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(57) ABSTRACT

New methods for diagnosis of human dormancy syndrome
are provided. Human dormancy syndrome is characterized
by elevated serum ratio of r'T3/fT3 compared to a population
of normal subjects from which subjects suffering from
fibromyalgia, chronic fatigue, obesity, dementias including
Alzheimer’s Disease and related dormancy conditions are
excluded, and the presence of one or more findings related
to reduced activity including torpor, chronic fatigue, insulin
resistance, dementias, obesity and the like. Treatment of
human dormancy syndrome is directed toward increasing
T3 levels or decreasing rT3 levels, or both, using pharma-
ceutical and/or behavioral methods. Other conditions that
are associated with HDS can also be treated using T3
therapy, with or without specific psychological, behavioral
or pharmaceutical therapies.
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Relationships between FM, PTSD and HDS

Clinical Finding FM PTSD HDS
Slow wave sleep impaired yes ' yes yes
Irritable Bowel Synhdrome (IBS) yes yes yes, low VIP
HPA dysregulation yes yes yes
High CRH yes yes yes
sympathetic hyperactivity yes : yes yes
CSF substance P increased increased  yes
pain perception increased increased

serotonin low low yes
prolactin increased increased  increased
growth hormone response blunted blunted yes
oxytocin levels low low yes
nitric oxide metab abnormal yes yes yes
cerebral blood flow centralized centralized yes
cognitive function impaired - impaired yes
orthostatic hypotension yes yes

fatigue ' yes yes yes
exercise intolerance yes yes yes
mitochondnal impairment yes yes yes
hypervigilance yes yes yes
compulsivity yes yes
detachment/dissociation yes yes
depression/anxiety increased increased

significant emotional trauma yes yes N/A
impaired NK cell activity yes yes yes

FIGURE 1
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Correlations of FM and Hypothyroidism
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FIGURE 2

Hypothyroidism
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Effects of Dormancy on Physiological Systems

Physiological Variable Dormancy Fibromyalgia
T3 high high
T3 low low
Serotonin low low
Melatonin | low low
Oxytocin low : low
Prolactin high high
Substance P high high
HPA axis activity high high
Muscle weakness yes yes
Exercise intolerance yes ' yes
Memory impairment yes yes
low oxygen consumption | yes yes
Female:male Predominance | yes yes

FIGURE 3
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DIAGNOSIS AND TREATMENT OF HUMAN
DORMANCY SYNDROME

RELATED APPLICATIONS

[0001] This application claims priority under 35 U.S.C.
§119 to U.S. Provisional Patent Application Serial No:
60/382,913, filed May 23, 2002, and U S. Provisional Patent
Application Serial No: 60/383,271 filed May 24, 2002, each
application herein incorporated fully by reference.

FIELD OF THE INVENTION

[0002] This invention relates to methods for diagnosing
and treating human dormancy syndrome, a constellation of
conditions heretofore unrelated to each other, including
fibromyalgia, autoimmune diseases, coronary artery disease,
breast cancer, prostate cancer and Alzheimer’s disease.

BACKGROUND

[0003] Fibromyalgia is known as a diffuse periarticular
musculoskeletal pain syndrome, primarily affecting femalse
(90%) and is associated with insomnia, cognitive impair-
ment, fatigue and depression. Fibromyalgia is also known to
be associated with elevated levels of substance P (SP) in the
cerebrospinal fluid (CSF), decreased levels of serotonin
(5-HT) and a hyperactive hypothalamic-pituitary-adrenal
(HPA) axis. The pathophysiological mechanisms underlying
fibromyalgia are unknown, and the condition is considered
uncurable. Exercise, cognitive behavioral therapy and anti-
depressant medication have been shown to diminish the
severity of symptoms in some patients, but most patients
remain in an unremitting state of illness. Standard laboratory
tests are normal for most patients having fibromyalgia, and
there is no evidence for autoimmune disease. Interestingly,
there is an association of fibromyalgia with a significantly
higher incidence of childhood and adult physical and emo-
tional abuse and/or trauma. However, these findings have
not been reconciled until the discovery of this invention.

[0004] The hormone triiodithyronine (T3) is a product of
the thyroid gland. T3 is synthesized in the thyroid gland and
is released as thyroxine (T4). T4 is released from the thyroid
gland in response to, among other things, a pituitary hor-
mone, thyroid hormone releasing factor.

[0005] The hormone  L-3,3',5,5,-tetraiodothyronine
(L-thyronine or T4) is a product of the thyroid gland. T4 is
an inactive hormone when it is released into the blood
stream by the thyroid gland. As T4 circulates throughout the
body, it is absorbed by cells. OnceT4 is within a cell it is
converted by one of three enzymes (delodinases) into either
the active hormone [.-3,3'5 -triiodothyronine (T3), the inac-
tive T3 competitive product L-3,3'5'-triiodothyronine
referred to as reverse T3 (rT3) or the deactivated L.-3,3'-
diiodothyronine (T2). Type I deiodinase (D1) is responsible
for plasma production of T3 and T3 by deiodination of the
outer ring 5' position iodine to form T3 or deiodination of the
inner ring 5 position iodine to form rT3. Type II deiodinase
(D2) is responsible for intracellular deiodination and it’s
activity is limited to outer ring 5' position deiodination to
form T3 from T4. Type III deiodinase (D3) activity is limited
to inner ring deiodination of T3 to the inactive T2 product.
Types I and I1I deiodinases play a role in the inactivation of
thyroid hormones through inner ring (5) deiodination of T4
to rT3 and T3 to T2. Type I and II 5' deiodinase affects the
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outer ring and transforms T3 to T2 or T4 to T3. The
majority of T3 is produced in the liver and kidney and
released into the blood stream, although most cells have the
capacity to convert T4 to T3 or rT3.

[0006] T3 is metabolically active and stimulates produc-
tion of cellular energy, and generally is an activator of
tissues and organs. T3 acts by diffusing into cells, where it
interacts with a cellular protein which transports the T3 to
the cellular nucleus. T3 then acts by stimulating gene
transcription to produce messenger ribonucleic acids
(mRNA) of certain genes. Translation of the T3-induced
mRNA produces cellular proteins that promote cellular
activation. In contrast, rT3 has opposing effects, at least
partially by inhibiting the action of T3, by way of competi-
tively inhibiting T3 nuclear receptors in cells.

[0007] Thus, the balance between the effects of T3 and rT3
can determine the state of cellular activation. In Euthyroid
Sick Syndrome (ESS), conversion of T4 to T3 is inhibited
and conversion of T4 to rT3 is elevated. According to the
American Thyroid Association, this condition does not war-
rant treatment. The American Psychiatric Association rec-
ognizes the use of T3 for treatment of depression, and levels
of T3 are often decreased in patients with depression, as well
as patients with fibromyalgia. Patients with fibromyalgia can
have clevated levels of rT'3. Dormant animals have elevated
T3 levels.

[0008] The so-called “Wilson’s Syndrome” is reported to
be diagnosed in patients having rT3 and T3 levels, reduced
body temperature, and clinical findings of arthritis, muscular
and joint aches, elevated cholesterol and several other find-
ings.

[0009] Dementias are important causes of morbidity in
people suffering from one or more of a variety of underlying
disorders. Typically, dementias present as decreased mental
clarity, decreased memory and complaints of low energy
levels, resulting in reduced physical activity. In some
patients, dementias also present with depression.

[0010] Treatment of dementias has been limited by the
lack of understanding of underlying physiological and
pathophysiological mechanisms leading to decreased mental
functioning. Treatment of dementias typically are relatively
ineffective, and many patients suffering from dementia,
especially the elderly, do not improve. This is especially true
of patients suffering from Alzheimer’s disease, which is
progressive and ultimately can be fatal. Because of the
paucity of effective therapies, intense efforts are taking place
to understand the underlying causes of dementias, including
that associated with Alzheimer’s disease, and to provide
effective treatments for such conditions.

[0011] Latasa et al. reported that the -amyloid protein, a
major constituent of plaques observed in patients with
advanced Alzheimer’s disease, is at least partially under
transcriptional control by thyroid hormones, including tri-
iodythyronine (T3). Latasa noted three isoforms of alterna-
tively spliced. -amyloid precursor protein (APP) mRNAs.

[0012] Belandia et al. (J. Biol. Chem. 273:30366-30371
(1998) reported that T3 can negatively regulate the expres-
sion of the APP gene in neuroblastoma cells. The hormone
triiodithyronine (T3) is a product of the thyroid gland. T3 is
synthesized in the thyroid gland and is released as thyroxine
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(T4). T4 is released from the thyroid gland in response to,
among other things, a pituitary hormone, thyroid hormone
releasing factor.

[0013] The hormone  L-3,3',55' -tetraiodothyronine
(L-thyronine or T4) is a product of the thyroid gland. T4 is
an inactive hormone when it is released into the blood
stream by the thyroid gland. As T4 circulates throughout the
body, it is absorbed by cells. OnceT4 is within a cell it is
converted by one of three enzymes (delodinases) into either
the active hormone L-3,3'5 -triiodothyronine (T3), the inac-
tive T3 competitive product [.-3,3'5'-triiodothyronine
referred to as reverse T3 (rT3) or the deactivated L-3,3'-
diiodothyronine (T2). Type I deiodinase (D1) is responsible
for plasma production of T3 and rT3 by deiodination of the
outer ring 5' position iodine to form T3 or deiodination of the
inner ring 5 position iodine to form rT3. Type II deiodinase
(D2) is responsible for intracellular deiodination and it’s
activity is limited to outer ring 5' position deiodination to
form T3 from T4. Type 111 deiodinase (D3) activity is limited
to inner ring deiodination of T3 to the inactive T2 product.
Types I and I1I deiodinases play a role in the inactivation of
thyroid hormones through inner ring (5) deiodination of T4
to rT3 and T3 to T2. Types I and II 5' deiodinase affects the
outer ring and transforms rT3 to T2 or T4 to T3. The
majority of T3 is produced in the liver and kidney and
released into the blood stream, although most cells have the
capacity to convert T4 to T3 or rT3.

[0014] T3 is metabolically active and stimulates produc-
tion of cellular energy, and generally is an activator of
tissues and organs. T3 acts by diffusing into cells, where it
interacts with a cellular protein which transports the T3 to
the cellular nucleus. T3 then acts by stimulating gene
transcription to produce messenger ribonucleic acids
(mRNA) of certain genes. Translation of the T3-induced
mRNA produces cellular proteins that promote cellular
activation. In contrast, rT3 has opposing cffects, at least
partially by inhibiting the action of T3, by way of competi-
tively inhibiting T3 nuclear receptors in cells.

[0015] However, there was no known link between clini-
cal dementia and thyroid hormones, and the effects of
thyroid hormones on dementias in patients remained
unknown until the discoveries that underly this invention.

SUMMARY OF THE INVENTION

[0016] Thus, one object of this invention is the diagnosis
of human dormancy syndrome.

[0017] Another object of this invention is to provide
effective therapy for conditions related to human dormancy
syndrome.

[0018] Another object of this invention is to provide
improved treatments for patients suffering from dementias
associated with human dormancy syndrome, including
Alzheimer’s disease.

[0019] Therefore, to meet the above and additional
objects, we have unexpectedly discovered that in patients
suffering from dementias, treatment using thyroid hor-
mones, including triiodothyronine (T3) can alleviate symp-
toms of dementia. The elevation of T3 can be either due to
addition of exogenous T3, or to agents that increase pro-
duction of endogenous T3. Additionally, agents that
decrease rT3 or can inhibit the de-activation of T3 can also
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be useful. The improvement can be prolonged, and can result
in remission of severe mental impairment, increased sense of
well-being, increased physical activity and increased energy
levels.

