to treat an elderly individual can be 0.5 milli 
grams, for example. 

0020. In contrast to the treatment of primary insomnia in 
elderly patients in general and treatment of elderly individu 
als with the specific sleep disorders or side effect issues 
discussed above with an initial dose of 1 mg doxepin, it 
appears that the initial dose for treating non-elderly adult 
patients is more advantageously 3 mg or 6 mg. The efficacy 
of a 1 mg dosage for at least Some insomnia treatments in 
elderly patients is believed to be surprising and is also 
believed to provide important advantages in treating insom 
nia in selected elderly patient populations. 

DEFINITIONS 

0021. As used herein, the term “polysomnography' 
(PSG) refers a diagnostic test during which a number of 
physiologic variables are measured and recorded during 
sleep. Physiologic sensor leads are placed on the patient in 
order to record brain electrical activity, eye and jaw muscle 
movement, leg muscle movement, airflow, respiratory effort 
(chest and abdominal excursion), EKG and oxygen satura 
tion Information is gathered from all leads and fed into a 
computer and outputted as a series of waveform tracings 
which enable the technician to visualize the various wave 
forms, assign a score for the test, and assist in the diagnostic 
process. The primary efficacy variable, wake time during 
sleep (WTDS) and various secondary efficacy variables are 
all based on the PSG and are defined as follows. 
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0022. “Wake Time During Sleep” (WTDS), typically 
expressed in minutes, is the number of wake events (epochs) 
after the onset of persistent sleep and prior to final awak 
ening, divided by two. Each epoch is defined as a 30-second 
duration on the PSG recording. 
0023 “Wake Time After Sleep” (WTAS), typically 
expressed in minutes, is the number of epochs after the final 
awakening until the end of PSG recording (i.e., a wake 
epoch immediately prior to the end of the recording), 
divided by two. If the patient does not have a wake epoch 
immediately prior to the end of the recording, then WTAS is 
ZO. 

0024 “Wake After Sleep Onset' (WASO) is the sum of 
WTDS and WTAS. 

0025 “sWASO” refers to subjective wake after sleep 
onset (WASO). 
0026 “Latency to Persistent Sleep’ (LPS), typically 
expressed in minutes, is the number of epochs from the 
beginning of the PSG recording (lights-out) to the start of the 
first 20 consecutive non-wake epochs, divided by two. 
0027 “Total Sleep Time' (TST), typically expressed in 
minutes, is the number of non-wake epochs from the begin 
ning of the PSG recording to the end of the recording, 
divided by two. 

0028) 
0029) “Sleep Efficiency” (SE) is the TST divided by the 
time in bed (8 hours), multiplied by 100 and expressed as a 
percentage. This also can be divided into SE for each 
third-of-the-night of sleep, reflecting the SE for each 160 
minute time interval across the night. Finally, SE can be 
measured for individual hours during the night or sleep 
period, for example the final hour of the sleep period. 

“sTST’ refers to subjective total sleep time. 

0030) “NAASO refers to the number of awakenings 
after sleep onset. 

0031) “sNAASO' refers to subjective NAASO. 
0032) “LSO refers to “latency to sleep onset, typically 
expressed in minutes. 

0033. The term “fragmented sleep' can refer to inter 
rupted sleep over a measurement period or sleep period, for 
example the time a patient is awake during period of 
measurement. Fragmentation can occur as a result of mul 
tiple awakenings or one or more awakenings of a long 
duration. 

0034. The term “prodrug” refers to an agent that is 
converted into the active drug in vivo. Prodrugs are often 
useful because, in some situations, they may be easier to 
administer than the active drug. They may, for instance, be 
bioavailable by oral administration whereas the active drug 
is not. The prodrug may also have improved solubility in 
pharmaceutical compositions over the active drug. An 
example, without limitation, of a prodrug would be a com 
pound of the present invention which is administered as an 
ester (the “prodrug) to facilitate transmittal across a cell 
membrane where water solubility is detrimental to mobility 
but which then is metabolically hydrolyzed to the carboxylic 
acid, the active entity, once inside the cell where water 
solubility is beneficial. A further example of a prodrug might 
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be a short peptide (polyaminoacid) bonded to an acid group 
where the peptide is metabolized to reveal the active moiety. 
0035. The term “pharmaceutically acceptable salt” refers 
to an ionic form of a compound that does not cause signifi 
cant irritation to an organism to which it is administered and 
does not abrogate the biological activity and properties of 
the compound. Pharmaceutical salts can be obtained by 
reacting a compound of the invention with inorganic acids 
Such as hydrochloric acid, hydrobromic acid, Sulfuric acid, 
nitric acid, phosphoric acid, methanesulfonic acid, ethane 
Sulfonic acid, p-toluenesulfonic acid, Salicylic acid and the 
like. Pharmaceutical salts can also be obtained by reacting a 
compound of the invention with a base to form a salt Such 
as an ammonium salt, an alkali metal salt, such as a sodium 
or a potassium salt, an alkaline earth metal salt, Such as a 
calcium or a magnesium salt, a salt of organic bases Such as 
dicyclohexylamine, N-methyl-D-glutamine, tris(hydroxym 
ethyl)methylamine, and salts with amino acids such as 
arginine, lysine, and the like. 
Compounds 
Doxepin: 

0036) Doxepin HCl is a tricyclic compound currently 
approved and available for treatment of depression and 
anxiety. Doxepin has the following structure: 

CH3 

0037 Doxepin belongs to a class of psychotherapeutic 
agents known as dibenZOXepin tricyclic compounds, and is 
currently approved and prescribed for use as an antidepres 
sant to treat depression and anxiety. Doxepin has a well 
established safety profile, having been prescribed for over 
35 years. 

0038. Doxepin, unlike most FDA approved products for 
the treatment of insomnia, is not a Schedule IV controlled 
substance. U.S. Pat. Nos. 5,502,047 and 6,211,229, the 
entire contents of which are incorporated herein by refer 
ence, describe the use of doxepin for the treatment chronic 
and non-chronic (e.g., transient/short term) insomnias at 
dosages far below those used to treat depression. 
0039. It is contemplated that doxepin for use in the 
methods described herein can be obtained from any suitable 
Source or made by any suitable method. As mentioned, 
doxepin is approved and available in higher doses (75-300 
milligrams) for the treatment of depression and anxiety. 
Doxepin HCl is available commercially and may be 
obtained in capsule form from a number of sources. Doxepin 
is marketed under the commercial name SINEQUANR) and 
in generic form, and can be obtained in the United States 
generally from pharmacies in capsule form in amounts of 10, 
25, 50, 75, 100 and 150 mg dosage, and in liquid concentrate 
form at 10 mg/mL. Doxepin HCl can be obtained from 
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Plantex Ltd. Chemical Industries (Hakadar Street, Industrial 
Zone, P.O. Box 160, Netanya 42101, Israel), Sifavitor S.p.A. 
(Via Livelli 1-Frazione, Mairano, Italy), or from Dipharma 
S.p.A. (20021 Baranzate di Bollate, Milano, Italy). Also, 
doxepin is commercially available from PharmacyRX (NZ) 
(28201 Avenue, Castlegar, B.C., Canada) in capsule form 
in amounts of 10, 25, 50, 75, 100 and 150 mg. Furthermore, 
Doxepin HCl is available in capsule form in amounts of 10, 
25, 50, 75, 100 and 150 mg and in a 10 mg/ml liquid 
concentrate from CVS Online Pharmacy Store (CVS.com). 

0040 Also, doxepin can be prepared according to the 
method described in U.S. Pat. No. 3,438,981, which is 
incorporated herein by reference in its entirety. As another 
illustration, doxepin can be prepared from 11-3-(Dimethy 
lamino)propyl-6,11-dihydrodibenzob.eloxepin-11-ol as 
taught in U.S. Pat. No. 3,420,851, which is incorporated 
herein by reference in its entirety. It should be noted and 
understood that although many of the embodiments 
described herein specifically refer to “doxepin,' other dox 
epin-related compounds can also be used, including, for 
example, pharmaceutically acceptable salts, prodrugs, 
metabolites, in-situ Salts of doxepin formed after adminis 
tration, and Solid state forms, including polymorphs and 
hydrates. 

Metabolites: 

0041. In addition, doxepin metabolites can be prepared 
and used. By way of illustration, some examples of metabo 
lites of doxepin can include, but are not limited to, desm 
ethyldoxepin, hydroxydoxepin, hydroxyl-N-desmethyldox 
epin, doxepin N-oxide, N-acetyl-N-desmethyldoxepin, 
N-desmethyl-N-formyldoxepin, quaternary ammonium 
linked glucuronide, 2-O-glucuronyldoxepin, didesmethyl 
doxepin, 3-O-glucuronyldoxepin, or N-acetyldidesmethyl 
doxepin. The metabolites of doxepin can be obtained or 
made by any suitable method, including the methods 
described above for doxepin. 

0042. Desmethyldoxepin has the following structure: 

0043. Desmethyldoxepin is commercially available as a 
forensic standard. For example, it can be obtained from 
Cambridge Isotope Laboratories, Inc. (50 Frontage Road, 
Andover, Mass.). Desmethyldoxepin for use in the methods 
discussed herein can be prepared by any suitable procedure. 
For example, desmethyldoXepin can be prepared from 3-me 
thylaminopropyl triphenylphosphonium bromide hydrobro 
mide and 6,11-dihydrodibenZ(b.e)OXepin-11-one according 
to the method taught in U.S. Pat. No. 3,509,175, which is 
incorporated herein by reference in its entirety. 
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0044 Hydroxydoxepin has the following structure: 

0045 2-Hydroxydoxepin can be prepared by any suitable 
method, including as taught by Shu et al. (Drug Metabolism 
and Disposition (1990) 18:735-741), which is incorporated 
herein by reference in its entirety. 

0046) Hydroxyl-N-desmethyldoxepin has the following 
Structure: 

0047 2-Hydroxy-N-desmethyldoxepin can be prepared 
any suitable method. 

0048 Doxepin N-oxide has the following structure: 

0049. Doxepin N-oxide can be prepared by any suitable 
method. For example, doxepin N-oxide can be prepared as 
taught by Hobbs (Biochem Pharmacol (1969) 18:1941 
1954), which is hereby incorporated by reference in its 
entirety. 
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0050) N-acetyl-N-desmethyldoxepin has the following 
Structure: 

CH3 

0051) N-acetyl-N-desmethyldoxepin can be prepared by 
any suitable means. For example, (E)-N-acetyl-N-desmeth 
yldoxepin has been produced in filamentous fungus incu 
bated with doxepin as taught by Moody et al. (Drug Metabo 
lism and Disposition (1999) 27:1157-1164), hereby 
incorporated by reference in its entirety. 

