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I~ (57) Abstract: The present invention relates to the use of a growth hormone (GH) secretagogue, such as a ghrelin-like compound,
&\ for the preparation of a medicament for the prophylaxis or treatment of ghrelin deficiency, and/or undesirable symptoms associated
& therewith, in an individual at risk of acquiring partial or complete ghrelin deficiency resulting from a medical treatment and/or from
R a pathological condition. The present invention also relates to use of a secretagogue compound for the preparation of a medicament
& for the prophylaxis or treatment of one or more of: loss of fat mass, loss of lean body mass, weight loss, cachexia, loss of appetite,
& immunological dysfunction, malnutrition, disrupted sleep pattern, sleepiness, reduction in intestinal absorption and/or intestinal mo-
e\ bility problems in an individual suffering from, or at risk of suffering from, ghrelin deficiency. Furthermore, the present invention

relates to the use of a secretagogue, such as a ghrelin-like compound, for the production of a medicament for preventing weight

increase in an individual either: a) being converted from a hyperthyroidic state to euthyroid state, or b) in remission from being
converted from a hyperthyroidic state to euthyroid state.
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Use of a secretagogue for the treatment of ghrelin deficiency

All patent and non-patent references cited in the application, or in the present

application, are also hereby incorporated by reference in their entirety.
Field of invention

The present invention relates to the use of a growth hormone (GH) secretagogue,
such as a ghrelin-like compound, for the preparation of a medicament for the
prophylaxis or treatment of ghrelin deficiency, and/or undesirable symptoms
associated therewith, in an individual at risk of acquiring partial or complete ghrelin
deficiency resulting from a medical treatment and/or from a pathological condition.
The present invention also relates to use of a secretagogue compound for the
preparation of a medicament for the prophylaxis or treatment of one or more of: loss
of fat mass, loss of lean body mass, weight loss, cachexia, loss of appetite,
immunological dysfunction, malnutrition, disrupted sleep pattern, sleepiness,
reduction in intestinal absorption and/or intestinal mobility problems in an individual
suffering from, or at risk of suffering from, ghrelin deficiency. Furthermore, the
present invention relates to the use of a secretagogue, such as a ghrelin-iike
compound, for the production of a medicament for preventing weight increase in an
individual either:

a) being converted from a hyperthyroidic state to euthyroid state, or

b) in remission from being converted from a hyperthyroidic state to euthyroid state.
The present invention further relates to a method for preventing weight increase in
an individual either:

a) being converted from a hyperthyroidic state to euthyroid state, or

b) in remission from being converted from a hyperthyroidic state to euthyroid state;

by administering a secretagogue, such as a ghrelin-like compound.
Background of invention

Ghrelin is a bioactive peptide which originally was described to be involved in the

control of GH secretion but later found to be a major regulator of appetite, food

CONFIRMATION COPY
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intake and energy homeostasis ( Kojima M et al., Trends Endocrinol Metab 12:118-
122; Nakazato M et al., 2001, Nature 409:194-198). Similar to many other bioactive
peptides, ghrelin probably act both as a hormone, a paracrine substance and as a
neurotransmitter. The story of ghrelin, its receptor and synthetic compounds acting
through this receptor unraveled in a unique "reverse" order. In the eighties a
synthetic hexa-peptide from a series of opioid-like peptides was found to be able to
release growth hormone (GH) from isolated pituitary cells (Bowers CY et al., 1980,
Endocrinology 106:663-667). Since this action was independent of the growth
hormone releasing hormone (GHRH) receptor, several pharmaceutical companies
embarked upon drug discovery projects based on this hexa-peptide GH
secretagogue (GHS) and its putative receptor. Several series of potent and efficient
peptide as well as non-peptide GH secretagogues were consequently described In
the mid nineties (Bowers CY et al., Endocrinology 114:1537-1545; Patchett AA et
al.. 1995:; Proc Natl Acad Sci U S A 92:7001-7005; Smith RG et al., Science
260:1640-1643). However, it was only several years later that the receptor through
which these artificial GH secretagogues acted was eventually cloned and shown to
be a member of the 7TM G protein coupled receptor family (Howard AD et al.,
Science 273:974-977: Smith RG et al., 1997 Endocr Rev 18:621-645). In 1999, the
endogenous ligand for this receptor the hormone ghrelin was finally discovered
(Kojima M et al., 1999, Nature 402:656-660). The main site for ghrelin production is

the stomach, where the peptide is found in classical endocrine cells in the gastric

MUuUcosa.