[0020] This invention is based on the new and surprising
observation that several medical conditions including
dementias, heretofore unassociated with each other have a
common etiology and share common characteristics; herein
termed “human dormancy syndrome” (HDS). HDS has been
previously unrecognized because many conditions that can
appear as part of HDS have been considered “normal”
according to current diagnostic criteria. However, 1 have
unexpectedly discovered that the population of individuals
used to assess “normal” is heterogeneous, comprising indi-
viduals without any HDS-associated disorders, and indi-
viduals having conditions, now considered part of HDS, that
are not “normal.” Thus, diagnostic tests have not identified
individuals having HDS within a group of subjects because
the “normal” range encompassed the observations of those
patients. Thus, many HDS-associated conditions have
remained undiagnosed and untreated.

[0021] Thus, in general, HDS is characterized by chronic,
stress-related disease states, in which abnormalities in
Adrenocorticotropic Hormone (ACTH) or Corticotropin
Releasing Hormone (CRH) levels in body fluids, such as
blood, elevated rT3/fT3 ratio, and one or more symptoms
including torpor, fatigue, elevated appetite, centripital obe-
sity, insulin resistance, fibromyalgia, depression, dementias
and/or other findings described herein below.

[0022] T have unexpectedly found that numerous patho-
physiological conditions can be successfully treated using
thyroid hormone therapy using T3 or other agents that
reduce the formation of rT3 or increase the production of T3.
Adjunct therapy can improve the effects of thyroid hormone
therapy. Such therapies include behavioral, cognitive, phar-
macological or other types of therapies.

BRIEF DESCRIPTION OF THE FIGURES

[0023] The invention will be described with reference to
specific embodiments thereof. Additional aspects of the
invention are described in the Figures, in which: FIG. 1
depicts a Table showing relationships between fibromyalgia,
post-traumatic stress disorder and human dormancy syn-
drome.

[0024] FIG. 2 depicts a Table showing relationships
between fibromyalgia and hypothyroidism.

[0025] FIG. 3 depicts a Table showing effects of dor-
mancy on physiological systems.

DETAILED DESCRIPTION

[0026] This invention is based upon the new understand-
ing of common features of heretofore un-reconciled patho-
physiological findings. Disparate medical conditions includ-
ing fibromyalgia, depression, dementias, autoimmune
disorders (lupus, scleroderma, myositis, vasculitis, rheuma-
toid arthritis, psoriatic arthritis, demyelinating disease),
reflex sympathetic dystrophy, post traumatic stress disorder
(PTSD), post-Lyme disease, chronic back pain, breast can-
cer, prostate cancer, disorders of lipid metabolism and others
are now understood to be included within a newly described
syndrome, herein termed “human dormancy syndrome” or
“HDS.”
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[0027] Once a diagnosis is made, therapy for HDS-asso-
ciated conditions can include T3 replacement, treatment
with agents that promote T3 synthesis and/or decrease T3
synthesis, raise dopamine, raise serotonin, physical therapy,
occupational therapy, (psychotherapy, trauma recovery pro-
grams, inner critic therapy, inner child work, shame recovery
work, Voice Dialogue programs) and agents which interact
with the sympathetic nervous system such as beta-blockers
or alpha-agonists to mediate the fight-flight mechanism that
triggers HDS and peptide systems, including those associ-
ated with substance P, vasoactive intestinal peptide, neu-
ropeptide Y, enkephalin, neurotensin, bombesin, cholecys-
tokinin, pyruvate dehygrogenase, oxytocin, Agouti related
protein (AGRP) AlphaMSH, melanocortin or melanocortin
receptors, melanin concentrating hormone (MCH), ghrelin,
pro-opiomelanocortin (POMC) derived peptide, uncoupling
proteins (UCP), prolactin, deiodinase, antitrypsin, hepato-
cyte nuclear factors (HNF) lipoprotein lipase, apoprotein,
growth hormone, PPAR alpha, insulin and leptin. The testing
of or use of agents which interact with the products of, or the
DNA from the human hibernation gene PDK-4 and PL are
also included in HDS diagnosis and treatment.

[0028] The fetal state (and coma) are the deepest forms of
dormancy humans can achieve. Body temp is not a concern
in utero nor is cognitive ability or skeletal muscle function.
It would be interesting to see if there is a loss of slow wave
stage 4 sleep in utero and a compensatory increase in slow
wave sleep after birth. Animals exiting hibernation show this
increase in slow wave sleep after hibernation and a defi-
ciency of slow wave sleep in hibernation. A loss of slow
wave sleep was the first anomaly noted in patients with FM
in 1975 and started researchers thinking that it could be a
disease beyond simple neurosis and depression. The high
T3 in umbilical cord blood with normal T3 in maternal
blood is evidence that humans hibernate and probably all
mammals hibernate in utero. This could be proven with
animal studies.

[0029] The hyperarousal of the sympathetic nervous sys-
tem, and chronic elevation of CRH is seen in post traumatic
stress disorder (PTSD). Much is written about this physi-
ologically complex, self-perpetuating disorder but the
underlying pathophysiologic mechanism of PTSD remains
unrecognized. Our description of Human Dormancy Syn-
drome explains the purpose of the behavioral and physical
aberrations in PTSD. Dormancy preserves life by minimiz-
ing exposure to a hostile environment. The loss of stage 4
sleep and hypervigilance are not random features of stress,
shallow sleep readies an animals for self-defense as does
hypervigilance. The decreased oxytocin decreases attach-
ment behavior and lactation that could threaten survival and
it lowers nitric oxide production. Nitric oxide receptors
appear to be designed for dormancy since a decrease in nitric
oxide decreases the diameter of peripheral blood vessels,
minimizing heat loss. Stress decreases free T3 and this
decreases nitric oxide synthase RNA in peripheral epithelial
cells as well as those blood vessels supplying the cortex.
However, the low free T3 stimulates nitric oxide synthase
RNA in the central portions of the brain. The centralizing of
blood flow reduces circulation to the thinking brain and
increases blood flow to the regions associated with basic
survival (amygdala, septal region, brain stem). The elevated
CRH and sympathetic nervous system activity are a ready
fight-flight system. Researchers studying dormancy in bears
comment on the difficulty of sneaking up on a dormant bear
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stating: “Hibernating black bears, particularly mothers with
cubs, sleep lightly, and bear expert Roger Powell of North
Carolina State University says he has never approached a
den in which a resident bear was not watching him come.”
The increased production of a CSF pain sensory molecule,
substance P, has been a puzzling feature of FM, and SP is
elevated in PTSD as well. Disruption of stage 4 without
other stressors can trigger FM in healthy subjects, and this
poorly understood relationship between deep sleep and
enhanced pain has been documented since 1975.

[0030] During dormancy, elevated sensitivity to the envi-
ronment with heightened pain sensitivity would offer a
survival advantage and a reasonable compensation for cog-
nitive impairment caused by the altered brain blood flow to
the thinking portion of the brain (cortex) Altered mitochon-
drial structure with reduced membrane permeability and
lower oxidative potential slows cellular respiration. This
reduces the caloric needs of the dormant bear to better
endure starvation, but in PTSD and FM afflicted people
reduced mitochondrial function compromises the function
of every cell producing exercise intolerance and cognitive
impairment. VIP levels are altered in dormancy to limit
gastrointestinal motility during starvation and minimize
gastrointestinal energy expenditure, while PTSD/FM
patients complain of Irritable Bowel Syndrome (IBS)
another condition with an unknown pathophysiologic
mechanism. Serotonin levels decrease and melatonin levels
decrease as brain function slows. Melatonin levels rise with
exposure to sunlight, a trigger for the end of dormancy.

[0031] Dormancy prolongs survival and there are many
ways to initiate dormancy. Lowering fT3, blocking nuclear
T3 receptors, lowering serotonin, lowering melatonin, dis-
rupting stage 4 sleep, chronically elevating CRH, dropping
body temperature (anesthesia), cortisone elevation, increas-
ing IL-6 levels (inflammatory disease), starvation all have
the potential of triggering PTSD/FM and dormancy. Ani-
mals do not always enter torpor under duress, hummingbirds
enter torpor throughout the day to conserve energy stores.
Many mammals enter dormancy before food supplies are
unavailable. Some speculate that putting themselves on ice
is a a means to reduce their metabolic rate and postpone food
gathering to reduce exposure to predators until it is neces-
sary during the breeding season: “If lifespan is limited
physiologically, hibernation may stretch that lifespan over
more breeding seasons, increasing the potential lifetime
reproductive output.” The point is that dormancy is used
throughout the year, even during the warm months. Female
echidnas in Tasmania remain in hibernation 7 months out of
the year. Dormancy is more prevalent in nature than was
originally considered and it is a state that humans enter for
periods that can last decades. Dormancy explains every
physiologic parameter that has been studied in humans with
PTSD and FM. It also explains the pathophysiology of the
stress-related components of most other stress-related
human diseases. FIG. 1 shows common features of fibro-
myalgia, PTSD and HDS.

[0032]

[0033] Dormancy and hibernation are understood in zool-
ogy to include a number of physiological processes includ-
ing decreased body temperature, torpor, decreased metabolic
rate, decreased pulmonary ventilation, decreased heart rate
and a sleep-like mental state. Small animals, such as ground

I Dormancy and Hibernation
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squirrels, certain birds, and others exhibit deep hibernation,
in which body temperature approaches ambient temperature,
pulmonary ventilation and heart rate decrease to very low
rates, and the animal outwardly appears “dead.” Other
animals, including bears, exhibit various degrees of torpor or
dormancy. The nomenclature for hibernation has been dis-
cussed by experts in the field for many years. Although the
terms ‘hibernation’, ‘torpor’, ‘dormancy’ and ‘carnivorean
lethargy’ are sometimes used interchangeably, the following
distinctions exist. Lyman et al. in their 1982 textbook
entitled: Hibernation and Torpor in Mammals and Birds
suggest the following: ‘deep hibernation’ is applied to the
condition in which the animal’s body temperature of about
5° C. for a period of days or weeks. Deep hibernation is
reserved for small creatures with exaggerated heat loss due
to their large surface to mass ratio.

[0034] The term ‘torpor’ is applied to an intermediate type
of hibernation in which “body temperature declines mark-
edly, but not usually below 15° C.”. Torpor describes the
“long winter sleep of the bear” and brief periods of chilling
seen in hummingbirds and mice. Lyman et al. also describe
the torpor of bears as ‘dormancy’ and reference is made to
Hock (1960) who proposed the term ‘carnivorean lethargy’
to describe the state experienced during the winter by bears,
skunks, raccoons, and badgers. Little is known about this
state. Bears who “den up” become somnolent, do not eat for
100 days or more, and they form a fecal plug in the rectum
called a tappen. The slowing of gastrointestinal motility is an
important aspect of torpor and deep hibernation.

[0035] Kayser’s 1961 landmark textbook The Physiology
of Natural Hibernation further defines the state of wintering
bears: “We now understand the exact wintering conditions
of the bear. [references omitted] show that only the female
bear hibernates. She is in a state of dormancy and motionless
with no deep hypothermia, for the snow melts on her fur.
The male bears go on prowling about in the woods, even in
winter.”

[0036] This gender distinction can be important, and as
described later, the medical conditions associated with HDS
affect women more than men.

[0037] Kayser quotes Winterruhe (1933) who defines dor-
mancy as a state resembling sleep that is not easily aroused
to action, although capable of it. The condition of the bear
during their sleep might be described as dormant rather than
torpid, in the sense that they are rather easily aroused to
action.

[0038] Recent studies on wintering Black bears (Harlow et
al. Nature 2001) report that body temperature drops only 4°
C. below normal and bears may den up for five to seven
months of the year. They postulate that “skeletal muscle
protein and strength can be conserved . . . by rhythmically
stimulating the muscles.” We suspect that such findings may
apply to HDS since FM and PTSD patients frequently
display a syndrome referred to as Periodic Limb Movement
or Restless Leg Syndrome that is associated with low CNS
dopamine levels. Recognition of HDS and the need to
maintain muscle strength during dormancy sheds light on
this heretofore unexplained phenomenon in humans with
stress-related illness. Stirling in his text: Polar Bears (Ann
Harbor Press, 1988) describes an active but metabolically
slowed state during periods of nonfeeding as “walking
hibernation”. Hissa et al. (Comp. Biochem Physiol 1994)
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documented a decrease of approximately 50% in Finnish
brown bear total and free T3 levels in the winter months.