0.052 N-desmethyl-N-formyldoxepin has the following 
Structure: 

th 
S- N 

O 

0053 N-desmethyl-N-formyldoxepin can be prepared by 
any suitable means. For example, (E)-N-desmethyl-N- 
formyldoXepin has been produced in filamentous fungus 
incubated with doxepin as taught by Moody et al. (Drug 
Metabolism and Disposition (1999) 27:1157-1164), hereby 
incorporated by reference in its entirety. 

0054 N-acetyldidesmethyldoxepin has the following 
Structure: 

S 
HC CS) 

0.055 N-acetyldidesmethyldoxepin can be prepared by 
any suitable means. For example, (E)-N-acetyldidesmethyl 
doxepin has been produced in filamentous fungus incubated 
with doxepin as taught by Moody et al. (Drug Metabolism 
and Disposition (1999) 27:1157-1164), hereby incorporated 
by reference in its entirety. 
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0056 Didesmethyldoxepin has the following structure: 

0057 Didesmethyldoxepin can be prepared by any suit 
able means. For example, (Z)- and (E)-didesmethyldoxepin 
have been isolated from plasma and cerebrospinal fluid of 
depressed patients taking doxepin, as taught by Deuschle et 
al. (Psychopharmacology (1997) 131:19-22), hereby incor 
porated by reference in its entirety. 

0058 3-O-glucuronyldoxepin has the following struc 
ture: 

CH3 

O ( ) OGuA 
O 

0059) 3-O-glucuronyldoxepin can be prepared by any 
Suitable means. For example, (E)-3-O-glucuronyldoxepin 
has been isolated from the bile of rats given doxepin, as 
described by Shu et al. (Drug Metabolism and Disposition 
(1990) 18:1096-1099), hereby incorporated by reference in 
its entirety. 

0060) 2-O-glucuronyldoxepin has the following struc 
ture: 

CH3 

-N OGuA 

C 
0061 2-O-glucuronyldoxepin can be prepared by any 
Suitable means. For example, (E)-2-O-glucuronyldoxepin 
has been isolated from the bile of rats given doxepin, and 
also in the urine of humans given doxepin, as described by 
Shu et al. (Drug Metabolism and Disposition (1990) 
18:1096-1099), hereby incorporated by reference in its 
entirety. 
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0062 Quaternary ammonium-linked glucuronide of dox 
epin (doxepin N'-glucuronide) has the following structure: 

0063 N'-glucuronide can be obtained by any suitable 
means. For example, doxepin N-glucuronide can be pre 
pared as taught by Luo et al. (Drug Metabolism and Dis 
position, (1991) 19:722-724), hereby incorporated by refer 
ence in its entirety. 
Methods of Treating an Elderly Individual 
0064. In one embodiment of the present invention an 
individual who is at least 65 years of age who has insomnia 
is given an initial daily dosage of about 1 mg doxepin. It 
should be noted that in any of the methods described herein, 
a doxepin metabolite, prodrug or pharmaceutically accept 
able salt thereof may be used in place of doxepin. If the 
desired improvement in sleep is not achieved, then the 
dosage may be incrementally increased until the desired 
dosage is achieved or until a maximum desired dosage is 
reached which may be, for example, 1.5 mg, 2 mg or 3 mg. 
Doxepin at the dosages described above demonstrated 
increased efficacy on objective and Subjective sleep main 
tenance parameters in elderly individuals. 
0065. In another embodiment, an individual who is at 
least 65 years of age and is at risk for amnesia or memory 
impairment resulting from taking sleep medication can be 
treated. The methods of treatment can include, for example, 
identifying an individual over the age of 65 that is at risk or 
Suffering from amnesia or memory impairment resulting 
from a sleep medication; administering an initial dose of 1 
mg doxepin to the individual; and evaluating whether a 
desired improvement in sleep is achieved, for example, a 
reduction in or lack of amnesia or memory impairment, for 
example, compared to the previous sleep medication. Fur 
ther, if the desired improvement is not achieved, the methods 
can include the step of increasing the dosage. For example, 
the dosage can be increased to 1.5, 2, 2.5 or 3 milligrams. In 
Some aspects, the dosage can be increased to 4, 5 or 6 
milligrams. 

0066. In another embodiment, an individual who is at 
least 65 years of age and who suffers from premature or 
early awakening or terminal insomnia can be treated. The 
methods of treatment can include, for example, identifying 
an individual over the age of 65 that is at suffers from 
premature early awakening; administering an initial dose of 
1 mg doxepin to the individual; and evaluating whether a 
desired improvement in awakening is achieved, for example, 
a later final awakening. Also, if the desired improvement is 
not achieved, the methods can include the step of increasing 
the dosage. For example, the dosage can be increased to 1.5. 
2, 2.5 or 3 milligrams. In some aspects, the dosage can be 
increased to 4, 5 or 6 milligrams. 
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0067. Also, in another embodiment, an individual who is 
at least 65 years of age and who suffers from fragmented 
sleep in the 8" hour of a sleep period can be treated. The 
methods of treatment can include, for example, identifying 
an individual over the age of 65 that is at suffers from 
fragmented sleep for the 8" hour of a sleep period; admin 
istering an initial dose of 1 mg doxepin to the individual; and 
evaluating whether a desired improvement in sleep is 
achieved in the 8" hour of the sleep period, for example, a 
reduction in the number and/or duration of awakenings. 
Also, if the desired improvement is not achieved, the meth 
ods can include the step of increasing the dosage. For 
example, the dosage can be increased to 1.5, 2, 2.5 or 3 
milligrams. In some aspects, the dosage can be increased to 
4, 5 or 6 milligrams. 
0068. In another embodiment, an individual who is at 
least 65 years of age and is in need of decreased WTDS is 
identified and is given an initial daily dosage of about 1 mg 
doxepin. If the desired improvement in sleep is not achieved, 
then the dosage may be incrementally increased until the 
desired dosage is achieved or until a maximum desired 
dosage is reached which may be, for example, 1.5 mg, 2 mg 
or 3 mg. 
0069. In another embodiment, an individual who is at 
least 65 years of age and is in need of decreased LPS is 
identified and is given an initial daily dosage of about 3 mg 
doxepin. If the desired improvement in sleep is not achieved, 
then the dosage may be incrementally increased until the 
desired dosage is achieved or until a maximum desired 
dosage is reached which may be, for example, 3.5, 4, 4.5, 5. 
5.5 or 6 mg. 
0070. In another embodiment, an individual who is at 
least 65 years of age and is in need of decreased WTAS is 
identified and is given an initial daily dosage of about 1 mg 
or 3 mg doxepin. If the desired improvement in sleep is not 
achieved, then the dosage may be incrementally increased 
until the desired dosage is achieved or until a maximum 
desired dosage is reached which may be, for example, 3.5. 
4, 4.5, 5 or 5.5 mg. 
0071. Some embodiments relate to methods for treating a 
sleep disorder, which methods can include identifying a 
patient over the age of 65 who is susceptible to one or more 
of the following side effects caused by sleep medication: 
nervous system side effects; psychiatric side effects; respi 
ratory side effects; skin side effects; musculoskeletal side 
effects; and connective tissue side effects; and administering 
doxepin, pharmaceutically acceptable salts of the same, or 
prodrugs of the same to the patient. Preferably, the dosage 
can be about 1 mg to 6 mg. The identifying step can include 
identifying a patient who is susceptible to central nervous 
system side effects caused by sleep medication, and the 
central nervous system side effect can be, for example, at 
least one of Somnolence, headache, dizziness, lethargy, and 
balance disorder. Also, the identifying step can include 
identifying a patient who is susceptible to psychiatric side 
effects caused by sleep medication. The psychiatric side 
effect can be, for example, at least one of anxiety, confusion, 
and abnormal dreams. 

0072 The methods described herein can be used to treat 
an individual that is 65 years of age or older, suffering from 
a sleep disorder, such as insomnia. The individual can Suffer 
from a chronic insomnia or a non-chronic insomnia. For 
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chronic (e.g., greater than 3-4 weeks) or non-chronic insom 
nias, a patient may suffer from difficulties in sleep onset, 
sleep maintenance (interruption of sleep during the night by 
periods of wakefulness), sleep duration, sleep efficiency, 
premature early-morning awakening, or a combination 
thereof. Also, the insomnia may be attributable to the 
concurrent use of other medication, for example. The non 
chronic insomnia can be, for example, a short term insomnia 
or a transient insomnia. The chronic or non-chronic insom 
nia can be a primary insomnia or an insomnia that is 
secondary or attributable to another condition, for example 
a disease Such as depression or chronic fatigue syndrome. In 
Some aspects, the patient can one that is not suffering from 
an insomnia that is a component of a disease, or a patient can 
be treated that is otherwise healthy. As previously men 
tioned, the chronic or non-chronic insomnia can be a pri 
mary insomnia, that is, one that is not attributable to another 
mental disorder, a general medical condition, or a Substance. 
In many cases, such conditions may be associated with a 
chronic insomnia and can include, but are not limited to, 
insomnia attributable to a diagnosable DSM-IV disorder, a 
disorder Such as anxiety or depression, or a disturbance of 
the physiological sleep-wake system. In some aspects the 
insomnia can be non-chronic, or of short duration (e.g., less 
than 3-4 weeks). Examples of causes of Such insomnia may 
be extrinsic or intrinsic and include, but are not limited to 
environmental sleep disorders as defined by the International 
Classification of Sleep Disorders (ICSD) such as inadequate 
sleep hygiene, altitude insomnia or adjustment sleep disor 
der. Also, short-term insomnia may also be caused by 
disturbances such as shift-work sleep disorder. 
Administration of Doxepin 
0073. In performing the methods, doxepin, a pharmaceu 
tically acceptable salt of doxepin, or prodrug of doxepin can 
be administered using any suitable route or method of 
delivery. Also, doxepin, a pharmaceutically acceptable salt 
or a prodrug thereof can be included and administered in a 
composition. 