From here, ghrelin is secreted in the pre-meal situation which results in a sharp,

short-lived surge in plasma levels of ghrelin before the meal and starting 1-2 hours
before and lasting a short while after initiation of the meal. Since ghrelin is the only
peripherally produced orexigenic (appetite promoting) substance it is believed that

the increase in plasma levels of ghrelin is crucial for the initiation of the meal.

In its role as a key initiator of appetite, ghrelin released from the endocrine cells In
the mucosa of the Gl tract may act both locally as a paracrine substance and

centrally as a hormone.

Ghrelin deficiency
An individual with ghrelin deficiency lacks sufficient levels of the peptide hormone

ghrelin. Ghrelin deficiency is associated with a number of pathological causes,
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however until now was not deemed in itself to be a significant cause of further
pathology. Indeed, a ghrelin-deficient mouse has been generated that showed that
ghrelin is not a vital regulator of mouse bodily systems: the deficient mice had the
same size, growth rate, food intake, body composition, reproduction, gross
behaviours and tissue pathology as their healthy littermates Sun et al., Molecular
and Cellular Biology, 23 (22): 7973-7981, “Deletion of Ghrelin affects neither growth
nor appetite”). Thus, ghrelin deficiency could be considered an effect of pathology

rather than a cause of further pathology.

Although ghrelin deficiency is a known phenomenom in some cases, e.g.
hyperthyroidism, it was previously thought that ghrelin deficiency would lead to
compensatory upregulation of GHS-1a receptor expression, which would then
induce increased sensitivity to the hormone. Certainly, no distinct ghrelin deficiency
syndrome has been documented until now, nor was a need to administer ghrelin to

ghrelin-deficient patients documented.

Summary of invention

The present invention relates to use of a secretagogue compound, such as ghrelin
or a ghrelin-like compound, for the preparation of a medicament for the prophylaxis
or treatment of ghrelin deficiency, and/or symptoms associated with ghrelin
deficiency, in an individual in need thereof. Said individual may be suffering from, or
at risk of acquiring, partial or complete ghrelin deficiency resulting from e.g. a
medical treatment or pathological condition. In all embodiments described herein, it
is also envisaged that a secretagogue, such as a ghrelin-like compound, may be
used to treat/prevent symptoms in those who have previously suffered, or are In

remission from, ghrelin deficiency.

It is surprising and unexpected that the effect of ghrelin deficiency on humans is
very different than in a knockout mouse model. The ghrelin deficiency syndrome In
the human being has been found by the inventors of the present invention to be
associated with one or more of the following symptoms: loss of fat mass, loss of
lean body mass, weight loss, cachexia, loss of appetite, immunological-disruption

and malnutrition, disrupted sleep pattern, sleepiness, malabsorption and motility
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problems with the intestine. Never before has it been realised that ghrelin deficiency

has such side-effects in the human patient.