[0039] We propose that this state in bears is physiologi-
cally similar to that of HDS. In addition to many references
confirming increased female propensity for dormancy in
bears, a similar gender distinction is described in dwarf
lemurs, a primate that stays in torpor for about three months.
Muller (Am. J. Primatol. 1999) reports: Adult males emerge
from torpor earlier than females and offspring, even though
food 1s still scarce. Early emergence from torpor puts males
at an energetic disadvantage and confers no advantage in
terms of access to females. Males patrol their home range,
probably to guarantee it’s integrity for the coming active
season and to secure the food supply for their families.

[0040] The mechanism, which allows females to enter
deeper states of torpor than males may be associated with
increased female sensitivity to changes in T3 and rT3 levels
which directly influence cellular metabolism. Kohrle et.al.
(Mol Cell Endocrinol 1995) reports that D1 mRNA levels
and activity were higher after T3 stimulation in the anterior
pituitaries of female as compared to male rats. Further, the
effects of T3 acceleration were greater as the percentage of
women participating in the study increased. The increased
female sensitivity to fluctuations in T3 and rT3 levels is
central to the pathophysiology of HDS, FM, CFS and more.

[0041]

[0042] We have unexpectedly discovered that dementias,
including Alzheimer’s Disease can be considered part of
HDS. Thus, methods of this invention for treating dementias
include those based on use of thyroid hormones, which can
result in the diminution or alleviation of clinical signs and
symptoms of dementia, including those associated with
carly stages of Alzheimer’s disease. Clinical findings in
dementias can include decreased mental clarity, decreased
memory and complaints of low energy levels, resulting in
reduced physical activity. In some patients, dementias also
present with depression.

[0043] Although the exact mechanism of the improvement
in symptoms is not known with certainty, one hypothesis is
that T3, the activated form of thyroid hormone, plays in
neurologic function. T3 is known to activate nuclear recep-
tors in the CNS increasing brain metabolism and neurotrans-
mitter synthesis. Postsynaptic serotonin receptors and nore-
pinephrine receptors are also decreased with T3 therapy, a
finding that is observed in subjects responding to antide-
pressant therapy. One article describes the reduced beta
amyloid production in cultured neuroblastoma cells (Latasa
et al., cited above), otherwise there is no mention of T3
therapy for patients with Alzheimer’s disease. This empiric
trial in a patient with early Alzheimer’s disease demon-
strated that T3 not only can attenuate the slow progression
of dissociation, fatigue, forgetfulness and cognitive dysfunc-
tion, but it can restore normal or even slightly above normal
function for the patients” age. To my knowledge, this is the
first report of T3 induced remission of early Alzheimer’s
disease.

[0044]

[0045] Dormancy can be initiated by stress, cold, dark-
ness, starvation, sleep deprivation and/or other factors.
Influence of melatonin on peripheral thyroid metabolism is
consistent with what one would expect from environmental

II Dementias

III Light, Stress, T3 and HDS
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stimuli during the winter. The pineal gland activity is
directly stimulated by light entering the eyes. The pineal
gland decreases production of melatonin when there is less
light in the winter months and the clinical syndrome of
Seasonal Affective Disorder is one that affects primarily
females who become depressed during winter months. The
condition is treated with light therapy. In keeping with the
dormancy hypothesis, Brzezinska-Slebodzinska et al (J
Pincal Res 1998) found that melatonin has a stimulatory
effect on rabbit 5'-monodeiodinase (5'-D1) activity in liver,
and kidney and 5'-D2 activity in brown adipose tissue. There
is a corresponding increase in serum T3 and rT3 levels
increases. They report that “the rise in the serum T4 was
probably due to the stimulatory effect of melatonin on the
secretory activity of the thyroid gland itself.”. Nedvidkova et
al. (Endocrin Res 2000) study thyroid and serotonin levels
in anorexia nervousa patients (AN). Their results suggest
that low serum levels of thyroid hormones in AN reflect a
dysfunction of HPT axis in AN patients. Serum serotonin
levels correlate positively with T3 levels. They also report
that AN patients in recovery show increased conversion of
T4 to T3 rather than to r'T3. Melatonin is synthesized directly
from serotonin. Serotonin levels are low during hibernation.
In one study of animals, a serotonin blocking agent induced
hibernation in chipmunks in summer.

[0046]

[0047] Previous studies found that in rat brain, type II
5'-iodothyronine deiodinase activity is extremely sensitive
to stress. Sleep deprivation was used as the stressor in this
study, which documented that 5'D2 was very sensitive to
sleep deprivation. Other studies showed that sleep depriva-
tion also induces significant and sometimes dramatic
changes in 5'D-II activities and tissue concentrations of
thyroid hormones. However, changes in deiodinase activi-
ties did not ensure stable tissue concentrations of T3, but
were, on the contrary, in most cases accompanied by marked
changes T3 levels in the tissue.(146)

[0048] Stress can activate the HPA axis resulting in release
of cortisol, an adrenal cortical hormone. The effect of
dexamethasone (a form of cortisol) on peripheral deiodinase
activity was documented by Burr et.al. (Lancet 1976). They
found that a single dose of dexamethasone resulted in
reduced serum T3 concentration and raised serum T3
concentration after 24 hours. They concluded that adrenal
glucocorticoids may have a pathophysiologic role in modu-
lating the peripheral metabolism of thyroid hormone in
stress. Bianco et al. (Endocrin 1987) noted the same rela-
tionship with endogenous cortisol in rats stressed by
restraint. In their study, serum T3 levels decreased while r'T3
levels increased. Adrenalectomy or metyrapone treatment
with replacement on non stress doses of cortisol prevented
the alterations in T3 levels during stress. The rT3 so pro-
duced can block nuclear T3 receptors, and thereby can
reduce synthesis of 5-HT and the related hormone, melato-
nin. Administration of melatonin is known to increase liver
T3 synthesis by increasing 5'-D1 activity (Nedvidkova et al
2000), decreased melatonin would further contribute to a
decrease in T3 synthesis.

[0049] Stress Decreases Peripheral Conversion of T4 to
T3 and Increases r'T3 Levels

[0050] Previous studies (Lancet 1976) noted that the ste-
roid drug, dexamethasone resulted in reduced serum-3,3'5-
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triidothyronine (T3) concentration and raised serum-3,3',5'-
triiodothyronine (reverse T3 or rT3) concentration.”(148).
Additionally, the rT3/T3 ratio was more elevated after
surgery. Thus the severity of the stress induced by surgery
may interact with the mechanism of peripheral T4 conver-
sion.”(Ann. Endocrinol.1982: 149). Sexual differences were
observed, in that plasma r'T3 values were higher for females
on the examination day than on control days. The plasma
levels of T4 were similar in both sexes.”(150).

[0051] Survival may be Linked to Higher T3 and Lower
T3 Levels
[0052] In children with meningoccocal sepsis, striking

differences were observed between survivors and nonsurvi-
vors. “In those who survived, the most important changes
within 48 h were seen in a normalization of cortisol and
ACTH levels, but without a circadian rhythm; a decrease of
T3 and an increase in the T3/rT3 ratio.”( J Clin Endocrinol
Metab 2000: 155). Furthermore, in a study of canine hem-
orrhagic shock, T3 improved survival by acting on cardio-
vascular receptors or via the hypothalamic-pituitary-thyroid
axis and that exogeneous r13 is detrimental during the stress
of shock.”(156)

[0053] Oxytocin levels can be decreased in dormancy
syndrome, the HPA axis remains hyperactive, and SP levels
can rise. The torpor that develops prior to true hibernation
can be associated with increased appetite and centripital fat
accumulation. Liver lipid metabolism can be affected by the
drop in T3 levels, which can lead to increased synthesis of
low-density lipoprotein (LDL) and total cholesterol, with a
concurrent decrease in high-density lipoprotein (HDL). This
shift in serum lipid composition toward low density products
and hypertriglyceridemia can make serum lipids more avail-
able for oxidation and gluconeogenesis, and the fats so
produced will tend to remain non-solid at the low body
temperatures characteristic of dormancy. Additionally, insu-
lin receptor synthesis can decrease as T3 decreases, and
there is a trend toward obesity that is short-lived as the
animal faces winter. The reduced insulin receptor number
and sensitivity can reduce glucose utilization during dor-
mancy and is associated with hyperinsulinemia.

[0054] Elevated prolactin levels and diminished androgen
levels can reduce fertility during dormancy, and these
changes normalize in the spring when the HPA axis hyper-
activity decreases, and T3 levels rise. Activity of the vagus
nerve (cranial nerve X) can be reduced, resulting in reduced
gastrointestinal motility, diminished secretion of digestive
enzymes, fluids, and hydrogen ions. Heart rate can be as low
as 1-2 beats per minute in some deep hibernators. The
hyperactive HPA axis can promote relatively shallow sleep,
with loss of slow wave sleep that is found to rebound after
dormancy subsides.

[0055] Peripheral circulation can be shunted away from
peripheral areas, permitting peripheral temperature to drop
without compromising central function, and synthesis of the
vasodilator, nitric oxide (NO) can be reduced by rT3 by
decreasing the synthesis of the mRNA for nitric oxide
synthase. Mitochondrial permeability and function can be
altered, along with alterations in tissue levels of magnesium
and calcium ions. The flux of magnesium into the serum
occurs during dormancy and this flux may be associated
with low tissue levels of magnesium levels. Dormancy can
be initiated by cortisol’s activation of 5-D2, which increases
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T3 levels, thereby producing a state of heightened pain
sensitivity by increasing substance P levels. Other physi-
ologic changes include hyperactive HPA axis, low vagus
nerve activity, slowed gastrointestinal motility, shallow
sleep, infertility, low basal metabolic rate, centripital fat
accumulation, dyslipidemia, hyperinsulinemia, and memory
impairment due to alternations in neurotransmitter synthesis.
Asustained increase in 5-D1 synthesis and activity increases
T3 levels ending hibernation and restoring the animal to its
optimal metabolic state.

[0056]

[0057] Stress alters deiodinase activity, which decreases
T3 and increases r'T3. Reverse T3 competetively inhibits T3
from binding with and stimulating thyroid receptors in the
brain, hypothalamus, pituitary gland, liver, muscle, and
other tissues. If it is the inhibition of thyroid hormone from
stimulating cell nuclei that triggers the physiological aspects
of FM & PTSD, then there should be physiological simi-
larities between FM/PTSD and primary hypothyroidism, a
causally unrelated condition that produces morbidity and
mortality by understimulation of thyroid receptors through
T3 deficiency rather than T3 inhibition. Table 2 below shows
common features found in fibromyalgia and hypothyroid-
ism. Although there are similar clinical findings, because of
the above distinction between the presence of excess rT3 in
FM compared to primarily decreased T3 in hypothyroidism,
there is little direct causal association of FM and primary
hypothyroidism. Correlations of fibromyalgia and hyphthy-
roidism are shown in FIG. 2.

[0058] Oxytocin enhances nitric oxide release(192),
enhances attachment behavior(193) and inhibits stress
response(194), and therefore can be a desirable adjunct
therapy. Elevated rT3 can be found in hibernating animals,
including squirrels, tortoises, and in bears during winter.
Bears do not achieve deep hibernation, but rather, enter a
quiescent state of torpor or dormancy, in which they can be
aroused by environmental activities. Substance P levels are
also elevated in hibernating species. Moreover, decreased
serotonin levels are often found. In one study of animals, a
serotonin blocking agent induced hibernation in squirrels in
summer. Thus, dormancy appears to be highly correlated
with fibromyalgia in people. A summary of these findings is
presented in FIG. 3.

[0059]

FM is not due to Primary Hypothyroidism.