0074 Suitable routes of administration include oral, buc 
cal, Sublingual, transdermal, rectal, topical, transmucosal, or 
intestinal administration; parenteral delivery, including 
intramuscular, Subcutaneous, intravenous, intramedullary 
injections, as well as intrathecal, direct intraventricular, 
intraperitoneal, intranasal, or intraocular injections. 

0075 For oral administration, the compounds can be 
formulated readily by combining the active compounds with 
pharmaceutically acceptable carriers well known in the art. 
Such carriers enable the compounds of the invention to be 
formulated as tablets, pills, dragees, capsules, liquids, gels, 
syrups, slurries, Suspensions and the like, for oral ingestion 
by a patient to be treated. Administration though oral path 
ways can be accomplished, for example, using a capsule, a 
tablet, a granule, a spray, a syrup, a liquid, powder, granules, 
pastes (e.g., for application to the tongue). Oral administra 
tion can be accomplished using fast-melt formulations, for 
example. Pharmaceutical preparations for oral use can be 
obtained by mixing one or more solid excipient with phar 
maceutical combination of the invention, optionally grind 
ing the resulting mixture, and processing the mixture of 
granules, after adding Suitable auxiliaries, if desired, to 
obtain tablets or dragee cores. Suitable excipients are, in 
particular, fillers such as Sugars, including lactose, Sucrose, 
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mannitol, or Sorbitol; cellulose preparations such as, for 
example, maize starch, wheat starch, rice starch, potato 
starch, gelatin, gum tragacanth, methyl cellulose, hydrox 
ypropylmethyl-cellulose, Sodium carboxymethylcellulose, 
and/or polyvinylpyrrolidone (PVP). If desired, disintegrat 
ing agents may be added. Such as the cross-linked polyvinyl 
pyrrolidone, agar, or alginic acid or a salt thereof Such as 
Sodium alginate. 

0076 Pharmaceutical preparations which can be used 
orally, including Sublingually, include for example, liquid 
Solutions, powders, and Suspensions in bulk or unit dosage 
forms. Also, the oral formulations can include, for example, 
pills, tablets, granules, sprays, syrups, pastes, powders, 
boluses, pre-measured ampules or syringes, push-fit cap 
Sules made of gelatin, as well as soft, sealed capsules made 
of gelatin and a plasticizer, such as glycerol or Sorbitol. The 
push-fit capsules can contain the active ingredients in 
admixture with filler such as lactose, binders such as 
starches, and/or lubricants such as talc or magnesium Stear 
ate and, optionally, stabilizers. In soft capsules, the active 
compounds may be dissolved or Suspended in Suitable 
liquids, such as fatty oils, liquid paraffin, or liquid polyeth 
ylene glycols. In addition, stabilizers may be added. All 
formulations for oral administration should be in dosages 
Suitable for Such administration. 

0077. For buccal administration, the compositions may 
take any suitable form, for example, tablets or lozenges. 

0078 For topical administration, the compounds may be 
formulated for administration to the epidermis as ointments, 
gels, creams, pastes, salves, gels, creams or lotions, or as a 
transdermal patch. Ointments and creams may, for example, 
beformulated with an aqueous or oily base with the addition 
of suitable thickening and/or gelling agents. Lotions may be 
formulated with an aqueous or oily base and will in general 
also containing one or more emulsifying agents, stabilizing 
agents, dispersing agents, Suspending agents, thickening 
agents, or coloring agents. 

0079 For injection, the agents of the invention may be 
formulated in aqueous solutions, preferably in physiologi 
cally compatible buffers such as Hanks’s solution, Ringer's 
Solution, or physiological Saline buffer. For transmucosal 
administration, penetrants appropriate to the barrier to be 
permeated are used in the formulation. Such penetrants are 
generally known in the art. 

0080 For administration by inhalation, the compounds 
for use according to the present invention are conveniently 
delivered in the form of an aerosol spray presentation from 
pressurized packs or a nebulizer, with the use of a suitable 
propellant, e.g., dichlorodifluoromethane, trichlorofluo 
romethane, dichlorotetrafluoroethane, carbon dioxide, or 
other suitable gas. In the case of a pressurized aerosol the 
dosage unit may be determined by providing a valve to 
deliver a metered amount. Capsules and cartridges of, e.g., 
gelatin for use in an inhaler or insufflator may be formulated 
containing a powder mix of the compound and a suitable 
powder base Such as lactose or starch. 
0081. The compounds may be formulated for parenteral 
administration by injection, e.g., by bolus injection or con 
tinuous infusion. Formulations for injection may be pre 
sented in unit dosage form, e.g., in ampoules or in multi 
dose containers, with an added preservative. The 
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compositions may take Such forms as Suspensions, Solutions 
or emulsions in oily or aqueous vehicles, and may contain 
formulatory agents such as Suspending, stabilizing and/or 
dispersing agents. 

0082 Pharmaceutical formulations for parenteral admin 
istration include aqueous solutions of the active compounds 
in water-soluble form. Additionally, suspensions of the 
active compounds may be prepared as appropriate oily 
injection Suspensions. Suitable lipophilic Solvents or 
vehicles include fatty oils such as sesame oil, or synthetic 
fatty acid esters, such as ethyl oleate or triglycerides, or 
liposomes. Aqueous injection Suspensions may contain Sub 
stances which increase the viscosity of the Suspension, Such 
as sodium carboxymethyl cellulose, Sorbitol, or dextran. 
Optionally, the Suspension may also contain Suitable stabi 
lizers or agents which increase the solubility of the com 
pounds to allow for the preparation of highly concentrated 
Solutions. 

0083. In addition, any of the compounds and composi 
tions described herein can also be formulated as a depot 
preparation. Such long acting formulations may be admin 
istered by implantation (for example Subcutaneously or 
intramuscularly) or by intramuscular injection. Thus, for 
example, the compounds may be formulated with Suitable 
polymeric or hydrophobic materials (for example as an 
emulsion in an acceptable oil) or ion exchange resins, or as 
sparingly soluble derivatives, for example, as a sparingly 
soluble salt. Furthermore, any of the compounds and com 
positions described herein also can be formulated as a 
fast-melt preparation. The compounds and compositions can 
also be formulated and administered as a drip, a Suppository, 
a salve, an ointment, an absorbable material Such a trans 
dermal patch, or the like. 
0084. One can also administer the compounds of the 
invention in Sustained release forms or from Sustained 
release drug delivery systems. A description of representa 
tive Sustained release materials can be found in the incor 
porated materials in Remington. The Science and Practice of 
Pharmacy (20" ed., Lippincott Williams & Wilkens Publish 
ers (2003)), which is incorporated herein by reference in its 
entirety. 
0085. A variety of techniques for formulation and admin 
istration can be found in Remington. The Science and 
Practice of Pharmacy (20" ed., Lippincott Williams & 
Wilkens Publishers (2003)), which is incorporated herein by 
reference in its entirety. 
Compositions 

0.086 As mentioned above, doxepin, pharmaceutically 
acceptable salts, and/or prodrugs of the same can be used 
alone or in combination with other Substances, such as for 
example, other insomnia or sleep medications, or with other 
medications that treat a primary illness. The doxepin alone 
or in combination can be included as part of a composition. 
The compounds and compositions can include any Suitable 
form of the compound for pharmaceutical delivery, as dis 
cussed in further detail herein. 

0087. The compositions and formulations disclosed 
herein also can include one or more pharmaceutically 
acceptable carrier materials or excipients. Such composi 
tions can be prepared for storage and for Subsequent admin 
istration. Acceptable carriers or diluents for therapeutic use 
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are well known in the pharmaceutical art, and are described, 
for example, in the incorporated material of Remington. The 
Science and Practice of Pharmacy (20" ed., Lippincott 
Williams & Wilkens Publishers (2003)), which is incorpo 
rated herein by reference in its entirety. The term “carrier' 
material or “excipient herein can mean any substance, not 
itself a therapeutic agent, used as a carrier and/or diluent 
and/or adjuvant, or vehicle for delivery of a therapeutic 
agent to a subject or added to a pharmaceutical composition 
to improve its handling or storage properties or to permit or 
facilitate formation of a dose unit of the composition into a 
discrete article such as a capsule or tablet suitable for oral 
administration. Excipients can include, by way of illustra 
tion and not limitation, diluents, disintegrants, binding 
agents, adhesives, wetting agents, polymers, lubricants, 
glidants, Substances added to mask or counteract a disagree 
able taste or odor, flavors, dyes, fragrances, and Substances 
added to improve appearance of the composition. Accept 
able excipients include lactose, Sucrose, starch powder, 
maize starch or derivatives thereof, cellulose esters of 
alkanoic acids, cellulose alkyl esters, talc, Stearic acid, 
magnesium Stearate, magnesium oxide, sodium and calcium 
salts of phosphoric and Sulfuric acids, gelatin, acacia gum, 
Sodium alginate, polyvinyl-pyrrolidone, and/or polyvinyl 
alcohol, Saline, dextrose, mannitol, lactose, lecithin, albu 
min, Sodium glutamate, cysteine hydrochloride, and the like. 
Examples of Suitable excipients for soft gelatin capsules 
include vegetable oils, waxes, fats, semisolid and liquid 
polyols. Suitable excipients for the preparation of solutions 
and syrups include, without limitation, water, polyols, 
Sucrose, invert Sugar and glucose. Suitable excipients for 
injectable solutions include, without limitation, water, alco 
hols, polyols, glycerol, and vegetable oils. The pharmaceu 
tical compositions can additionally include preservatives, 
solubilizers, stabilizers, wetting agents, emulsifiers, Sweet 
eners, colorants, flavorings, buffers, coating agents, or anti 
oxidants. Sterile compositions for injection can be formu 
lated according to conventional pharmaceutical practice as 
described in the incorporated material in Remington. The 
Science and Practice of Pharmacy (20" ed., Lippincott 
Williams & Wilkens Publishers (2003)). For example, dis 
Solution or Suspension of the active compound in a vehicle 
Such as water or naturally occurring vegetable oil like 
sesame, peanut, or cottonseed oil or a synthetic fatty vehicle 
like ethyl oleate or the like may be desired. Buffers, preser 
Vatives, antioxidants and the like can be incorporated 
according to accepted pharmaceutical practice. The com 
pound can also be made in microencapsulated form. In 
addition, if desired, the injectable pharmaceutical composi 
tions may contain minor amounts of nontoxic auxiliary 
Substances, such as wetting agents, pH buffering agents, and 
the like. If desired, absorption enhancing preparations (for 
example, liposomes), can be utilized. 