The present invention also relates to use of a secretagdgue compound for the
preparation of a medicament for the prophylaxis or treatment of one or more of: loss
of fat mass, loss of lean body mass, weight loss, cachexia, loss of appetite,
immunological dysfunction, mainutrition, disrupted sleep pattern, drowsiness,
lowered intestinal absorption and/or intestinal motility problems in an individual
suffering from, or at risk or suffering from, a pathological condition selected from:

- a pathological condition associated with insulin resistance

- a pathological condition associated with disrupted epithelium in the Gl tract

- hyperthyroidism

The present invention also relates to a method of treatment of an individual suffering
from ghrelin deficiency, wherein said individual is administered a GH secretagogue
compound or pharmaceutical salt thereof. The present invention further relates to a
method of treatment of one or more of: loss of fat mass, loss of lean body mass,
weight loss, cachexia, loss of appetite, immunological dysfunction , bone
remodulation, malnutrition, disrupted sleep pattern, drowsiness, lowered intestinal
absorption and/or intestinal motility problems in an individual suffering from, or at
risk or suffering from, a pathological condition selected from:

- a pathological condition associated with insulin resistance

- a pathological condition associated with disrupted epithelium in the Gl tract

- hyperthyroidism.

It is preferred that administration of the compounds of the present invention acts to

prevent or reverse a ghrelin-deficient state of an individual.

In another aspect, the invention relates to the use of a secretagogue compound for
the preparation of a medicament for preventing weight increase in individuals being
converted from a hyperthyroidic state to euthyroid state and/or in remission from a
state of hyperthyroidism. It is preferred that said individual is being converted from a
hyperthyroidic state to euthyroid state Furthermore, the invention relates to a
method for preventing weight increase in individuals being converted from a

hyperthyroidic state to euthyroid state and/or in remission from a state of
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hyperthyroidism, said method comprising administration of a secretagogue to said

individual.

Preferably, the secretagogue used in the uses and methods of the present invention
is a ghrelin-like compound which comprises a structure defined herein below, or a

pharmaceutically acceptable salt thereof.

In order to minimize weight gain, secretagogue therapy is preferably initiated at the
time of referral to treatment of hyperthyroidism and continued throughout the
treatment period (and optionally after, during the remission period), in doses that at
least normalize the individual’'s plasma ghrelin level, thus preventing an upregulation

in the number of the individual’s ghrelin receptors

In a preferred aspect of the invention the secretagogue, such as a ghrelin-like
compound is administered with a substance capable of increasing the half-life of the
secretagogue, for example by incorporating the secretagogue compound into
liposomes, micelles, iscoms, and/or microspheres or other transport molecules, In

particular to protect the modified amino acid from being desacylated.

In all embodiments of the present invention, the medicament can be administered as
a bolus injection or by fast running infusion, i.e. an infusion preferably lasting less
than 120 minutes, such as less than 90 minutes, for example less than 60 minutes,

such as less than 45 minutes, such as less than 30 minutes, for example less than
25 minutes, such as less than 20 minutes, such as less than 15 minutes, for
example less than 12 minutes, such as less than 10 minutes, such as less than 8
minutes, for example less than 6 minutes, such as less than 5 minutes, such as less
than 4 minutes, for example less than 3 minutes, such as less than 2 minutes, such

as less than 1 minute.

In one preferred embodiment the medicament is administered as a bolus. The bolus

is preferably administered subcutaneously.

Prevention of weight gain in individuals being converted from a hyperthyroidic state

to euthyroid state.



10

15

20

29

30

35

CA 02603295 2007-10-01

WO 2005/097173 PCT/DK2005/000237

Without being bound by theory, the low plasma ghrelin level and the general state of
starvation in hyperthyroidism may induce an increase in ghrelin receptor level in the
hypothalamus. This up regulation may last much longer than the actual increase In
thyroid function — but due to the constitutive activity of the ghrelin receptor the
hypothalamus will respond with increased food intake. Treatment of an individual
with such an altered metabolism with a secretagogue will prevent upregulation of the
ghrelin receptors, thus preventing or lessening high levels of food intake, and

decreasing or preventing weight gain.

Administration of a secretagogue such as ghrelin may also act to prevent or lessen
the increase in body weight observed the following 1-5 years after euthyroid
conditions have been achieved by e.g. anti-thyroid treatment or radioiodine
treatment. Thus, ghrelin can also prevent increase in body weight during remission
from hyperthyroid treatment, when the individual is still at risk of weight increase due

to altered metabolism, such as the following 1-5 years after euthyroid conditions

have been achieved.