IV Human Dormancy

[0060] Humans have a hibernation gene (Andrews et al.,
2002)(195). Other hibernating primates (e.g., fat-tailed
lemurs) use the gene correctly, but humans in modern
society typically do not slow movements, stop eating or
exhibit other behaviors characteristic of hibernation. Rather,
stresses of daily life or underlying pathophysiology can
result in attempts to avoid hibernation behaviors. Moreover,
the stress of fighting our impulse to hibernate only deepens
the metabolic shift toward dormancy, thereby exacerbating
the problems associated with HDS.

[0061] The concept of human dormancy is widely appli-
cable to numerous disorders, which heretofore have not been
associated with each other. Humans are designed to respond
to acute and chronic stress differently and this is reflected in
the biphasic T3 response. As previously discussed (151),
acute stress in rats produces the up regulation of T3 for the
first two hours presumably for the “fight-flight response”.
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When stress persisted beyond a 6-18 hour period a second
response ensues with an increase in 113 levels presumably
for the “freeze response”. The response persisted and T3
metabolism did not normalize throughout the 2 week study
period. Thus, humans are designed to respond to stress by
shifting into a metabolically blunted, survival mode.

[0062] The T3/rT3 system can communicate two funda-
mental messages: “on” and “off,” although there are degrees
of each. Catabolism is like “on”, and anabolism is like “off.”
When a single message persists, the effect is that of shifting
more toward non-dormancy or dormancy, depending upon
which signal dominates. Dormancy is not only a state of
energy conservation with blunted cellular and metabolic
activity, but one that may transform CNS neurotransmitter
synthesis conserving energy by slowing mental and physical
activity in conjunction with increased responsiveness to
environmental stress, mediated by hyperactivity within the
HPA axis. This survival shift can affect every physiological
system. Reverse T3 is a powerful “off signal” for cells
producing changes in insulin receptors, lipoproteins, sero-
tonin, melatonin, oxytocin, nitric oxide synthase and mito-
chondrial proteins. Meanwhile T3 can be an “on signal” for
nuclei that deepen the dormancy shift by increasing synthe-
sis of prolactin, SP, and antidiuretic hormone (ADH). Addi-
tionally, alphaMSH and the melanocortin system are
involved here and these are inhibited during dormancy while
the AGRP and NPY activity increases. Gut motility decrease
along with a decrease in CCK levels and VIP levels. Vagus
nerve activity dwindles and so does cardiac and gastrointes-
tinal activity. Hibernation is not sleep, and the image of a
mammal with its body temperature a few degrees above
freezing for three months should come to mind as we
consider consequences of attempted human hibernation.

[0063] The high rT3 physiological state is a survival shift
that is maladaptive in the long term. Because the adverse
environmental conditions associated with twenty-first cen-
tury life are rarely limited to a few months in the dead of
winter, and rarely resolve with the coming of spring, it is not
uncommon for a human dormancy shift to last for years or
until the stress subsides. The consequences can be severe
and there are implications for every system and for every
field of medicine. In contrast with dormancy, Syrian ham-
sters are more ‘nervous’ than other species of hamsters or
squirrels and seem to be poised for arousal from dormancy
at all times. Animals with this nervous condition are termed
“stressed hibernators” and this confirms that animals in
dormancy are constantly reacting to internal and external
stimuli while hibernating. It is not a restful sleep.

[0064]

[0065] Diagnosis of human dormancy syndrome can be
accomplished using clinical history, physical findings, and
chemical tests of urine, blood, cerebrospinal fluid (CSF)
and/or tissues. Pertinent historical features include symp-
toms of persistent fatigue, cognitive impairment, weight
gain, depression, alopecia, constipation, insomnia, sleep
apnea, loss of libido, cold intolerance, exercise intolerance,
addiction to stimulants, history of Raynaud’s Syndrome,
dislipidemia, atherosclerosis, syndrome X, peripheral vas-
cular disease, type II diabetes, Alzheimer’s disease (and
other dementias), demyelinating disease, (muscle tension
headache, migraine), fibrocystic breast discase, breast can-
cer, prostate cancer, ovarian cancer, other cancers,

V Diagnosis of Human Dormancy Syndrome
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cholelithiasis, pulmonary artery hypertension, pulmonary
fibrosis, COPD, asthma, systemic hypertension, infertility,
fibromyalgia, chronic fatigue syndrome, chronic wide
spread pain and other chronic pain states, and obesity.
Additionally, autoimmune conditions such as lupus, sclero-
derma, rheumatoid arthritis, sarcoidosis, vasculitis, myosi-
tis, ankylosising spondylitis, psoriatic arthris, reactive arthri-
tis, Reiter’s syndrome, Becet’s and polymyalgia rheumatica.
viral, bacterial and fungal infections, septic shock, pneumo-
nia and other serous infections, narcolepsy, hypertension,
liver disease, esophageal dysmotility, inflammatory bowel
disease, renal disease, Parkinson’s Discase and coma. Fur-
thermore, impaired stage 4 sleep, irritable bowel syndrome,
elevated CRH, elevated sympathetic nervous system activ-
ity, dysregulated HPA, low serotonin, altered nitric oxide
metabolism and NOS activity, low oxytocin levels, mito-
chondrial impairment and structural changes with decreased
membrane permeability, compulsivity, hypervigilance, dis-
sociation, impaired natural killer cell activity, elevated CSF
substance P levels, blunted growth hormone response during
provocation testing, orthostatic hypotension, altered cerebral
blood flow may also be associated with HDS.

[0066] Laboratory findings in HDS can include elevated
serum rT3 and low serum T3 levels, elevated 5-deiodinase
type II (5-D2) activity, decreased 5'-deiodinase type II
(5-D2) activity, increased mRNA for 5-D2, decreased
mRNA for 5'-D2, increased 3,5,3'triiodothyroacetic acid,
low CSF serotonin levels, low CSF melatonin levels and
elevated CSF SP levels. Low serum and CSF oxytocin levels
and abnormal citruline levels may indicate low peripheral
nitric oxide production.

[0067] Many of the above laboratory tests can be carried
out using fluids and/or tissues using known methods.
Adrenocorticotrophic hormone (ACTH), SP, cortisol, neu-
ropeptide Y (NPY), leptin, serotonin, HP 20, HP 25, HP 27,
NP 55 and 5'-D2 and 5-D2 levels can be measured using
immunologically based methods, such as radioimmunoas-
say, enzyme-linked immunoabsorbent assay (ELISA) meth-
ods. Mitochondrial uncoupling protein (UCP), HNF-1,
HNF-2, HNF-3 and HNF-4 levels and o-2 macroglobulin,
vasoactive intestinal peptide (VIP), a-1 antitrypsin, chymot-
rypsin, peptide TSKY and DK, NK-6 B and DSIP levels are
measured using known methods. Additionally, exercise test-
ing, measurement of basal metabolic rate are known.

[0068] According to some prior art criteria, normal ranges
of TSH, T4, r'T3 and T3 are as follows:

T4: 4.5 ug/dl-13 pg/dl;
TSH: 0.4 ¢IU/ml-6.0 yIU/ml
1T3: 100 pg/m1-500 pg/ml
T3 55 ng/dl-171 nl/dl

[0069] Additionally, fT3 ranges vary depending on the
source. Thus, nonstandardized 13 reference ranges contrib-
ute to the problem of recognizing “true normal”. Commer-
cial laboratories define their own normal range and these can
vary by as much as 66%. A list of fT3 ranges are shown
below:
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Quest Diagnostics
Unilab

The Lab Report
Healthcare Clin. Lab
ARUP

£T'3 230420 pe/dl
fT3 2.4-4.5 pg/ml
fT3 1.5-4.1 pg/ml
fT3 1.45-3.48 pg/ml
fT3 2.2-4.0 pg/ml

[0070] (our ratio data was derived using the Healthcare
Clinical Lab reference range for absolute values).

[0071] According to this invention, however, the ranges
above represent a mixture of “true” normal values, taken
from normal individuals, and undiagnosed individuals hav-
ing HDS or associated conditions. Thus, the ranges specified
do not reflect the “true” normal human condition. Rather,
because the “normal” ranges are so wide, many individuals
suffering from HDS are undiagnosed.

[0072] Thus, according to this invention, a proper normal
range can be obtained from non-stressed individuals. By
comparing the rT3/f13 ratio of patients with HDS with a true
normal range, an elevated rT3/fT3 ratio can indicate the
presence of HDS.

[0073]

[0074] Because hibernation in all animals known to hiber-
nate 1s reversible, conditions associated with HDS are also
reversible. In general, therapy is aimed at returning the
individual’s physiological state to a non-dormant one. Thus,
metabolites, hormones, vitamins, minerals, amino acids, or
drugs in a manner designed to reverse, mitigate, or prevent
the physiologic state of human dormancy may be useful.

[0075] Stress, endogenous cortisol and exogenously
administered glucocorticoids (e.g., dexamethasone) can
alter activities of 5'-D2 and 5-D2. Stress can inhibit 5-D2
activity and can increase 5-D2 activity. Because 5-D2 can
convert T4 to rT3, increasing 5-D2 activity can increase r13
and can promote HDS-associated conditions. Conversely,
inhibiting 5-D2 and increasing the effects of 5-D2 can
increase T3 production and decrease 13 production. Such
use involves using T3 is a fashion that does not suppress T4
synthesis are desirable. Thus, sustained release forms of T3
may be especially useful, as can be drugs that activate 5'-D2
and/or inhibit 5-D1 activity. One can appreciate that inhibi-
tors of 5-D1, such as peptide, protein or small molecule
inhibitors, as well as agents that decrease the transcription of
5-D1 DNAinto 5-D1 nRNA, processing of that gene product
to 5-D1 mRNA, or processing of specific 5-D1 mRNA into
5-D1 may be useful. Conversely, agents that increase the
efficacy of 5-D2, increase 5-D2 gene expression, nRNA
processing to mRNA, and translation of 5-D2 mRNA into
active 5-D2 may be useful.

[0076] 5'-D2 and 5-D2 expression is regulated, and con-
centrations of T3 and rT3 are tissue dependent. Nuclear T3
receptors can signal transduction of molecules in the mito-
chondria which control oxidative phosphorylation. Deiodi-
nase activity can control neurotransmitter synthesis (Korhle
1966). Supplemental T3 can rapidly elevate 5'-D1, 5'-D2 and
to a lesser degree, 5-D1. These findings correlate with
increased T3 and rT3. Interestingly, 5'-D1 mRNA levels and
5'-D1 enzymatic activity were higher after T3 infusion in
females, than in males (Kohrle 1995).

VI Treatment of Human Dormancy Syndrome
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[0077] Additionally, agents that decrease the synthesis of
or effects of 3,5,3"-triiodothyroacetic acid can be beneficial.

[0078] Additional agents include serotonin re-uptake
inhibitors (SRIs) such as Prozac®, St. John’s Wort, and
other hormones including melatonin, testosterone, oxytocin,
selenium, iodine, magnesium and nitroglycerin may also be
beneficial. Agents that block the hyperarousal of the sym-
pathetic nervous system such as beta-blockers or alpha
agonists (clonodine and the like) or alpha antagonists (pra-
zosin and the like). Stable hibernation is facilitated by an
NMDA-type glutamatergic process and arousal from hiber-
nation in squirrels has been produced by the non-competi-
tive antagonist of NMDA-type glutamate receptor with
MK-801, an anticonvulsant by Research Biochemicals. The
use of such an agent for HDS could be useful. Any drug that
would block the NMDA receptors in the midbrain reticular
formation should arouse animals from hibernation and dor-
mancy.

[0079] The use of dopamine enhancing drugs (Mirapex,
Sinemet bromeriptine and the like) to reverse the low
dopamine component of dormancy can be valuable. Thus,
the concomitant use of a two or more dormancy reversing
agents may be effective. For example, a combination of
medications that elevate T3, lower r'T3, elevate dopamine,
elevate serotonin, elevate oxytocin elevated nitric oxide
production can increase therapeutic efficacy. Moreover,
combination therapy including beta-adrenerigic antagonists
(e.g., propranolol), alpha-adrenerigic antagonists, behav-
ioral medicine, psychotherapy, relaxation training, biofeed-
back, acupuncture and exercise can also improve outcomes.