0088. The compositions and formulations can include 
any other agents that provide improved transfer, delivery, 
tolerance, and the like. These compositions and formulations 
can include, for example, powders, pastes, ointments, jellies, 
waxes, oils, lipids, lipid (cationic or anionic) containing 
vesicles (such as LipofectinTM). DNA conjugates, anhydrous 
absorption pastes, oil-in-water and water-in-oil emulsions, 
emulsions carbowax (polyethylene glycols of various 
molecular weights), semi-solid gels, and semi-solid mix 
tures containing carbowax. Any of the foregoing mixtures 
may be appropriate in treatments and therapies in accor 
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dance with the present invention, provided that the active 
ingredient in the formulation is not inactivated by the 
formulation and the formulation is physiologically compat 
ible and tolerable with the route of administration. See also 
Baldrick P. “Pharmaceutical excipient development: the 
need for preclinical guidance. Regul. Toxicol. Pharmacol. 
32(2):210-8 (2000), Charman WN“Lipids, lipophilic drugs, 
and oral drug delivery-some emerging concepts.'J Pharm 
Sci 0.89(8):967-78 (2000), Powell et al. “Compendium of 
excipients for parenteral formulations'PDA J Pharm Sci 
Technol. 52:238-311 (1998) and the citations therein for 
additional information related to formulations, excipients 
and carriers well known to pharmaceutical chemists. 
Dosage 

0089. As mentioned above, in some embodiments the 
preferable dosage can be an ultra low dose between about 1 
milligram and 3 milligrams. Preferably, the dosage can be 
about, 1 milligram, about 1.5 milligrams, about 2 milli 
grams, about 2.5 milligrams, or about 3 milligrams. It should 
be noted that in some embodiments the dosage can be about 
4 milligrams, about 5 milligrams, about 6 milligrams. In 
some embodiments, the dosage can be between about 0.5 
and 20 milligrams. 
0090 The selected dosage level can depend upon, for 
example, the route of administration, the severity of the 
condition being treated, and the condition and prior medical 
history of the patient being treated. However, it is within the 
skill of the art to start doses of the compound at levels lower 
than required to achieve the desired therapeutic effect and to 
gradually increase the dosage until the desired effect is 
achieved. It will be understood, however, that the specific 
dose level for any particular patient can depend upon a 
variety of factors including the genetic makeup, body 
weight, general health, diet, time and route of administra 
tion, combination with other drugs and the particular con 
dition being treated, and its severity. For the treatment of 
insomnia, preferably one dose is administered prior to 
bedtime. 

0.091 The selected dosage can also be determined by 
targeting a mean plasma concentration profile that has been 
associated with improvement in one or more PSG sleep 
variables including LPS, WASO, TST, SE, WTDS, or 
WTAS (FIG. 1). Examples of such plasma concentration 
profiles are shown in FIG. 2. The target plasma concentra 
tion profile may be achieved by any suitable route of 
administration including oral, buccal, Sublingual, transder 
mal, rectal, topical, transmucosal, or intestinal administra 
tion; parenteral delivery, including intramuscular, Subcuta 
neous, intravenous, intramedullary injections, as well as 
intrathecal, direct intraventricular, intraperitoneal, intrana 
sal, or intraocular injections using any Suitable formulation. 

EXAMPLES 

Example 1 

Study to Evaluate Sleep Maintenance Effects of 
Three Dose Levels of Doxepin Hydrochloride 

(HCL) Relative to Placebo in Elderly Patients with 
Primary Insomnia 

0092 A randomized, multi-center, double-blind, placebo 
controlled, four-period crossover, dose-response study was 
designed to assess the effects of doxepin (1 mg, 3 mg and 6 
mg) compared with placebo in patients aged 65 years or 
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older with primary sleep maintenance insomnia. Patients 
received a single-blind placebo for two consecutive nights 
during the PSG screening period, and double-blind study 
drug for two consecutive nights during each of the four 
treatment periods. Following each study drug administra 
tion, patients had 8 continuous hours of PSG recording in the 
sleep center. Patients were allowed to leave the sleep center 
during the day after each PSG assessment was complete. A 
5- or 12-day study drug-free interval separated each PSG 
assessment visit. The duration of study participation per 
patient was approximately 7 to 11 weeks. 
0093. Patients who qualified for study entry, based on the 
screening PSG assessments, were randomized to a treatment 
sequence using a Latin square design. A final study visit was 
performed for patients either after completion of the four 
treatment periods or upon discontinuation from the study. 
Efficacy assessments were made at each visit and safety 
assessments were performed throughout the study. 
0094. Seventy-one patients were included in the per 
protocol analysis set. The main inclusion criteria were male 
and/or female patients, aged 65 years or older, in good 
general health with at least a 3-month history of Diagnostic 
and Statistical Manual of Mental Disorders, fourth Edition 
(DSM-IV)-defined primary insomnia, reporting each of the 
following on four of seven nights prior to PSG screening: 
s6.5 hours of total sleep time (TST), 260 min of wakeful 
ness after sleep onset (WASO) and 220 min of latency to 
sleep onset (LSO). Doxepin HCl 1 mg, 3 mg and 6 mg 
capsules, and placebo capsules, were provided as a single 
dose for oral administration. 

0.095 The primary efficacy assessment was WTDS. Sec 
ondary efficacy assessments included WASO, SE, TST, LPS, 
and WTAS, All objective efficacy assessments were per 
formed on Night 1 and Night 2 of each treatment period. 
0096 Efficacy analyses used the per-protocol (PP; the 
primary analysis set) sets. The PP analysis set included all 
patients who did not have important protocol derivations 
that would likely have effected the evaluation of efficacy, 
and who provided WTDS data from each of the four 
treatment periods. The primary and secondary efficacy 
analyses were based on the PP analysis set. 
0097 Within each treatment period, the average of the 
two data points was used for analysis, if applicable. The 
primary efficacy variable, WTDS, as well as the secondary 
objective and Subjective efficacy parameters were analyzed 
using an analysis of variance (ANOVA) model with terms 
for sequence, patient within sequence, treatment and period. 
Pairwise comparisons of each active treatment versus pla 
cebo were performed using Dunnett's test. 
0098 All randomized patients who received at least one 
dose of double-blind study medication were included in the 
safety analyses, which were based on observed data. 
Efficacy Results 
Primary 
0099 WTDS exhibited a statistically significant decrease 
at the doxepin 1 mg (p=0.0001), 3 mg (p<0.0001) and 6 mg 
(p<0.0001) dose levels compared with placebo in the PP 
analysis set. The observed mean values (SD) were: placebo 
86.0 (38.15): doxepin 1 mg 70.1 (32.78): doxepin 3 mg 66.4 
(31.56) and doxepin 6 mg 60.2 (28.00). The results using the 
ITT analysis set were consistent with those from the PP 
analysis set. 
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Secondary 

0100. The secondary PSG efficacy assessments are sum 
marized in Table 1. WASO exhibited a statistically signifi 
cant decrease at the doxepin 1 mg (p<0.0001), 3 mg 
(p<0.0001), and 6 mg (p<0.0001) dose levels compared to 
placebo. SE exhibited statistically significant increases at all 
three dose levels of doxepin (1 mg, p<0.0001; 3 mg, 
p<0.0001: 6 mg, p<0.0001) compared to placebo. TST 
exhibited Statistically significant increases at all three dose 
levels of doxepin (1 mg, p<0.0001; 3 mg, p<0.0001: 6 mg, 
p<0.0001) compared to placebo. LPS was numerically 
decreased at the 3 mg and 6 mg dose levels. There were no 
significant differences at any dose level of doxepin com 
pared with placebo for NAASO. WTAS exhibited a statis 
tically significant decrease at the doxepin 3 mg (p=0.0264) 
and 6 mg (p=0.0008) dose levels and numerically reduced at 
the doxepin 1 mg dose level, all compared to placebo. 

TABLE 1. 

10 
Mar. 6, 2008 

0101 Thus, 1 mg, 3 mg and 6 mg doxepin demonstrated 
efficacy on objective and Subjective sleep maintenance 
parameters in elderly patients (65 years of age and older) 
with primary sleep maintenance insomnia, which appeared 
to be dose-related. Efficacy in delaying early morning awak 
enings (terminal insomnia) was also demonstrated for dox 
epin 1 mg, 3 mg and 6 mg as evidenced by statistically 
significant reductions in WTAS at the doxepin 3 mg and 6 
mg dose levels and numerical reductions at the doxepin 1 mg 
dose level, all compared to placebo. As demonstrated by 
Table 2, all doxepin doses were well tolerated and demon 
strated an adverse effect profile similar to placebo with no 
reports of anti-cholinergic effects or amnesia/memory 
impairment; no drug-related serious adverse events; and no 
clinically meaningful changes to vitals, physical exams, 
electrocardiogram or safety labs. No meaningful changes to 
sleep architecture were observed. There were no significant 
effects observed on next-day residual sedation. 

Secondary PSG Efficacy Assessments: Per-Protocol Analysis Set 

Doxepin Doxepin 
Placebo 1 mg 3 mg 

Parameter Mean Mean P-value Mean P-value 

Per-Protocol (N = 71) 

WASO (minutes) 99.0 8O.S &O.OOO1 72.3 &O.OOO1 
SE (percent) 74.9 78.5 &O.OOO1 81.0 &O.OOO1 
TST (minutes) 359.4 376.8 &O.OOO1 388.8 &O.OOO1 
LPS (minutes)? 27.1 28.3 O.9896 23.7 O.O964 
NAASO 12.0 12.3 O.7689 12.8 O.28O1 
WTAS (minutes) 13.0 10.4 O.SS46 5.9 O.O264 
WTDS 86.O 70.1 O.OOO1 66.4 &O.OOO1 

Doxepin 
6 mg 
Mean P-value 

65.2 &O.OOO1 
82.8 &O.OOO1 
3974 &O.OOO1 
22.4 O.1959 
12.5 O.2742 
S.O O.OOO8 
6O2 &O.OOO1 

'P-value comparing each active treatment versus placebo using Dunnett's test 
LPS data were log-transformed prior to analysis 

0102 Table 2 summarizes the adverse events as reported 
by the elderly patients. The adverse events are arranged by 
System organ class. 