These effects probably also work in synergy with the contributing effect that ghrelin
decreases locomotor activity which may be helpful in order to relax the restless
patients with hyperthyroid diseases. Another contributing effect may also be that
preventing a weight gain or facilitating maintenance of weight, in particular in
individuals being converted from a hyperthyroidic state to euthyroidic state, Is
correcting the imbalance between energy intake and energy consumption, i.e. total
body metabolism. During the hyperthyroid period a secretagogue such as ghrelin
may counteract the increased metabolism and hence increase body weight,
decrease body temperature and minimize the catabolic condition. In addition ghrelin
has also been shown to decrease locomotor activity which may be helpful in order to

relax the restless patients with hyperthyroid diseases.
Detailed description of the invention
Definitions

Amino acid: Entity comprising an amino terminal part (NH,) and a carboxy terminal

part (COOH) separated by a central part comprising a carbon atom, or a chain of
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carbon atoms, comprising at least one side chain or functional group. NH, refers to
the amino group present at the amino terminal end of an amino acid or peptide, and
COONH refers to the carboxy group present at the carboxy terminal end of an amino
acid or peptide. The generic term amino acid comprises both natural and non-
natural amino acids. Natural amino acids of standard nomenclature as listed in J.
Biol. Chem., 243:3552-59 (1969) and adopted in 37 C.F.R., section 1.822(b)(2)
belong to the group of amino acids listed in Table 1 herein below. Non-natural amino
acids are those not listed in Table 1. Examples of non-natural amino acids are those
listed e.g. in 37 C.F.R. section 1.822(b)(4), all of which are incorporated herein by
reference. Further examples of non-natural amino acids are listed herein below.

Amino acid residues described herein can be in the “D” or or “L" isomeric form.

Symbols Amino acid
1-Letter 3-Letter
Y Tyr fyrosine
G Gly glycine
F Phe phenylalanine
\ Met methionine
A Ala alanine
S Ser serine
I lle iIsoleucine
. Leu leucine
T Thr threonine
V Val valine
P Pro proline
K Lys lysine
H His histidine
Q Gln glutamine
E Glu glutamic acid
W Trp tryptophan
R Arg arginine
D Asp aspartic acid
N Asn asparagine
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C Cys cysteine

Table 1. Natural amino acids and their respective codes.

Appetite. Appetite in an individual is assessed by measuring the amount of food
iIngested and by assessing the individual's desire to eat. Appetite (i.e., hunger) is
typically assessed with a short questionnaire given to individuals on a random basis
several times a week. Typically, subjects rate their hunger, preoccupation with food,
and desire to eat greater quantities and different types of food by answering the

questions using analogue scales ranging from 1, not at all, to 5, extremely.

Amino acid residue: the term "amino acid residue” is meant to encompass amino
acids, either standard amino acids, non-standard amino acids or pseudo-amino
acids, which have been reacted with at least one other species, such as 2, for
example 3, such as more than 3 other species. In particular amino acid residues
may comprise an acyl bond in place of a free carboxyl group and/or an amine-bond
and/or amide bond in place of a free amine group. Furthermore, reacted amino

acids residues may comprise an ester or thioester bond in place of an amide bond

BMI: The body mass index (BMI) measures an individual’'s height to weight ratio. It
IS determined by calculating weight in kilograms divided by the square of height in

meters. The BMI "normal” range is 19-22.

Body fat mass: Body fat mass can be measured e.g. by the fat fold technique: In this
technique, a pincer-type caliper is used to measure subcutaneous fat by determining
skin fold thickness at representative sites on the body. These skin fold
measurements are then used to compute body fat by either adding the scores from
the various measurements and using this value as an indication of the relative
degree of fatness among individuals or by using the measurements in mathematical
equations that have been developed to predict percent body fat. Another measuring

method that can be used to calculate body fat mass is a DEXA scan.