[0080] Treatment should be maintained until serum levels
of rT3 and T3 return to the true normal range, until the ratio
of rT3/fT3 returns to the true normal range, and until
symptoms resolve.

[0081]

[0082] Thus, one goal of thyroid therapy for dementias is
to normalize the proper balance between the different thy-
roid hormones. Thus, if r'T3 is elevated and fT3 is reduced,
resulting in an elevated ratio of rT3/fT3 in a disease state,
restoration to a more normal value can be desirable, and is
associated with cognitive and behavioral improvement.

[0083] Additionally, agents that decrease the synthesis of
or effects of 3,5,3"-triiodothyroacetic acid can be beneficial.

[0084] Tt can be appreciated that side effects of thyroid
therapy can be monitored, and should be maintained at an
acceptable level.

[0085] Additional agents that can be used as adjunct
therapies include serotonin re-uptake inhibitors (SRIs) such
as (+)fluoxetine (Prozac®), fluvoxamine, paroxetine, serta-
line, (+)venlafaxine, St. John’s Wort, and other hormones
including melatonin, testosterone, oxytocin, sclenium,
iodine, magnesium and nitroglycerin may also be beneficial.

[0086] Additional behavioral andfor cognitive therapics
can be can be applied in addition to thyroid treatments
described herein.

[0087] Treatment should be maintained until clinical
signs, results of cognitive tests, subjective self-evaluative
criteria and/or serum levels of T3 and/or T3. return to the
normal range, and until symptoms improve. As it is known
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that therapy with T3 can be chronic, therapy can continue for
long periods, and may continue for the patient’s lifetime, or
until symptoms resolve without the need for continuing
therapy.

EXAMPLES

[0088] The examples and descriptions included herein are
for purposes of illustration only, and are not intended to be
limiting to the scope of the invention. All references cited
herein are incorporated fully by reference.

Example 1

[0089] Values of rT3/fT3 in Normal Subjects and Patients
with Fibromyalgia

[0090] A group of 5 normal, athletic, healthy females was
selected based upon general fitness and levels of activity.
Serum rT3 and fT3 were measured using standard methods.
The average ratio of rT3 to fT3 was 4.18+1.08 (Standard
Deviation). The standard error of the mean (SEM) was 0.48
(n=53).

[0091] A group of 23 patients with fibromyalgia had rT3
and fT3 levels measured using the same methods as for the
group of normal individuals. The average ratio of rT3 to fT3
in this group was 6.9+4.48. The SEM was 0.93 (n=23).
Therefore, patients with fibromyalgia have elevated rT3/fT3
ratios compared to normal subjects. The average increase in
T3/fT3 in patients with fibromyalgia was about 65%.

Example 2
[0092] Treatment of Human Dormancy Syndrome
[0093] 211 consecutive patient charts were reviewed for

response to treatment for dormancy. 51 of 211 did not follow
up or participate with treatment and these patients were
omitted from the study (24% attrition).

[0094] A trial of slow-release T3, oxytocin, and intramus-
cular (IM) MgSO, for approximately 3 months was tested to
reverse dormancy among fibromyalgia (n=160). Response to
treatment was measured by patient symptom self-rating on
a 0-10 scale evaluating energy level, pain score and overall
sense of well-being.

[0095] Of the patients in the study, 16 of 160 (10%) failed
to respond and the remaining 144 of 160 (90%) did respond
positively to treatment.

[0096] Remission was defined as a 70% response or better
(ACR 70)=066/160=41%. An inverse relationship was noted
between patient stress level and response to treatment.
Therefore, it is possible that the addition of psychological
treatment for PTSD and low dose therapy using a beta-
adrenergic receptor blocker may have further increased the
remission rate.

Example 3
[0097] Clinical Study of a Patient with Alzheimer’s Dis-
ease |
[0098] A patient, Ms. B, is a pleasant 86 year old female,

who was initially evaluated and treated for polymyalgia
rheumatica (PMR), which responded to conventional treat-
ment with low dose prednisone, usually less than or equal to
5 mg daily. Her symptoms of PMR have relapsed twice over
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the past few years and always respond quickly to low dose
prednisone. She enjoyed a remission from September of
1999 through April of 2000. Another condition unrelated to
her PMR was the presence of a slowly progressive decline
in “mental clarity and memory” as she described it, and a
complaint of low energy, rated as a 2/10, with 10 being full
energy. Her physical appearance was that of a woman
perhaps 10 pounds over her ideal body weight; she was tired
in appearance and had a blank distant stare most of the time.
She would not converse with the front office staff and her
mental acuity, although not tested with a neuropsychiatric
exam, was clearly compromised. She answered questions in
a delayed, dissociated manner, cooperative but having dif-
ficulty assessing her status or remembering enough to
answer the clinical questions.

[0099] Ms. B was diagnosed as having early Alzheimer’s
disease. She was not complaining of depression, nor was
there a source for situational depression. Thyroid studies
carried out in May of 2000 revealed a low-normal serum free
T4 level of 0.7 (0.6-1.6 ng/dl), a low-normal serum free T3
level of 1.77 (1.45-3.48 pg/dl) and a normal serum thyroid
stimulating hormone (TSH) level of 0.87 (0.34-5.6 ulU/ml).
Her sedimentation rate was 46 mm/hr and she denied
symptoms of PMR, but had a 3+synovitis in the right ankle.

[0100] She received a one month tapering course of pred-
nisone. When evaluated in July of 2001, her worst complaint
was that of fatigue, there was no evidence of PMR and the
ankle swelling had improved. Her sedimentaion rate was 43
mm/hr. We discussed the possibility of starting an empiric
trial of thyroid T3 (Cytomel) to potentially improve her
energy level and perhaps improve her cognitive ability. We
discussed her T3 level, which was on the low side of normal.
In October of 2001, she returned to clinic and a trial of T3
(25 mcg) was initiated after thoroughly discussing potential
side effects of the medication. She tolerated the medication
without complaints, and no significant improvement in
energy level was reported until February of 2002. At that
time she reported that her “brain was sometimes better and
I have better energy.” Her sedimentation rate was 18 mm/hr,
her serum TSH level was 0.12 (0.34-5.6), her serum free T3
level was mildly elevated at 4.49 (1.45-3.48) and she was
not taking prednisone. In April 2002, she described her
energy level as a 6/10 and she appeared mentally more alert.
Her pulse was 70 bpm and regular, there being no evidence
of T3-induced tachycardia. She returned to the office in May
of 2002, accompanied by her daughter, and she reported
having an energy level of 8-9/10, and she described having
“much improved energy and alertness,” stating that she has
been able to clean her home again and still have plenty of
energy. She conversed with the front office manager for the
first time in three years and she had a bright, mentally sharp
affect that was remarkable. The transformation in her symp-
toms was dramatic and were confirmed by her daughter.

Example 4
[0101] Clinical Study of a Patient with Alzheimer’s Dis-
ease Il
[0102] After our success with Ms. B, we sought to repeat

the procedure using a pre and post treatment test called the
Dementia Rating Scale-2 (DRS-2) from Psych Corp to
quantify the response to T3 therapy. Our volunteer, Mr. S, is
a 73 year old retired attorney with progressively worsening
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dementia who was diagnosed with Alzheimer’s Disease by
a neurologist. Mr. S had an older brother succumb to
Alzheimer’s disease and Mr. S was very concerned about
becoming a burden to his family. He said that he had asked
his neurologist why more people with Alzheimer’s do not
kill themselves when they realize they have such an awful,
irreversible, terminal condition and the neurologist
explained that most Alzheimer’s patients are too unaware of
what is happening to realize that they have a problem. Mr.
S said he would not allow himself to get that far along. We
discussed the possibility of T3 significantly improving his
condition and he was eager to begin treatment. I had been
treating Mr. S’s arthritis for 14 months and on the day of his
entry into this clinical trial he had forgotten the location of
our clinic. His condition was worsening.

[0103] Mr. S was referred to a local psychologist for
cognitive evaluation. The psychologist administered the
DRS-2 and the results confirmed dementia with Mr. S’s
overall percentile score as 1 (out of 100)=severely impaired
(see below) in Table 1.

TABLE 1

Pre-Treatment Clinical Findings

Index AMMS Percentile  Interpretation
Attention 9 35 normal

Initiation/ 5 5 severely impaired
Preservation

Construction 7 14 marginal
Conceptualization 5 4 severely impaired
Memory 4 2 severely impaired
DRS-2 total 3 1 severely impaired
Age corrected 1 1 severely impaired

[0104] Interpretation: Mr. S’s pre-treatment profile is con-
gruent with the diagnosis of dementia. His strength is in his
ability to attend to external cue.

[0105] Mr. S’s blood work showed a “normal” thyroid
pattern with all values within the normal range: TSH=2.90
(0.34-5.60 ulU/mL), free T4=1.0 (0.6-1.6 ng/dL), free
T3=2.43 (1.45-3.48 pg/dL), reverse T3 12 (10-24 ng/dL).
The ratio of rT3/fr3=4.94.

[0106] Mr. S’s medications had been stable for some time
and included: Plavix 75 mg QD, Norvasc 10 mg QD, Diovan
80 mg BID, Flomax 4 mg QD, Sulfasalazine 500 mg 3 BID,
Remicade infusion 3 mg/kg Q8weeks, Fosamax 70 mg
Qweek, Omega3 fish 0il 3 gm QD, Prevacid 15 mg QD. The
patient was accompanied by his wife who assisted with
coordination of medication and clearly understood the T3
protocol her husband was about to begin. Slow-release T3
instead of Cytomel (instant release) was used for this study
to reduce the potential for side effects. The T3 was com-
pounded with methylcellulose to delay absorption and the
initial dose was 7.5 ug BID and was well tolerated. His dose
was increased to 15 ug BID the following week. His pulse
and blood pressure remained stable, his body temperature
measured by oral digital thermometer was often low at 95
degrees.

[0107] After three weeks of T3 he reported that he could
now read more than 5 pages of a novel without having to go
back and reread what was just read. This was a significant
improvement. His blood work was repeated at his 3 week
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follow up visit while taking 15 ug BID. His results were all
in range: TSH 2.73, {T4 0.6, £13 2.64, rT3 12, and his ratio
of rT3/fT3=4.55 (7.8% decrease/improvement in ratio). His
dose of T3 was increased to 22.5 ug AM and 15 ug PM. He
was again evaluated in 4 weeks and still complained of
memory problems and some insomnia on T3. Klonpin 0.5
mg 1/2 PO Qhs was given for the insomnia. Pulse was steady
at 80-85 bpm and blood pressure had decreased slightly to
110/78 (initially 130/82). His next visit was 4 weeks later
and his vital signs remained stable. His dose of T3 was held
at 22.5 AM and 15 ug PM. He was scheduled for a repeat of
his DRS-2 testing and blood work for the 3 month visit. His
blood work revealed normal range fT3 2.35 and an immea-
surably low r'T3 of <10, making a ratio of <3.8. His TSH was
normal at 1.30 and fT4 was normal at 0.6. Our target ratio
of <4.0 is what is seen in healthy athletes. The sensitivity of
the rT3 measurement prevents us from calculating the ratio
more precisely since the rT3 is often below the detectable
level in healthy athletes and patients on T3 therapy. Mr. S
reported that he could now read an entire novel and remem-
ber it without having to reread sections. His repeat DRS-2
confirmed our clinical suspicion in Table 2.

TABLE 2

Before and After Treatment Findings

AMMS Percentile
Index pre & 3mo  pre & 3mo Interpretation
Attention 9----->13 35--—-->89  improved
Initiation/ 5----->10 5----->50  improved
Preservation
Construction 7----->10 14----->50  improved
Conceptualization 5----->10 4----->50  improved
Memory 455 2----->4  severely impaired
DRS-2 total 39 1----->35  improved
Age corrected 1----->8 1----->25  improved
[0108] Interpretation: Mr. S’s profile has radically

improved with treatment. The dementia is all but gone, and
the remaining pattern is suggestive of an underlying depres-
sion. This is reflected in the solo decrement of memory
function.