TABLE 2 

Adverse Events by MedDRA System Organ Class 
Safety Analysis Set 

Placebo Doxepin HCl 1 mg 
N = 74 

Doxepin HCl 3 mg 
N = 75 

Doxepin HCl 6 mg 
N = 74 

Number of Number of Number of Number of Number of Number of Number of Number of 
System Organ Class/Preferred Term Patients Events 

Patients Reporting at Least One Adverse Event 7 (10%) 8 
NERVOUS SYSTEMDISORDERS 3 (4%) 3 
SOMNOLENCE 0 (0%) O 
HEADACHE 2 (3%) 2 
BALANCE DISORDER 1 (1%) 1 
DIZZINESS 0 (0%) O 
LETHARGY 0 (0%) O 
PSYCHIATRIC DISORDERS 2 (3%) 2 
ANXIETY 1 (1%) 1 
ABNORMALDREAMS 1 (1%) 1 
CONFUSIONAL STATE 0 (0%) O 
INFECTIONS AND INFESTATIONS 0 (0%) O 
CYSTITIS 0 (0%) O 
DENTAL CARIES 0 (0%) O 

Patients Events Patients Events Patients Events 

9 (12%) 10 6 (8%) 8 5 (7%) 6 
2 (3%) 2 2 (3%) 2 1 (1%) 1 
(1%) 1 1 (1%) 1 1 (1%) 1 

0 (0%) O 0 (0%) O 0 (0%) O 
0 (0%) O 0 (0%) O 0 (0%) O 
0 (0%) O 1 (1%) 1 0 (0%) O 
(1%) 1 0 (0%) O 0 (0%) O 
(1%) 1 1 (1%) 1 1 (1%) 1 
(1%) 1 1 (1%) 1 0 (0%) O 

0 (0%) O 0 (0%) O 0 (0%) O 
0 (0%) O 0 (0%) O 1 (1%) 1 
3 (4%) 3 0 (0%) O 1 (1%) 1 
(1%) 1 0 (0%) O 0 (0%) O 

0 (0%) O 0 (0%) O 1 (1%) 1 
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TABLE 2-continued 

Adverse Events by MedDRA System Organ Class 
Safety Analysis Set 

Placebo Doxepin HCl 1 mg Doxepin HCl 3 mg Doxepin HCl 6 mg 
N = 74. N = 75 N = 74. 

Number of Number of Number of Number of Number of Number of Number of Number of 
Patients Events Patients Events Patients Events 

(1%) 0 (0%) O 0 (0%) O 
(1%) 0 (0%) O 0 (0%) O 
(1%) 0 (0%) O 1 (1%) 1 
(1%) 0 (0%) O 0 (0%) O 

0 (0%) O 0 (0%) O 1 (1%) 1 
(1%) 1 (1%) 1 0 (0%) O 
(1%) 1 (1%) 1 0 (0%) O 
(1%) 1 (1%) 2 0 (0%) O 

0 (0%) O 1 (1%) 1 0 (0%) O 
0 (0%) O 1 (1%) 1 0 (0%) O 
(1%) 0 (0%) O 0 (0%) O 
(1%) 1 (1%) 1 0 (0%) O 

0 (0%) O 1 (1%) 1 0 (0%) O 
(1%) 0 (0%) O 0 (0%) O 

0 (0%) O 0 (0%) O 1 (1%) 2 

0 (0%) O 0 (0%) O 1 (1%) 2 
0 (0%) O 1 (1%) 1 0 (0%) O 

0 (0%) O 1 (1%) 1 0 (0%) O 

System Organ Class/Preferred Term Patients Events 

FUNGAL INFECTION 0 (0%) O 
NASOPHARYNGITIS 0 (0%) O 
INVESTIGATIONS 2 (3%) 3 
ELECTROCARDIOGRAM ST-T SEGMENT 1 (1%) 1 
ABNORMAL 
QRS AXIS ABNORMAL 1 (1%) 2 
EYE DISORDERS 0 (0%) O 
VISION BLURRED 0 (0%) O 
GENERAL DISORDERS AND ADMINISTRATION 0 (0%) O 
SITE CONDITIONS 
ASTHENIA 0 (0%) O 
FATIGUE 0 (0%) O 
NON-CARDIAC CHEST PAIN 0 (0%) O 
RESPIRATORY. THORACIC AND MEDIASTINAL 0 (0%) O 
DISORDERS 
PHARYNGOLARYNGEAL PAIN 0 (0%) O 
WHEEZING 0 (0%) O 
MUSCULOSKELETAL AND CONNECTIVE 0 (0%) O 
TISSUE DISORDERS 
SENSATION OF HEAVINESS 0 (0%) O 
SKIN AND SUBCUTANEOUSTISSUE 0 (0%) O 
DISORDERS 
SKINIRRITATION 0 (0%) O 

At each level of Summation (overall, system organ class, preferred term), patients reporting more than one adverse event per treatment are counted only 
once. Each event is assigned to the most recent treatment received prior to onset. 

0103) The patients report subjected data, which were 
consistent with the PSG data. Subjective WASO (sWASO) 
was statistically significantly decreased at all doxepin dose 
levels (1 mg, p=0.0297; 3 mg, p=0.0144; 6 mg, p=0.0074) 
compared with placebo. STST was statistically significantly 
increased at all doxepin dose levels (1 mg, p=0.0182; 3 mg, 
p=0.0005; 6 mg, p<0.0001) compared with placebo. Latency 

Parameter 

sWASO: 

D) 

D) 

to sleep onset (LSO) was statistically significantly decreased 
at the doxepin 6 mg dose level (p=0.0174), and numerically 
decreased at the 1 mg and 3 mg dose levels compared with 
placebo. Sleep quality was statistically significantly 
increased at all doxepin dose levels (1 mg, p=0.0357; 3 mg, 
p=0.0019; 6 mg, p=0.0047) compared with placebo. The 
results are summarized in Table 3. 

TABLE 3 

Subjective Sleep Data 

Placebo Doxepin 1 mg Doxepin 3 mg Doxepin 6 mg 
(n = 71) (n = 71) (n = 71) (n = 71) 

89.6 (60.7) 74.3 (55.2) 72.2 (56.4) 71.5 (574) 
O.O297 O.O144 O.OO74 

339.1 (71.6) 355.7 (63.1) 362.4 (64.3) 369.4 (65.3) 
O.O182 O.OOOS &OOOO1 

45.8 (35.9) 42.3 (32.1) 42.4 (40.1) 33.9 (24.8) 
O.996.1 O.3172 O.O174 

3.2 (1.6) 3.2 (2.1) 2.9 (1.7) 3.0 (1.4) 
O.9985 O.3224 O.408O 

0.5 (1.0) 0.8 (1.0) 0.9 (1.0) 0.8 (1.0) 
0.0357 O.OO19 O.OO47 
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Example 2 

A Phase III Randomized Double-Blind, 
Placebo-Controlled, Parallel-Group, Multicenter 

Study to Assess the Long Term Efficacy and Safety 
of Doxepin HCl in Primary Elderly Insomnia 
Patients with Sleep Maintenance Difficulties 

0104. A phase III, randomized, double-blind, placebo 
controlled, parallel-group, multicenter study was conducted 
to assess the long term efficacy and safety of two dose levels 
of doxepin HCl, 1 mg and 3 mg, in primary elderly insomnia 
patients with sleep maintenance difficulties. 
0105 Subjects were females and males, 65 years of age 
or older, with at least a 3-month history of primary insomnia 
(as defined in the Diagnostic and Statistical Manual of 
Mental Disorders. Fourth Edition, Text Revision), who 
reported experiencing at least 60 minutes of Wake After 
Sleep Onset (WASO), at least 30 minutes of Latency to 
Sleep Onset (LSO), and no more than 6.5 hours of Total 
Sleep Time (TST) on at least 4 of 7 consecutive nights prior 
to PSG Screening. 
0106 Doxepin 1 mg tablets or 3 mg tablets (lot number 
3044567) were administered as a single oral dose for 85 
consecutive nights during the 12-week Double-blind Treat 
ment Period. 

0107 Primary Efficacy Variable: The primary efficacy 
variable was WASO on Night 1. 
0108) Additional PSG Variables: Additional efficacy vari 
ables assessed on each PSG recording night during the 
Double-blind Treatment Period were WASO (Night 15, 
Night 29, Night 57, and Night 85); WTDS: TST: Sleep 
Efficiency (SE) overall, by third of the night, the last quarter 
of the night, and hour of the night; LPS; Latency to Stage 2 
Sleep: Number of Awakenings. After Sleep Onset (NAASO) 
overall and by hour: Total Wake Time (TWT) overall and by 
hour: Wake Time After Sleep (WTAS); and sleep architec 
ture (including percentage and minutes of Stage 1, 2, and 3-4 
sleep; percentage and minutes of rapid eye movement 
REM and non-REM sleep; and Latency to REM Sleep.) 
0109) Subjective Variables: Subjective efficacy variables 
were subjective TST (sTST), subjective WASO (sWASO), 
LSO, subjective NAASO (sNAASO), and sleep quality. 
These variables were assessed using a questionnaire com 
pleted in the morning following each PSG recording night. 
Drowsiness, ability to function, and total nap time during the 
day were assessed using an evening questionnaire completed 
prior to PSG recording at Nights -6, -5, 1, 15, 29. 57, and 85. 
Other secondary subjective efficacy variables included the 
2-item Clinical Global Impressions (CGI) scale for severity 
of illness and therapeutic effect completed by a clinician; the 
5-item CGI scale pertaining to therapeutic effect completed 
by the subject; the Insomnia Severity Index (ISI) completed 
by the subject, and a subjective assessment of sTST, LSO, 
and sleep quality collected through the IVRS. 
0110. Of the 240 randomized subjects, 214 (89%) com 
pleted the study. Early termination rates and baseline char 
acteristics were comparable across treatment groups. Sub 
jects were female (65%) and male (35%). The mean age was 
71.4 years. Subjects were White (80%), Black/African 
American (9%). Hispanic (9%), Asian (1%), and Other 
(1%). 
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Efficacy Results: 
Primary Efficacy Variable (WASO on Night 1) Using the 
ITT Analysis Set 

0111. The WASO results are shown in Table 4. Mean 
WASO on Night 1 was statistically significantly decreased 
following administration of doxepin 1 mg and 3 mg com 
pared with placebo. The least-squares (LS) mean WASO 
was shorter for the doxepin 1 mg and 3 mg groups by 17.8 
minutes and 33.8 minutes, respectively, compared with the 
placebo group. Additionally, in the doxepin 3 mg group the 
LS mean WASO was statistically significantly decreased 
compared with placebo at each assessment through 85 nights 
of treatment. Improvement in WASO on Night 1 was inde 
pendent of sex. 