[0109] MLr. S reported that the first time he took the test he
“could not make any sense of it, and the second time it all
made sense.”

[0110] At this time treatment continues and the DRS-2
will be tested every 3 months to monitor additional improve-
ment. His initiation & preservation improved from the 5th
percentile to the 50th, construction from the 4th to the 50th,
his attention from the 35th to the 89th percentile. The
response to therapy was dramatic and there are no other drug
studies that show comparable improvement for patients with
Alzheimer’s dementia.

[0111] Treatment for HDS-Related Autoimmune Diseases
[0112] T3 and Lupus
[0113] Systemic Lupus Erythematosus (SLE) is a chronic

rheumatic disease of unknown etiology which affects skin,
lungs, heart, abdominal organs, joints, blood counts, kid-
neys, muscles and the nervous system. Lupus involves
inflammation that injures the above organs and can lead to
serious morbidity and mortality. SLE tends to affect females
9 times more often than males and it is especially active
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during the child-bearing years. Lupus is three times more
common in African American women than in Caucasian
women and is also more common in women of Hispanic,
Asian, and Native American descent. There are several types
of lupus: Discoid lupus is limited to the skin, Drug-induced
lupus is caused by a reaction to drugs and resolves when the
drug is discontinued, and Systemic Lupus Erythematosus
involves various organ systems and is not limited to the
dermal manifestations. The ACR diagnostic criteria for SLE
require 4/11 of the following symptoms: malar rash, discoid
rash, serositis, oral ulcers, arthritis, photosensitivity, blood
dyscrasias, renal disease, (+)ANA, (+)dsDNA, neurologic
disease. The spectrum of disease for SLE can range from
mild to life-threatening and the condition usually has an
intermittent course with flare-ups and periods of remission
that are often unpredictable. Stress will often be associated
with a worsening of SLE symptoms. The most common
presenting symptoms include extreme fatigue, painful or
swollen joints, unexplained fever, skin rashes, and kidney
problems. The treatment of SLE varies depending on disease
severity and manifestations. For mild disease involving
joints and skin, NSAIDs and Plaquenil are the usual treat-
ment. For more severe arthritis Prednisone and Methotrexate
may be necessary to achieve remission. For those with
internal organ involvement such as cerebritis, serositis or
nephritis, Imuran or IV Cytoxan may be required. SLE can
be seen as an overlap syndrome with a mixture of features
of SLE plus Sjogren’s or Scleroderma or Rheumatoid
Arthritis. In these instances a classification as Undifferenti-
ated Connective Tissue Disease (UCTD) or Mixed Connec-
tive Tissue Disease (MCTD) is invoked. There is a lower
incidence of end-stage renal disease in UCTD and MCTD
than there is in SLE. To date there are no treatment protocols
that recommend the use of thyroid T3 (triiodothyronine) as
primary or adjunctive treatment for SLE, Scleroderma,
MCTD or UCTD. We report the effective therapeutic use of
T3 in three cases of SLE.

Example 5
[0114] Treatment a Patient with Systemic Lupus Erythe-
matosus
[0115] A 42 year old female with SLE was referred to our

clinic for evaluation of acute polyarthritis involving her
hands, wrists, knees and ankles following a case of upper
respiratory tract infection. Her serum ANA was (+) at 1:1280
(very high), her white blood count (WBC) was low at 2600
(normal>4000), she was anemic with HCT of 32% (normal
is >34%) and her dsDNA was (+), a finding that is 98%
specific for SLE. She also complained of severe fatigue and
Raynaud’s syndrome. Her joint pain and swelling responded
to treatment with prednisone and plaquenil, but she
remained fatigued after 5 weeks of treatment. Her pred-
nisone dose was tapered and she was treated with T3 25 ug
BID plus plaquenil. Her Raynaud’s symptoms (cold, blue
fingers) and fatigue improved significantly, but her low
WBC persisted. After 6 months of treatment with plaquenil
and T3, her condition remained In remission without
Raynaud’s, joint swelling or pain, and her anemia resolved.
Her energy level returned to normal as soon as the T3 was
prescribed and she remained normal despite a busy work
schedule. There were no flare-ups of SLE symptoms over
the 6 month course of treatment and follow-up.
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Example 6
[0116] Treatment of Autoimmune Disease I
[0117] A 34 year old female with MCTD with features of

RA and SLE presented with extreme fatigue, acute pol-
yarthritis involving the hands, wrists, ankles and heels, a
(+)ANA of 1:1280, (+)dsDNA, (+) RF 22 (normal <10),
malar rash, oral ulcers, photosensitivity, and greater than one
hour of morning stiffness. She was treated with plaquenil
and T3 45 ug QD and prednisone was avoided because of her
history of fragile type I diabetes. Within 3 weeks she was
feeling much better, a period too rapid to attribute to
plaquenil which generally requires 6-8 weeks for a treatment
response. Her energy level was excellent and she continued
to work despite ongoing swelling in her right hand and wrist.
Methotrexate (MTX) was started at month 5 at 10 mg/wk.
By month 7 she was “feeling great” on MTX and T3 15 ug
QD. Her joint swelling had resolved, her energy level was an
8/10, her pain a 0-1/10 and she continued to work without
appreciable disability.

Example 7
[0118] Treatment of SLE II
[0119] A 68 year old female with SLE with erythematous

facial rash, photosensitivity, pleuritic chest pain/Serositis,
(+)ANA 1:640, (-)RF and ESR of 50 mm/hr (normal <20).
She responded to treatment with prednisone and plaquenil
and went into remission. She later developed a rash to
plaquenil which was discontinued. Eight months later she
developed diffuse muscle pain, and her ESR was very
elevated at 104. Her WBC was low and a trial of Imuran was
initiated along with prednisone. Her symptoms improved,
but 2 months later she broke her ankle and Imuran and
prednisone were discontinued. Her WBC remained low at
3700 and she was extremely fatigued. Eventually a trial of
T3 was initiated for fatigue and in hope that her WBC would
improve. Initially she received treatment with T3 25 ug with
only partial response. Her muscle pain decreased when her
dose was increased to 35 ug, and her symptoms completely
resolved when her dose was increased to 60 ug QD. Her low
WBC increased from 3500 to 9600, she reported no pain and
was able to resume playing tennis.

[0120] The above Examples indicate that T3 can be used
as adjunctive treatment for patients with SLE or MCTD, as
treatment for fatigue and possibly the inflammatory mani-
festations of the disease. It was effective in place of pred-
nisone and improved both red and white blood counts.
Inflammation is known to decrease 5' D1 activity through
IL-6 production, and this may explain, in part the positive
effects of T3 therapy. Autoimmune diseases flare with stress,
which also decreases 5' D2 activity, and this may explain the
positive effects of T3 therapy. Autoimmune diseases tend to
affect women more than men, and to date there is no
explanation for the female predominance. Females are more
sensitive to fluctuations in tissue T3 levels and enter hiber-
nation and dormancy more efficiently than do males. HDS
may explain the female predominance of autoimmune dis-
ease and the reversal of HDS may benefit those afflicted with
these diseases. Here the influences of T3 also minimize the
need for prednisone, a medication with many unpleasant
side effects.

Dec. 11, 2003

[0121]

[0122] Rheumatoid arthritis (RA) is an inflammatory dis-
ease that primarily affects the joints and can also involve the
eyes, lungs, heart valves and coronary arteries. It is often
associated with premature death due to heart disease. RA is
characterized by inflamed joints having symptoms that are in
a symmetrical, bilateral distribution, with morning stiffness,
swelling, fever, fatigue, anemia and occasionally rheuma-
toid nodules over the extensor surfaces of the body. The joint
inflammation leads to erosions, which can lead to deformity
and disability. The cause of RA remains unknown, but there
is a genetic predisposition with HLA-DR4 surface antigens.
RA is diagnosed by the ACR criteria which require 4 of the
following: polyarthritis involving >3 joints, symmetrical
synovitis, inflammatory distribution, morning stiffness last-
ing >1 hour, (+)rheumatoid Factor (RF), family history of
RA, x-rays confirming erosions or juxtarticular osteopenia,
rheumatoid nodule formation. Patients with the RF are
referred to as “seropositive RA” and the 30% without a RF
are referred to as “seronegative RA”. Treatment options
include NSAIDs, prednisone and disease modifying drugs
(DMARD:s) that slow the progression of disease and can
lead to remission. DMARD’s generally take a month or two
for the therapeutic effects to be realized and there are 14
DMARD?’s available, each with its own side effect profile.
They include methotrexate, leflunomide, D-Penicillamine,
sulfasalazine, gold therapy, minocycline, azathioprine,
plaquenil, cyclosporine, prograf, Remicade, Enbrel, Humira,
and Anikinra. RA can present with other conditions in an
overlap condition such as MCTD and it can present with
Fibromyalgia. Fibromyalgia does not respond to treatment
with NSAIDs, prednisone or DMARD’s. The use of T3 for
the treatment of RA has not previously been described.

Treatment of Rheumatoid Arthritis

Example 8

[0123] Treatment of Rheumatoid Arthritis I

[0124] A 71 year old female with seropositive RA (RF=
65) and joint swelling in her hands, knees and feet. She was
treated and partially responded to IM gold, a compound
known to have many side effects including the ability to
decrease T3 levels. She had also been treated with MTX
which caused hair loss, and plaquenil which was ineffective.
A trial of Imuran was poorly tolerated due to diarrhea and
Arava did not adequately control her symptoms of joint
swelling. Intermittent corticosteroid injection was necessary
for control of her wrist swelling. She later developed diffuse
muscle pain in a fibromyalgia distribution as fibromyalgia
can coexist with RA and SLE. T3 therapy 30 ug QD was
initiated and within 30 days her joint swelling decreased
along with the complete resolution of her Fibromyalgia
muscle pain. Atenolol was prescribed to control her pulse
rate and feelings of activation by the T3. When the T3 was
discontinued and T4 (synthroid) was reintroduced, her joint
swelling and muscle pain returned. The T3 was reinitiated
and her symptoms again remitted. She commented: “I never
thought I'd feel this good again.” She was able to travel
again and reported being able to shop for 12 hours without
flaring her condition. Such a complete response to treatment
is rare for those with RA.
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Example 9
[0125] Treatment of Rheumatoid Arthritis II
[0126] A 65 year old female with seropositive RA for 50

years and severely deformed hands and feet requiring mul-
tiple surgeries presented with severe fatigue, depression and
joint and muscle pain that is not controlled on MTX 20 mg
QWk. Atrial of T3 25 ug QD has an immediate and dramatic
effect with resolution of depression, fatigue, muscle and
joint pain. She is able to taper her dose of T3 after 2 months
and her symptoms remain in remission.

[0127] The potential benefit of treating the dormancy
component of RA with T3 and other dormancy reversing
agents holds great promise for patients with inflammatory
discase. RA affects the lives of greater than 2 million
Americans and it is one of the leading sources of disability.
T3, a relatively inexpensive treatment with few potential
side effects, appears to dramatically improve the quality of
life of RA patients by restoring energy levels and diminish-
ing muscle and joint pain and swelling. The use of T3 for the
treatment of RA and other inflammatory arthritities has not
been described until now.