TABLE 4 

WASO at Baseline, Night 1 and Night 85. ITT Analysis Set 

Placebo Doxepin 1 mg Doxepin 3 mg 
WASO (minutes) (N = 81) (N = 77) (N = 82) 

Baseline (mean of 119.5 120.1 117.9 
Nights -6 and -5) (37.67) (34.97) (28.15) 
Night 1 (Primary n = 81 n = 77 n = 82 
Efficacy Variable) 
Mean (SD) 108.9 91.8 74.5 

(46.01) (47.09) (37.88) 
Diff. of LS Mean (Std. -17.8 -33.8 
Err.) (6.32) (6.23) 
p-value p = 0.0053 p < 0.0001 
Night 85 n = 70 n = 69 n = 74 
Mean (SD) 109.2 97.0 75.7 

(50.83) (44.18) (37.55) 
Diff. of LS Mean (Std. -14.6 -33.2 
Err.) (6.80) (6.70) 
p-value p = 0.0330 p < 0.0001 

SD = standard deviation. 
p-value comparing each active treatment versus placebo from ANCOVA 
model that included main effects for treatment and center with the baseline 
value as a covariate, using a linear contrast. 

Additional Objective Variables 
0.112. There were statistically significant improvements 
at multiple timepoints on multiple PSG measures of sleep 
maintenance (including TST, SE overall, WTDS, and TWT 
overall) and PSG measures of prevention of early morning 
awakenings (including WTAS. These results are Summa 
rized in Table 5. 

TABLE 5 

Additional Key Objective PSG Efficacy Variables on Night 1 
and Night 85. ITT Analysis Set 

Placebo 
(N = 81) 

PSG 
Variable 

Doxepin 1 mg 
(N = 77) 

Doxepin 3 mg 
(N = 82) 

TST (minutes) 

Baseline 320.6 (40.25) 322.4 (39.93) 326.9 (33.16) 
Night 1 339.7 (54.35) 359.1 (53.05) 382.9 (44.23) 

p = 0.0119 p < 0.0001 
Night 85 343.7 (57.72) 360.5 (47.17) 373.7 (42.24) 

p = 0.0257 p = 0.0007 
SE Overall (%) 

Baseline 66.8 (8.39) 67.2 (8.32) 68.1 (6.91) 
Night 1 70.8 (11.32) 74.8 (11.05) 79.8 (9.21) 

p = 0.0119 p < 0.0001 
Night 85 71.6 (12.03) 75.1 (9.83) 77.9 (8.80) 

p = 0.0257 p = 0.0007 
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TABLE 5-continued 

Additional Key Objective PSG Efficacy Variables on Night 1 
and Night 85. ITT Analysis Set 

PSG Placebo Doxepin 1 mg Doxepin 3 mg 
Variable (N = 81) (N = 77) (N = 82) 

WTAS (minutes) 

Baseline 10.1 (1499) 9.7 (16.31) 9.8 (15.27) 
Night 1 10.7 (22.63) 8.9 (18.84) 4.7 (14.61) 

p = 0.6405 p = 0.0556 
Night 85 12.2 (21.73) 10.8 (21.78) 5.4 (13.20) 

p = 0.6514 p = 0.0284 
LPS (minutes) 

Baseline 49.0 (27.34) 45.4 (25.25) 41.9 (22.65) 
Night 1 39.6 (29.28) 38.8 (29.58) 28.6 (20.53) 

p = 0.5733 p = 0.1079 
Night 85 34.9 (32.96) 29.0 (26.45) 37.5 (32.74) 

p = 0.6493 p = 0.0286 

Data presented are mean (SD). 
p-value comparing each active treatment versus placebo was determined 
from an ANCOVA model that included main effects for treatment and cen 
ter with the baseline value as a covariate, using a linear contrast. 'Analysis performed on log-transformed data. 

Clinical Global Impressions (CGI) 

0113. The Clinical Global Impressions (CGI) consist of 
two questions addressed to the clinician relating to the 
severity of illness and therapeutic effect of the study drug 
and five questions addressed to the patient relating to the 
therapeutic effect of the drug. 

0114 CGI Clinician-rated: There were statistically sig 
nificant improvements in mean CGI severity of illness and 
therapeutic effect scores at Night 85 in both doxepin treat 
ment groups compared with placebo. Notably, the mean CGI 
severity of illness score decreased by one global category (a 
mean change from moderate severity at baseline to mild 
severity at Night 85) in both doxepin groups. Similarly, the 
mean CGI therapeutic effect score was improved by one 
global category in both doxepin groups. These improve 
ments were not observed in the placebo group for either 
aSSeSSment. 

0115 CGI Subject-rated: There were statistically signifi 
cant improvements in CGI therapeutic effect scores com 
pared with placebo in each doxepin group at each visit for 
one or more parameters. After 85 nights of treatment, there 
were statistically significant improvements for both doxepin 
groups compared with placebo on all five parameters of the 
subject-rated CGI scale of therapeutic effect. 

0116. Doxepin (1 mg and 3 mg) administered 30 minutes 
before each subjects bedtime for up to 85 consecutive 
nights was safe and well-tolerated. Safety profiles were 
comparable across the three treatment groups. There were no 
reported deaths during the study or within 30 days following 
administration of the last dose of study medication. 
0117 There were no clinically relevant effects on sleep 
architecture. Sleep stages generally were preserved. 

0118. There was no apparent evidence of next-day 
drowsiness based on mean scores from the DSST, SCT, and 
VAS for sleepiness, or impairment of daytime functioning or 
daytime drowsiness based on the evening questionnaire. 
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0119) Approximately 40% of subjects in the doxepin 1 
mg group and 38% of Subjects in the doxepin 3 mg group 
reported a TEAE, compared with 52% of subjects in the 
placebo group. Table 6 summarizes all TEAEs experienced 
by greater than or equal to 2% of all Subjects. 
0.120. Overall, both the 1 mg and 3 mg doses demon 
strated improvement compared to placebo. Both doxepin 
dose levels were safe and well-tolerated with no apparent 
dose-related effects on safety. These data support the use of 
doxepin 1 mg and 3 mg in elderly Subjects with chronic 
insomnia. 

TABLE 6 

TEAEs Experienced by Greater than or Equal to 2 Percent 
of Subiects in any Treatment Group: Safety Analysis Set 

Doxepin 
MedDRA System Organ Class Placebo Doxepin 1 mg 3 mg 
Preferred Term (N = 81) (N = 77) (N = 82) 

Subject with any TEAE 42 (52%) 31 (40%) 31 (38%) 
infections and Infestations 11 (14%) 12 (16%) 11 (13%) 
Gastroenteritis 0 (0%) 0 (0%) 3 (4%) 
Nasopharyngitis 1 (1%) 1 (1%) 2 (2%) 
Bronchitis 2 (2%) 1 (1%) 1 (1%) 
Upper respiratory tract infection 1 (1%) 2 (3%) 1 (1%) 
Sinusitis 1 (1%) 3 (4%) 0 (0%) 
Urinary tract infection 2 (2%) 2 (3%) 0 (0%) 
Nervous System Disorders 16 (20%) 6 (8%) 9 (11%) 
Headache 11 (14%) 2 (3%) 5 (6%) 
Dizziness 2 (2%) 0 (0%) 2 (2%) 
Somnolence 4 (5%) 4 (5%) 2 (2%) 
Gastrointestinal Disorders 10 (12%) 4 (5%) 5 (6%) 
Dry mouth 2 (2%) 1 (1%) 2 (2%) 
Stomach discomfort 0 (0%) 0 (0%) 2 (2%) 
Diarrhoea 2 (2%) 2 (3%) 0 (0%) 
Nausea 2 (2%) 0 (0%) 0 (0%) 
Vascular Disorders 0 (0%) 2 (3%) 5 (6%) 
Hypertension 0 (0%) 1 (1%) 3 (4%) 
njury, Poisoning and Procedural 5 (6%) 1 (1%) 4 (5%) 
Complications 
Fall 0 (0%) 0 (0%) 2 (2%) 
oint sprain 1 (1%) 0 (0%) 2 (2%) 
Respiratory, Thoracic and 5 (6%) 2 (3%) 4 (5%) 
Mediastinal Disorders 
Pharyngolaryngeal pain 2 (2%) 0 (0%) 0 (0%) 
Psychiatric Disorders' 1 (1%) 1 (1%) 2 (2%) 
Musculoskeletal and Connective 3 (4%) 1 (1%) 2 (2%) 
Tissue Disorders 
Back pain 1 (1%) 0 (0%) 2 (2%) 

"Psychiatric Disorders SOC included because of its relevance to sleep dis 
orders. No individual preferred terms within this SOC were reported by 
22 subjects in any treatment group. 

Example 3 
Study to Evaluate Sleep Maintenance Effects of 
Three Dose Levels of Doxepin Hydrochloride 

(HCL) Relative to Placebo in Adult Patients (Ages 
18-64) with Primary Insomnia 

0121 Arandomized, multi-center, double-blind, placebo 
controlled, four-period crossover, dose-response study was 
designed to assess the effects of doxepin (1 mg, 3 mg and 6 
mg) compared with placebo in patients with primary sleep 
maintenance insomnia. 