[0128]

[0129] Lyme disease (LD) is caused by a bacterial infec-
tion with Borrelia burgdorferi (Bb) transmitted by the bite of
an infected tick. Bb infection can be associated with flu-like
symptoms, severe fatigue, expanding red bulls-eye rash,
arthritis resembling RA, nerve (Bell’s palsy) and/or heart
problems. Bb infection can also be asymptomatic and 14%
of forestry workers in endemic areas test positive for infec-
tion with Bb. Diagnosis is based on clinical symptoms and
blood or urine testing for Bb antigens and antibodies. For
those who are symptomatic, the treatment depends on the
severity of disease. For those with skin and joint symptoms,
2-3 weeks of doxycycline or minocin is usually curative. For
those who have neurologic involvement or cardiac involve-
ment (heart block), IV antibiotics are recommended for 1
month. There are patients who do not respond completely to
the above treatments and continue to suffer from fatigue,
cognitive impairment and pain and this syndrome has been
referred to as Post Lyme Syndrome. It has been studied at
various research centers and these studies offer contradictory
results. Some researchers contend that Post Lyme Syndrome
represents ongoing, partially treated infection that may remit
with long term antibiotic therapy. There is more evidence
supporting the contrary opinion that ongoing infection can-
not be documented and that long term antibiotic treatment
does not significantly alter the symptoms of Post Lyme
Syndrome beyond what is seen with placebo. Our experi-
ence with inflammatory disease and HDS suggested a role
for the use of T3 and other agents that reverse HDS. Below
are Examples 9 and 10 documenting the efficacy of reversing
the HDS aspects of Post Lyme Syndrome with T3.

Treatment of Post-Lyme Syndrome

Example 10
[0130] Treatment of Post Lyme Syndrome I
[0131] A 63 year old male presented with history of Bell’s

palsy, polyarthritis, extreme fatigue, (+) Lyme serology, (+)
Lyme urine antigen, (-) RF. Treatment with minocin
decreased headaches, but fever and chills persisted. Treat-
ment of Babesia (an infection that is also associated with tick
bite) resolved fevers and chills. Fatigue remained severe and
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patient fell asleep while driving. Treatment with T3 45 ug
improved his energy levels and from 4/10 to 7/10 and
decreased his pain from 10/10 to 2/10. Atenolol 25 mg 1/2
QD was used with T3 to control sympathetic hyperactivity
associated with HDS and maintain normal heart rate. Patient
was tapered off of T3 in 4 months and was still in excellent
health four months later.

Example 11
[0132] Treatment of Post Lyme Syndrome 1I
[0133] AS57 year old female presented with Lyme disease

after receiving multiple tick bites while working in the
Sierra Foothills. She had a 10 cm bull’s eye rash, positive
Lyme serology, severe fatigue, polyarthritis resembling RA
with extensive rheumatoid nodule formation, cognitive
impairment, and exercise intolerance that rendered her dis-
abled. She received antibiotic therapy for 12 months without
complete resolution of her symptoms. Minocin is also a
recognized treatment for RA. She also gained more than 40
pounds from minocin therapy, a recognized side effect of
chronic antibiotic therapy. Plaquenil was added to control
rheumatoid nodule formation and minocin was discontin-
ued. Her fatigue and cognitive impairment did not respond
to antidepressant therapy. T3 45 ug daily was initiated and
was immediately helpful. After 4 weeks of T3 therapy her
energy levels returned to normal for the first time in 5 years.
She was able to resume her normal activity level and her
cognitive impairment resolved. T3 was discontinued and her
symptoms gradually returned after 2 months. She now
requires only15 ug of T3 QD with serum T3 levels that are
well within the normal range. She is in remission and her
rate of nodule formation has also slowed to nearly zero.

[0134] Tt is estimated that there are nearly 16,000 Ameri-
cans with LD and many are receiving chronic IV antibiotic
therapy which is not recognized as an effective therapy by
most insurance carriers. Adjunctive therapy that specifically
focuses on reversing HDS is effective and relatively inex-
pensive treatment that alleviates disability and merits further
study.

[0135]

[0136] Psoriatic arthritis an inflammatory arthritis similar
to RA, but with a more asymmetrical distribution of joint
involvement, sausage digits, pitted nails, skin lesions
(plaques) and systemic features such as iritis that can lead to
blindness. It responds to the same medications used for RA,
but it can be more resistant to treatment. Unlike RA,
psoriatic arthritis can affect the lower spine in the sacroiliac
joints leading to complete ankylosis of the joint. For this
reason, psoriatic arthritis is considered a spondyloarthropa-
thy (inflammatory disease affecting the spine) along with
ankylosing spondylitis, Reiter’s syndrome/reactive arthritis,
enteropathic arthritis and Becet’s.

Treatment of Psoriatic Arthritis

Example 12
[0137] Treatment of a Patient with Psoriatic Arthritis
[0138] A 64 year old female presented with a history of

psoriasis, psoriatic arthritis, iritis that disfigured both pupils
in 1985. She had tried and not tolerated treatment with
prednisone, sulfasalazine, methotrexate, and needed addi-
tional treatment for erosive arthritis which was deforming
her feet and hands. A trial of azothioprine was poorly
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tolerated due to malaise, methotrexate was tried at low dose
and caused nausea, leflunamide also caused nausea and
Remicade was initiated. Shortly thereafter, she developed
fever of 105 degrees and Remicade was discontinued. 2
months later a trial of T3 30 ug QD was initiated because of
fatigue and muscle pain in a Fibromyalgia distribution.
Within 6 weeks, her muscle pain had resolved, her psoriatic
arthritis was in remission, her psoriatic skin lesions resolved
and her energy level increased to 9/10. Five months later her
T3 was tapered off and she remained in remission for 3
months. Psoriatic arthritis is known to flare with both
environmental, physical and emotional stress.

[0139] The treatment of HDS in patients with spondyloar-
thropathies has not previously been described, nor has the
use of T3 previously been advocated for the treatment of
spondyloarthropathy.

[0140]

[0141] Myositis is a rare disease that involves tissue-
damaging inflammation of the muscle fibers and skin. Myo-
sitis is a term that describes several illnesses including
polymyositis, dermatomyositis and inclusion body myositis.
The symptoms of myositis include severe muscle weakness
that can make movement impossible and may require
mechanical ventilation when the respiratory muscle are
involved. Serum reveals an elevated CPK and sedimentation
rate. EMG testing can help identify areas of muscle with
abnormal electrical conduction and muscle biopsy confirms
the diagnosis, although muscle biopsy is not always diag-
nostic. Treatment requires prednisone control inflammation,
and DMARD therapy is used to minimize the need for long
term prednisone therapy. The challenge to treating this
condition is to avoid the many disabling side effects asso-
ciated with chronic prednisone therapy. For this reason,
effective alternative therapies to prednisone for myositis are
of great interest.

Treatment of Myositis

Example 13
[0142] Treatment of a Patient with Myositis
[0143] 67 year old male with bilateral lower extremity

weakness and mild upper extremity pain was referred for
evaluation of an elevated CPK of 1100 (normal<190 mg/dl).
Electrical studies were borderline with some mild abnor-
malities in the paraspinal musculature. Muscle biopsy was
non diagnostic and treatment with prednisone 40 mg QD did
not completely resolve his symptoms of fatigue and muscle
weakness. CPK levels did return to normal after prednisone
and increased when prednisone was tapered. The patient
grew weary of the prednisone side effects and discontinued
treatment. He was evaluated by a university-based neurolo-
gist who specializes in diseases of muscle. The patient was
offered treatment that was equally ineffective. He began to
show some symptoms of fibromyalgia with severe fatigue,
muscle pain and cognitive impairment. His thyroid studies
were evaluated and all values were in the normal range. To
reverse the HDS component of his condition, a trial of T3
was initiated and within one month his symptoms improved.
His T3 dose was gradually increased to 45 ug daily and he
reported a complete remission stating “I felt like an 18 year
old again playing with my grandkids.” His symptoms
returned when his dose was tapered to zero, but not to the
same degree as pretreatment. In this case, T3 therapy was
more effective than prednisone had been with fewer side
effects.
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Example 14
[0144] Treatment of a Patient with Chronic Back Pain
[0145] A 72 year old female was referred for evaluation of

mildly elevated CPK levels of 250 mg/dl and chronic upper
back pain following treatment with a lipid lowering agent
known to induce myopathy. Her symptoms had persisted for
years despite the discontinuation of the offending medica-
tion. Her thyroid studies were evaluated and all values were
in the normal range. A trial of T3 was initiated to improve
muscle metabolism. Her symptoms gradually improved and
her CPK levels dropped to normal over a period of 3 months.
She reported improved energy levels and cognitive function
as well as resolution of her chronic upper back pain.

[0146] It appears that treating the HDS component of
inflammatory disease with T3 may provide an effective
alternative for the treatment of myositis with prednisone.

[0147]

[0148] Scleroderma is a potentially life threatening con-
dition with few effective therapies. It is a condition associ-
ated with thickening, hardening, or tightening of the skin,
blood vessels and internal organs. There are two types of
scleroderma: (1) localized scleroderma affecting the skin as
morphia (hard, oval shaped patches on the skin) or linear
(lines or streaks of thickened skin in arcas such as the arms,
legs or forehead) and (2) generalized scleroderma affect
many parts of the body.

[0149]

[0150] a.) Limited scleroderma occurs gradually and
affects the skin of the hands and later may affect the
esophagus, lungs or intestines.

Treatment of Scleroderma

There are two types of generalized scleroderma:

[0151] b.) Diffuse scleroderma develops more sud-
denly, with skin thickening throughout the body.
Internal organs are more affected and this condition
is often lethal.

[0152] Scleroderma is primarily diagnosed by physical
exam, although serologic studies can be helpful. The posi-
tive anticentromere antibody test is often positve in localized
scleroderma and the SCL 70 is often positive for those with
diffuse scleroderma. Unfortunately, there is no cure for
Scleroderma and patients may develop worsening circula-
tion problems leading to finger and toe gangrene and ampu-
tation, or lung or heart fibrosis that is progressive and lethal.
Innovative treatment approaches include proastacyclin ana-
logues to control pulmonary artery hypertension, and cyclo-
phosphamide infusion to control pulmonary fibrosis. Neither
treatment is curative. The clinical findings of Raynaud’s
syndrome (finger blood vessel constriction) frequently
accompany Scleroderma, and T3 has been used to treat
Raynaud’s in the past with some success. During dormancy
there is lower than normal peripheral circulation to minimize
heat loss and these findings are consistent with Scleroderma.
Additionally, the abnormal fibrosis seen in scleromyxedema
is not unlike fibrotic changes seen in patients with some
forms of thyroid disease. Low T3 and elevated rT3 is a
feature of HDS and it produces a state that is similar to
hypothyroidism. Alterations or reversal of the hand fibrosis
seen in patients with scleroderma following treatment with
T3 has not been described.
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Example 15
[0153] Treatment of a Patient with Scleroderma
[0154] A 37-year old male with worsening sclerodactyly

of his hands and wrists presented to the clinic for evaluation
and treatment. He was unable to play guitar or practice
martial arts due to worsening finger range of motion restric-
tions. His thyroid studies revealed an elevated TSH of 8
IU/ml consistant with hypothyroidism and he was placed on
T4 (thyroxine). His energy level improved but his finger
range of motion was not affected. He also had (+) Lyme
studies and after a second opinion at a university-based
clinic, treatment for Lyme disease was recommended and
administered. His grip strength and range of motion
remained disabling. Six months later, there was no indica-
tion of improvement and a trial of T3 was prescribed. His
finger range of motion gradually improved and he was able
to return to his guitar playing and martial arts with only mild
restrictions. T3 was discontinued and T4 was reinstituted.
His condition remained stable and his energy level remains
excellent until he underwent a course of cortisone from
another clinician. Cortisone is known to increase rT3 and
lower T3 levels. His energy level and grip were compro-
mised by the cortisone for greater than 3 months and he
returned for treatment with T3. His condition responded to
another course of T3.