0122) Patients received a single-blind placebo for two 
consecutive nights during the PSG Screening period, and 
double-blind study drug for two consecutive nights during 
each of the four treatment periods. Following each study 
drug administration, patients had 8 continuous hours of PSG 
recording in the sleep center. Patients were allowed to leave 
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the sleep center during the day after each PSG assessment 
was complete. A 5- or 12-day study drug-free interval 
separated each PSG assessment visit. 
0123 Patients who qualified for study entry, based on the 
screening PSG assessments, were randomized to a treatment 
sequence using a Latin square design. A final study visit was 
performed for patients either after completion of the four 
treatment periods or upon discontinuation from the study. 
Efficacy assessments were made at each visit and safety 
assessments were performed throughout the study. 
0124 Sixty-one patients were included in the per-proto 
col analysis set. The main inclusion criteria were male 
and/or female patients, aged 18 to 64 years, in good general 
health with at least a 3-month history of DSM-IV-defined 
primary insomnia, reporting each of the following on four of 
seven nights prior to PSG screening: s 6.5 hours of total 
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cant decrease at the doxepin 1 mg (p=0.0130), 3 mg 
(p<0.0001), and 6 mg (p<0.0001) dose levels compared to 
placebo. SE exhibited statistically significant increases at all 
three dose levels of doxepin (1 mg, p=0.0004; 3 mg, 
p<0.0001: 6 mg, p<0.0001) compared to placebo. TST 
exhibited Statistically significant increases at all three dose 
levels of doxepin (1 mg, p=0.0004; 3 mg, p<0.0001: 6 mg, 
p<0.0001) compared to placebo. Although there were no 
significant differences between doxepin and placebo at ant 
dose level for LPS. LPS was numerically decreased, most 
notably at the 6 mg dose level. There were no significant 
differences at any dose level of doxepin compared with 
placebo for NAASO. WTAS exhibited a statistically signifi 
cant decrease at the doxepin 6 mg dose level (p=0.01.05) 
compared to placebo. 

TABLE 7 

Secondary PSG Efficacy Assessments: Per-Protocol Analysis Set 

Doxepin Doxepin Doxepin 
Placebo 1 mg 3 mg 6 mg 

Parameter Mean Mean P-valuell Mean P-valuell Mean P-valuell 

Per-Protocol (N = 61) 

WASO (minutes) 62.1 47.3 O.O130 38.6 &O.OOO1 38.8 &O.OOO1 
SE (percent) 807 84.7 OOOO4 86.5 &OOOO1 86.9 &OOOO1 

TST (minutes) 387.5 4O6.5 OOOO4 415.2 &OOOO1 417.2 &OOOO1 

LPS (minutes)? 34.3 30.1 O.1836 30.8 O.2783 27.9 O.O681 
STST (minutes) 363.8 364.2 379.7 O.O470 383.0 O.O116 
sWASO 55.3 56.1 50.5 42.1 O.0109 

(minutes) 
LSO (minutes) SO.9 46.9 46.1 44.1 
WTAS (minutes) 102 4.1 O.1421 5.2 O.O697 2.5 O.O1OS 

'P-value comparing each active treatment versus placebo using Dunnett's test 
*LPS data were log-transformed prior to analysis 

sleep time (TST), 260 min of WASO and 220 min of LSO. 
Doxepin HCl 1 mg, 3 mg and 6 mg capsules, and placebo 
capsules, were provided as a single dose for oral adminis 
tration. 

0125 The primary and secondary efficacy assessments 
were as described above in Example 1. All objective efficacy 
assessments were performed on Night 1 and Night 2. 
Efficacy Results 
Primary 
0126 WTDS exhibited a statistically significant decrease 
at the doxepin 3 mg (p<0.0001) and 6 mg (p=0.0002) dose 
levels compared with placebo. WTDS was numerically, but 
not significantly decreased at the doxepin 1 mg dose level. 
The observed mean values (SD) were: placebo 51.9 
(42.25): doxepin 1 mg 43.2 (28.21); doxepin 3 mg 33.4 
(21.87) and doxepin 6 mg 35.3 (25.17). 
Secondary 

0127. The secondary PSG efficacy assessments are sum 
marized in Table 7. WASO exhibited a statistically signifi 

0128. Thus, doxepin at 1 mg, 3 mg and 6 mg demon 
strated efficacy on sleep maintenance parameters in adult 
patients with primary sleep maintenance insomnia. This 
effect appeared to be greater in the doxepin 3 mg and 6 mg 
dose groups, with both dose groups having comparable sleep 
maintenance efficacy. Doxepin 1 mg, 3 mg and 6 mg also 
demonstrated efficacy in delaying early morning awaken 
ings (terminal insomnia) as evidenced by significant reduc 
tions in WTAS at the doxepin 6 mg dose level and numerical 
reductions at the doxepin 1 mg and 3 mg dose levels, all 
compared to placebo. The doxepin 6 mg dose also demon 
strated a numerical improvement on objective sleep onset 
and a significant improvement on Subjective sleep onset. In 
general, the pattern of the Subjective efficacy was consistent 
with the PSG results. 

0129. All doxepin doses were well tolerated and demon 
strated an adverse effect profile similar to placebo (See Table 
8). There were no significant effects on clinically meaningful 
alterations observed on next-day residual sedation and sleep 
architecture. 
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TABLE 8 

Adverse Events by MedDRA System Organ Class 
Safety Analysis Set 

Placebo Doxepin HCl 1 mg Doxepin HCl 3 mg Doxepin HCl 6 mg 
N = 66 N = 66 N = 67 

Number of Number of Number of Number of Number of Number of Number of Number of 
Patients Events Patients Events Patients Events 

9 (14%) 13 5 (8%) 6 8 (12%) 12 
4 (6%) 5 2 (3%) 2 4 (6%) 5 
3 (5%) 3 0 (0%) O 1 (1%) 1 
1 (2%) 1 1 (2%) 1 3 (4%) 3 
1 (2%) 1 1 (2%) 1 1 (1%) 1 
1 (2%) 1 1 (2%) 2 0 (0%) O 
0 (0%) O 1 (2%) 2 0 (0%) O 
1 (2%) 1 0 (0%) O 0 (0%) O 
0 (0%) O 0 (0%) O 0 (0%) O 
0 (0%) O 0 (0%) O 0 (0%) O 
2 (3%) 2 1 (2%) 1 0 (0%) O 

(2%) 1 (2%) 1 0 (0%) O 
(2%) 0 (0%) O 0 (0%) O 

0 (0%) O 0 (0%) O 2 (3%) 2 
0 (0%) O 0 (0%) O 1 (1%) 1 
0 (0%) O 0 (0%) O 1 (1%) 1 
(2%) 0 (0%) O 1 (1%) 1 

0 (0%) O 0 (0%) O 1 (1%) 1 
(2%) 0 (0%) O 0 (0%) O 

0 (0%) O 0 (0%) O 2 (3%) 2 
0 (0%) O 0 (0%) O 1 (1%) 1 
0 (0%) O 0 (0%) O 1 (1%) 1 
(2%) 0 (0%) O 1 (1%) 1 

(2%) 0 (0%) O 0 (0%) O 
0 (0%) O 0 (0%) O 1 (1%) 1 
(2%) 1 (2%) 1 0 (0%) O 

(2%) 1 (2%) 1 0 (0%) O 
(2%) 0 (0%) O 0 (0%) O 
(2%) 0 (0%) O 0 (0%) O 
(2%) 0 (0%) O 0 (0%) O 

(2%) 0 (0%) O 0 (0%) O 
0 (0%) O 0 (0%) O 1 (1%) 1 
0 (0%) O 0 (0%) O 1 (1%) 1 
0 (0%) O 0 (0%) O 0 (0%) O 
0 (0%) O 0 (0%) O 0 (0%) O 
0 (0%) O 0 (0%) O 0 (0%) O 

System Organ Class/Preferred Term Patients Events 

Patients Reporting at Least One Adverse Event 6 (9%) 7 
NERVOUS SYSTEMDISORDERS 3 (5%) 3 
HEADACHE 3 (5%) 3 
SOMNOLENCE 0 (0%) O 
DIZZINESS 0 (0%) O 
NFECTIONS AND INFESTATIONS 2 (3%) 2 
FOLLICULITIS 0 (0%) O 
GASTROENTERITIS 0 (0%) O 
TOOTH INFECTION 1 (2%) 1 
URINARY TRACT INFECTION 1 (2%) 1 
MUSCULOSKELETAL AND CONNECTIVE 0 (0%) O 
TISSUE DISORDERS 
MYALGLA 0 (0%) O 
BACKPAIN 0 (0%) O 
CARDIAC DISORDERS 0 (0%) O 
PALPITATIONS 0 (0%) O 
VENTRICULAR EXTRASYSTOLES 0 (0%) O 
EYE DISORDERS 0 (0%) O 
EYE REDNESS 0 (0%) O 
VISION BLURRED 0 (0%) O 
PSYCHIATRIC DISORDERS 0 (0%) O 
ABNORMALDREAMS 0 (0%) O 
ANXIETY 0 (0%) O 
RESPIRATORY. THORACIC AND MEDLASTINAL 0 (0%) O 
DISORDERS 
NASAL CONGESTION 0 (0%) O 
PHARYNGOLARYNGEAL PAIN 0 (0%) O 
SKIN AND SUBCUTANEOUSTISSUE 0 (0%) O 
DISORDERS 
DERMATITIS 0 (0%) O 
GASTROINTESTINAL DISORDERS 0 (0%) O 
STOMACHDISCOMFORT 0 (0%) O 
GENERAL DISORDERS AND ADMINISTRATION 0 (0%) O 
SITE CONDITIONS 
GAIT ABNORMAL 0 (0%) O 
IMMUNE SYSTEMDISORDERS 0 (0%) O 
HYPERSENSITIVITY 0 (0%) O 
INVESTIGATIONS 1 (2%) 2 
BLOOD PRESSURE INCREASED 1 (2%) 1 
CARDIAC MURMUR 1 (2%) 1 

1. At each level of Summation (overall, System organ class, preferred term), patients reporting more than one adverse event per treatment are counted 
only once. Each event is assigned to the most recent treatment received prior to onset. 

Comparison of Results in Elderly vs. Non-Elderly (Ages 
18-64) Patients 

0130. The primary efficacy result, WTDS, was surpris 
ingly significantly decreased in elderly patients who were 
given 1 milligram of doxepin. In contrast, there was no 
significant effect of 1 mg doxepin in non-elderly adults. 
Doxepin at 3 milligrams and 6 milligrams exhibited signifi 
cant reductions in WTDS in both patient populations. 

0131. In addition to the primary efficacy results, two 
secondary efficacy results were also affected at lower dox 
epin dosages in elderly versus non-elderly patients: LPS and 
WTAS. LPS exhibited significant decreases in elderly 
patients at both 3 milligrams and 6 milligrams doxepin, 
while no effect of doxepin on LPS was observed in non 
elderly patients at these dosages. In addition, WTAS exhib 
ited significant decreases in elderly patients at both 3 mil 

ligrams and 6 milligrams doxepin, while a significant 
decrease in WTAS in non-elderly patients was only observed 
with 6 milligrams doxepin. 
0.132. There were statistically significant improvements 
in mean CGI (Clinician-rated) severity of illness and thera 
peutic effect scores at Night 85 in both doxepin treatment 
groups compared with placebo. There were statistically 
significant improvements in CGI (Subject-rated) therapeutic 
effect scores compared with placebo in each doxepin group 
at each visit for one or more parameters. No such effects 
were observed in the non-elderly adults at any dose. 
We claim: 

1. A method for treating insomnia in an elderly patient, 
comprising: 

administering to a patient over the age of 65 an initial 
daily dosage of 1 mg doxepin, a pharmaceutically 
acceptable salt or a prodrug thereof; 
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evaluating whether a desired improvement in sleep is 
achieved by the patient at the initial dosage; and 

if the desired improvement in sleep is not achieved, 
increasing the dosage of doxepin, the salt or the pro 
drug thereof incrementally until the desired dosage is 
achieved or until a maximum desired dosage is 
reached. 

2. The method of claim 1, wherein the maximum desired 
dosage is selected from the group consisting of 1.5, 2, 2.5, 
and 3 milligrams. 

3. A method for treating insomnia in an elderly individual 
at risk for amnesia or memory impairment resulting from 
sleep medication, comprising: 

identifying an individual over the age of 65 that is at risk 
of or Suffering from amnesia or memory impairment 
resulting from a sleep medication; 

administering to the individual an initial daily dosage of 
1 milligram doxepin, a pharmaceutically acceptable 
salt or a prodrug thereof. 

evaluating whether a desired improvement in sleep or in 
avoidance of amnesia or memory impairment is 
achieved by the individual at the initial dosage; and 

if the desired improvement in sleep or in avoidance of 
amnesia or memory impairment is not achieved, 
increasing the dosage of doxepin, the salt, or the 
prodrug incrementally until the desired dosage is 
achieved or until a maximum desired dosage is 
reached. 

4. The method of claim 4, wherein the maximum desired 
dosage is selected from the group consisting of 1.5, 2, 2.5, 
and 3 milligrams. 

5. A method of decreasing wake time during sleep 
(WTDS) in a patient over the age of 65, comprising: 

administering to the patient an initial daily dosage of 1 mg 
doxepin, a pharmaceutically acceptable salt or a pro 
drug thereof. 

evaluating whether a desired improvement in WTDS is 
achieved by the individual at the initial dosage; and 

if the desired improvement is not achieved, increasing the 
dosage of doxepin, the salt, or the prodrug incremen 
tally until the desired dosage is achieved or until a 
maximum desired dosage is reached. 

6. The method of claim 5, wherein the maximum desired 
dosage is selected from the group consisting of 1.5, 2, 2.5, 
and 3 milligrams. 

7. A method of decreasing latency to persistent sleep 
(LPS) in a patient over the age of 65, comprising adminis 
tering to the patient an initial daily dosage of 3 mg doxepin, 
a pharmaceutically acceptable salt or a prodrug thereof. 

8. A method for treating insomnia, comprising: 
identifying a patient over the age of 65 who is susceptible 

to one or more of the following side effects caused by 
sleep medication: nervous system side effects; psychi 
atric side effects; respiratory side effects; skin side 
effects; musculoskeletal side effects; and connective 
tissue side effects; and 

administering doxepin to the patient in a dosage of 1 mg 
to 6 mg. 
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9. The method of claim 8, wherein the identifying step 
comprises: 

identifying a patient who is susceptible to central nervous 
system side effects caused by sleep medication. 

10. The method of claim 9, wherein the central nervous 
system side effect is at least one of Somnolence, headache, 
dizziness, lethargy, and balance disorder. 

11. The method of claim 9, wherein the identifying step 
comprises: 

identifying a patient who is susceptible to psychiatric side 
effects caused by sleep medication. 

12. The method of claim 11, wherein the psychiatric side 
effect is at least one of anxiety, confusion, and abnormal 
dreams. 

13. A method for treating insomnia in an elderly patient, 
comprising: 

administering to a patient over the age of 65 an initial 
daily dosage of 0.5 mg doxepin, a pharmaceutically 
acceptable salt or a prodrug thereof; 

evaluating whether a desired improvement in sleep is 
achieved by the patient at the initial dosage; and 

if the desired improvement in sleep is not achieved, 
increasing the dosage of doxepin, the salt or the pro 
drug thereof incrementally until the desired dosage is 
achieved or until a maximum desired dosage is 
reached. 

14. A method for treating insomnia in an elderly indi 
vidual at risk for amnesia or memory impairment resulting 
from sleep medication, comprising: 

identifying an individual over the age of 65 that is at risk 
of or Suffering from amnesia or memory impairment 
resulting from a sleep medication; 

administering to the individual an initial daily dosage of 
0.5 milligram doxepin, a pharmaceutically acceptable 
salt or a prodrug thereof. 

evaluating whether a desired improvement in sleep or in 
avoidance of amnesia or memory impairment is 
achieved by the individual at the initial dosage; and 

if the desired improvement in sleep or in avoidance of 
amnesia or memory impairment is not achieved, 
increasing the dosage of doxepin, the salt, or the 
prodrug incrementally until the desired dosage is 
achieved or until a maximum desired dosage is 
reached. 

15. A method of decreasing wake time during sleep 
(WTDS) in a patient over the age of 65, comprising: 

administering to the patient an initial daily dosage of 0.5 
mg doxepin, a pharmaceutically acceptable salt or a 
prodrug thereof. 

evaluating whether a desired improvement in WTDS is 
achieved by the individual at the initial dosage; and 

if the desired improvement is not achieved, increasing the 
dosage of doxepin, the salt, or the prodrug incremen 
tally until the desired dosage is achieved or until a 
maximum desired dosage is reached. 

16. The method of any of claim 15, wherein the maximum 
desired dosage is selected from the group consisting of 1.5. 
2, 2.5, and 3 milligrams. 
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17. A method of decreasing latency to persistent sleep 
(LPS) in a patient over the age of 65, comprising adminis 
tering to the patient an initial daily dosage of 0.5 mg 
doxepin, a pharmaceutically acceptable salt or a prodrug 
thereof. 

18. A method for treating insomnia, comprising: 
identifying a patient over the age of 65 who is susceptible 

to one or more of the following side effects caused by 
sleep medication: nervous system side effects; psychi 
atric side effects; respiratory side effects; skin side 
effects; musculoskeletal side effects; and connective 
tissue side effects; and 

administering doxepin to the patient in a dosage of 0.5 mg 
to 10 mg. 

19. A method of decreasing WASO in a patient over the 
age of 65, comprising: 

administering to the patient an initial daily dosage of 1 mg 
doxepin, a pharmaceutically acceptable salt or a pro 
drug thereof. 

evaluating whether a desired improvement in WASO is 
achieved by the individual at the initial dosage; and 

if the desired improvement is not achieved, increasing the 
dosage of doxepin, the salt, or the prodrug incremen 
tally until the desired dosage is achieved or until a 
maximum desired dosage is reached. 

20. A method of decreasing WASO in a patient over the 
age of 65, comprising: 

identifying a patient over the age of 65 in need of a 
decrease in WASO; and 

administering to the patient between 0.5 mg and 6 mg 
doxepin, a pharmaceutically acceptable salt or a pro 
drug thereof. 

21. A method of decreasing WTDS in a patient over the 
age of 65, comprising: 

identifying a patient over the age of 65 in need of a 
decrease in WTDS; and 

administering to the patient between 0.5 mg and 6 mg 
doxepin, a pharmaceutically acceptable salt or a pro 
drug thereof. 

22. A method of reducing awakenings by reducing WTAS 
in a patient over the age of 65, comprising: 

administering to the patient an initial daily dosage of 1 mg 
doxepin, a pharmaceutically acceptable salt or a pro 
drug thereof. 

evaluating whether a desired improvement in awakenings 
is achieved by the individual at the initial dosage; and 

if the desired improvement is not achieved, increasing the 
dosage of doxepin, the salt, or the prodrug incremen 
tally until the desired dosage is achieved or until a 
maximum desired dosage is reached. 

23. A method of reducing awakenings in a patient over the 
age of 65, comprising: 

identifying a patient over the age of 65 in need of a 
reduced awakenings associated with WTAS; and 
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administering to the patient between 0.5 mg and 6 mg 
doxepin, a pharmaceutically acceptable salt or a pro 
drug thereof. 

24. A method of increasing total sleep time (TST) in a 
patient over the age of 65, comprising: 

administering to the patient an initial daily dosage of 1 mg 
doxepin, a pharmaceutically acceptable salt or a pro 
drug thereof. 

evaluating whether a desired improvement in TST is 
achieved by the individual at the initial dosage; and 

if the desired improvement is not achieved, increasing the 
dosage of doxepin, the salt, or the prodrug incremen 
tally until the desired dosage is achieved or until a 
maximum desired dosage is reached. 

25. A method of increasing total sleep time in a patient 
over the age of 65, comprising: 

identifying a patient over the age of 65 in need of a 
increased total sleep time; and 

administering to the patient between 1 mg and 6 mg 
doxepin, a pharmaceutically acceptable salt or a pro 
drug thereof. 

26. A method for decreasing fragmented sleep in a patient 
over the age of 65, comprising: 

identifying a patient over the age of 65 Suffering from 
fragmented sleep; and 

administering to the patient doxepin, a pharmaceutically 
acceptable salt or prodrug thereof in a dosage between 
about 0.5 mg and 6 mg. 

27. A method of lessening the severity of a sleep illness 
in a patient over the age of 65, comprising: 

administering to the patient an initial daily dosage of 1 mg 
doxepin, a pharmaceutically acceptable salt or a pro 
drug thereof. 

evaluating whether a desired improvement in sleep illness 
severity is achieved by the individual at the initial 
dosage; and 

if the desired improvement is not achieved, increasing the 
dosage of doxepin, the salt, or the prodrug incremen 
tally until the desired dosage is achieved or until a 
maximum desired dosage is reached. 

28. A method of providing improved therapeutic effect in 
a patient over the age of 65, comprising: 

administering to the patient an initial daily dosage of 1 mg 
doxepin, a pharmaceutically acceptable salt or a pro 
drug thereof. 

evaluating whether a desired improvement in sleep thera 
peutic effect is achieved by the individual at the initial 
dosage; and 

if the desired improvement is not achieved, increasing the 
dosage of doxepin, the salt, or the prodrug incremen 
tally until the desired dosage is achieved or until a 
maximum desired dosage is reached. 
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