Example 16
[0155] Treatment of a Patient with Scleroderma II
[0156] A 59 year old female with localized scleroderma

involving her hands and with scleromyxedema involving her
shins described worsening lower extremity weakness
impairing her ability to ascend stairs. She also displayed
some features of lupus with a history of pleural effusion,
malar rash and a positive ANA. Her CPK was elevated to
700 mg/dl and a course of prednisone and methotrexate were
prescribed. She did not tolerate prednisone therapy, although
it decreased her CPK level and improved muscle strength.
Her scleromyxedema improved on methotrexate therapy.
She had a longstanding history of hypothyroidism and was
receiving T4 therapy with normal labs. Reverse T3 levels
were elevated to the upper limit of normal and fT3 was in the
lower limits of normal making a ratio of r'T3 to fT3 of greater
than 10 indicating a compromised peripheral conversion of
T4 to T3. A trial of T3 improved her energy level and
maintained her CPK in the normal range as did the previous
course of prednisone. Her scleromyxedema seemed to
respond to the T3 as well with additional resolution of
symptoms beyond that seen with methotrexate. A medica-
tion error occurred and her disease flared requiring ER
attention for sever chest pain and shortness of breath. Labs
for autoimmune activation were positive, however, thyroid
studies revealed an elevated TSH consistent with under-
treated hypothyroidism. Two days of corticosteroid were
prescribed and her T4 dose was increased to address the
hypothyroidism. Her symptoms again remitted and
remained controlled when the corticosteroid was withdrawn.

[0157] A link between thyroid disease and autoimmune
disease has been described, but a flare of lupus-like pleuritis
attributable to inadequate thyroid replacement is not an
expected finding. The adjunctive use of T3 as DMARD
therapy for scleroderma may provide further improvement.
T3 increases nitric oxide synthetase activity, which
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improves peropheral circulation and increases prostacyclin
synthetase activity, which may reverse pulmonary artery
hypertension is also important for treatment of scleroderma.
That T3 therapy improved finger range of motion and
apparently reduced the severity of sclerodactyly is especially
noteworthy. Addressing the HDS component of autoimmune
discase appears to offer a significant advance to current
treatment protocols

[0158] Treatment of Reflex Sympathetic Dystrophy
(RSD)
[0159] Reflex sympathetic dystrophy involves a distur-

bance in the sympathetic nervous system, which controls the
opening and closing blood vessels or sweat glands. It
primarily affects the hands and feet. RSD often develops
after a trauma to an area followed by changes in the
sympathetic control of that area. Commonly patients with
RSD describe burning, painful or swollen limbs, tempera-
ture changes and changes in skin color, rapid hair or nail
growth. Eventually the tissues may become retracted or
weakened. It is seen in association with surgery, diabetes,
thyroid disorders, lung disease, infections, heart attack or
stroke. Treatment options are limited to biofeedback, blood
pressure medications, physical therapy, nerve blocks or
surgical nerve transactions. This condition is often chronic
and often leads to disability.

Example 17
[0160] Treatment of a Patient with Fibromyalgia and RSD
[0161] A 37-year old female presented for treatment of

Fibromyalgia and was found to have severe RSD involving
the left foot and shin. She was barely able to use the clutch
in her car because even the slightest pressure is pain induc-
ing and walking was difficult. Foot discoloration was
reported and textbook photographs of RSD were identical to
the appearance of her lower extremity. A trial of T3 30 ug
QDis initiated for treatment of her fibromyalgia and within
3 weeks her RSD is 90% resolved. Her symptoms of RSD
remain in remission after she was weaned from a 2 month
course of T3 therapy.

[0162] Any potential treatment for RSD represents a boon
and the rapid normalization of sympathetic activity to her
peripheral nerves with T3 is worthy of further study. RSD
may be a manifestation of dormancy since control of blood
flow to the periphery is critical to survival. There may be a
protective mechanism to alter blood flow and pain sensitiv-
ity to injured limbs during dormancy. The sympathetic
hyperactivity is a finding that is common to dormancy and
RSD.
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Industrial Applicability

[0362] Embodiments of this invention are useful in the
health care, research, veterinary medicine, medical research
and the pharmaceutical industries. New normal ranges are
provided for detecting abnormalities of energy metabolism
and aiding in diagnosis of human dormancy syndrome. By
providing normal ranges that reflect individuals not suffering
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from dormancy syndrome, abnormalities can be more easily
detected. Treatments based upon identification of a new
normal range can be more appropriate, and can be provided
to individuals previously considered to be normal, but in
fact, have disorders including human dormancy syndrome.

I claim:
1. Amethod for diagnosing human dormancy syndrome in
a human, comprising the steps of:

(2) measuring serum levels of T3 and fT3;

(b) calculating the ratio of rT3/fT3, wherein said ratio is
above about 4; and

(c) determining the presence of one or more findings

associated with human dormancy syndrome.

2. The method of claim 1, wherein said one or more
findings is selected from the group consisting of persistent
fatigue, cognitive impairment, weight gain, depression,
alopecia, constipation, insomnia, sleep apnea, loss of libido,
cold intolerance, exercise intolerance, addiction to stimu-
lants, history of Raynaud’s Syndrome, dislipidemia, athero-
sclerosis, syndrome X, peripheral vascular disease, type II
diabetes, dementia, Alzheimer’s Disease, demyelinating dis-
ease, muscle tension headache, migraine, fibrocystic breast
disease, breast cancer, prostate cancer, ovarian cancer, other
cancers, cholelithiasis, pulmonary artery hypertension, pul-
monary fibrosis, COPD, asthma, systemic hypertension,
infertility, fibromyalgia, chronic fatigue syndrome, chronic
wide spread pain and other chronic pain states, and obesity.
autoimmune conditions such as lupus, scleroderma, rheu-
matoid arthritis, sarcoidosis, vasculitis, myositis, ankylosis-
ing spondylitis, psoriatic arthris, reactive arthritis, Reiter’s
syndrome, Becet’s disease, polymyalgia rheumatica. viral
infection, bacterial infection, fungal infection, septic shock,
pneumonia, narcolepsy, hypertension, liver disease, esoph-
ageal dysmotility, inflammatory bowel discase, renal dis-
ease, Parkinson’s disease, coma, impaired stage 4 sleep,
irritable bowel syndrome, elevated CRH, elevated sympa-
thetic nervous system activity, dysregulated HPA, low sero-
tonin, altered nitric oxide metabolism and NOS activity, low
oxytocin levels, mitochondrial impairment and structural
changes with decreased membrane permeability, compulsiv-
ity, hypervigilance, dissociation, impaired natural killer cell
activity, elevated CSF substance P levels, blunted growth
hormone response during provocation testing, orthostatic
hypotension, and altered cerebral blood flow.

3. A method for treating human dormancy syndrome in a
patient, comprising:

identifying a patient having a finding associated with
human dormancy syndrome; and

reducing the ratio of serum rT3 to serum fT3 to below

about 6 and said finding returns substantially to normal.

4. A method for treating human dormancy syndrome in a
patient, comprising:

identifying a patient having a finding associated with
human dormancy syndrome; and

inhibiting the enzyme 5-D1 to elevate serum T3 levels,

so that the ratio of serum rT3/fT3 decreases to below
about 6.

5. The method of claim 4, wherein said human dormancy

syndrome is associated with at least one finding selected

from the group consisting of persistent fatigue, cognitive
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impairment, weight gain, depression, alopecia, constipation,
insomnia, sleep apnea, loss of libido, cold intolerance,
exercise intolerance, addiction to stimulants, history of
Raynaud’s Syndrome, dislipidemia, atherosclerosis, syn-
drome X, peripheral vascular disease, type II diabetes,
dementia, Alzheimer’s Disease, demyclinating disease,
muscle tension headache, migraine, fibrocystic breast dis-
ease, breast cancer, prostate cancer, ovarian cancer, other
cancers, cholelithiasis, pulmonary artery hypertension, pul-
monary fibrosis, COPD, asthma, systemic hypertension,
infertility, fibromyalgia, chronic fatigue syndrome, chronic
wide spread pain and other chronic pain states, and obesity.
autoimmune conditions such as lupus, scleroderma, rheu-
matoid arthritis, sarcoidosis, vasculitis, myositis, ankylosis-
ing spondylitis, psoriatic arthris, reactive arthritis, Reiter’s
syndrome, Becet’s and polymyalgia rheumatica. viral infec-
tion, bacterial infection, fungal infection, septic shock, pneu-
monia, narcolepsy, hypertension, liver disease, esophageal
dysmotility, inflammatory bowel disease, renal disease, Par-
kinson’s disease, coma, impaired stage 4 sleep, irritable
bowel syndrome, elevated CRH, elevated sympathetic ner-
vous system activity, dysregulated HPA, low serotonin,
altered nitric oxide metabolism and NOS activity, low
oxytocin levels, mitochondrial impairment and structural
changes with decreased membrane permeability, compulsiv-
ity, hypervigilance, dissociation, impaired natural killer cell
activity, elevated CSF substance P levels, blunted growth
hormone response during provocation testing, orthostatic
hypotension, and altered cerebral blood flow.

6. A method for treating human dormancy syndrome in a
patient, comprising stimulating the enzyme 5'-D1 to increase
T3 production so that the ratio of serum rT3/fT3 decreases
to below about 6.

7. A method for treating human dormancy syndrome in a
patient, comprising inhibiting the enzyme 5-D1 and stimu-
lating at least one of the enzymes 5'-D2 and 5'-D1 so that the
ratio of serum rT3/f13 is below about 6.

8. A method for treating human dormancy syndrome in a
patient, comprising administering T3 to decrease the ratio of
serum rT3/fT3 to below about 6.

9. The method of claim 8, further comprising at least one
therapy selected from the group consisting of physical
therapy and occupational therapy.

10. The method of claim &, further comprising at least one
therapy selected from the group consisting of psycho-
therapy, cognitive behavioral therapy, exposure therapy,
beta-adrenergic antagonist therapy, serotonin reuptake
inhibitor therapy, MgSQO, therapy, magnesium therapy, oxy-
tocin therapy, dopamine increasing therapy, glucocorticoid
therapy, ACTH therapy, and nitric oxide enhancing therapy.

11. A method for treating dementia, comprising the steps
of:

(a) providing a subject suffering from dementia; and

(b) increasing serum T3 levels in said subject, said
increase in serum T3 being associated with an improve-
ment in at least one finding selected from the group
consisting of memory impairment, cognitive improve-
ment, increased energy level and increased physical
activity.
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12. The method of claim 11 wherein said dementia is
associated with Alzheimer’s disease.

13. The method of claim 11, wherein said step of increas-
ing serum T3 levels is carried out using exogenously added
T3.

14. The method of claim 11, wherein said step of increas-
ing serum T3 levels is carried out by providing an effective
amount of an agent that increases the production of endog-
enous T3.

15. The method of claim 11, wherein said step of increas-
ing serum T3 levels is carried out by providing an effective
amount of an agent that decreases the production of endog-
enous 1T3.

16. The method of claim 11, wherein said improvement is
assessed using dementia rating scale-2 (“DMS-2").

17. The method of claim 11, wherein said step of increas-
ing serum T3 levels is carried out using an effective amount
of an agent that decreases metabolism of T3.

18. The method of claim 11, wherein said step of increas-
ing serum T3 levels is carried out using sustained-release
preparation of T3.

19. The method of claim 11, further comprising using at
least one adjunct therapy.

20. The method of claim 19, wherein said adjunct therapy
is behavioral therapy or cognitive therapy.

21. The method of claim 19, wherein said adjunct therapy
is carried out using a pharmaceutical agent.

22. The method of claim 21, wherein said pharmaceutical
agent is a serotonin re-uptake inhibitor.

23. The method of claim 22, wherein said serotonin
re-uptake inhibitor is (+)fluoxetine, fluvoxamine, paroxet-
ine, sertaline, (+) venlafaxine, or St. John’s Wort.

24. The method of claim 21, wherein said pharmaceutical
agent is one or more of melatonin, testosterone, oxytocin,
selenium, iodine, magnesium and nitroglycerin.

25. The method of claim 3, wherein said finding is an
autoimmune disorder.

26. The method of claim 3, wherein said finding is
rheumatoid arthritis.

27. The method of claim 3, wherein said finding is
systemic lupus erythematosus.

28. The method of claim 3, wherein said finding is
post-Lyme discase arthritis.

29. The method of claim 3, wherein said finding is
psoriatic arthritis.

30. The method of claim 3, wherein said finding is
myositis.

31. The method of claim 3, wherein said finding is chronic
back pain.

32. The method of claim 3, wherein said finding is
scleroderma.

33. The method of claim 3, wherein said finding is reflex
sympathetic dystrophy.
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