Cachexia: a wasting disorder, the symptoms of which comprise weight loss, wasting
of muscle, loss of appetite, and general debilitation. These symptoms are often

associated with chemotherapeutic treatment regimes.
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Chemotherapy: herein, the term “chemotherapy” refers to any treatment of an
Individual with a cytotoxic drug, usually causing a reduction in bone marrow content.
By “cytotoxic drug” is meant a drug that kills or arrests the growth of cells, preferably
by targeting specific parts of the cell growth cycle. Diseases that may be treated by

chemotherapy include metastatic cancers.

Concentration equivalent: A concentration equivalent is an Equivalents dosage
being defined as the dosage of a secretagogue having in vitro and/or in vivo the

same response as evaluated from a dosage-response curve as wild-type ghrelin.

Ghrelin: a polypeptide as described in Kojima M, Hosoda H, Date Y, Nakazato M,
Matsuo H, Kangawa K 1999 Ghrelin is a growth-hormone-releasing acylated peptide
from stomach. Nature 402:656-660. Human 28 aa ghrelin has the amino acid of
SEQ ID NO: 1.

Ghrelin analogues: The present invention also embraces the use of ghrelin
analogues. In the context of the present application, analogues to ghrelin are to be
understood as any peptide or non-peptide compound that essentially exerts the
same biological effect as ghrelin in vivo. Exemplary non-peptide ghrelin analogues
are described in EP 0 869 974 and EP 1 060 190, which illustrate a number of
ghrelin analogues and which documents are incorporated herein by way of refe-
rence. Any of the analogues mentioned in the documents referred to herein may be
utilized. Preferred compounds are the compounds designated as NN 703 [5-Amino-
5-methylex-2-enoic acid N-methyl-N-((1R)-1-(methyl-((1R)-1-(methylcarbamoyl-2-
phenylethylcarbomoyl)-2-(naphtalen-2-yl)ethyl)amide] and MK677 [sometimes also
designated MKOG677, cf. Drug Discovery Today, vol. 4, No.11, November 1999, 49/-
506] or NNC 26-1291, or NNC 26-1187 are growth hormone secretagogues of a
non-peptidyl described in WO 99/68501 and WO 00/26252, respectively, all of which

documents are incorporated herein by way of reference.

Ghrelin-like compound: the term “ghrelin-like compound” as used herein refers to
any compound which mimics the function of wild-type ghrelin, in particular wild-type
human ghrelin, particularly in terms of the ghrelin functions leading to the desired

therapeutic effects described herein, and is preferably defined by the formula I:
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Z' — (XY = (X3) = (X%)a- Z%, wherein
Z' is an optionally present protecting group

each X' is independently selected from an amino acid, wherein said amino acid is

selected from naturally occurring and synthetic amino acids,

X? is any amino acid selected from naturally occurring and synthetic occurring amino
acids, said amino acid being modified with a bulky hydrophobic group, preferably an

acyl group, or a fatty acid,

each X° is independently selected from an amino acid, wherein said amino acid is

selected from naturally occurring and synthetic amino acids,

wherein one or more of X' and X° optionally may be modified by a bulky

hydrophobic group, preferably an acyl group, or a fatty acid,
Z? is an optionally present protecting group,

m is an integer in the range of from 1-10

n is O or an integer in the range of from 1-35.

Ghrelin deficiency: There are a number of methods for measuring ghrelin deficiency,
and the "levels" of ghrelin calculated using these methods are not always directly
comparable. For the purposes of this disclosure, "ghrelin deficiency" is defined using
one of the following methods, or an equivalent method within the skill of one skilled
In the art:

(a) The method of Marchesini et al., J. Clin. Endocrinol. Metab, 2003 Dec; 88(12):
5674-9

- this method calculates normal fasting ghrelin levels as 401 fmol/ml with a range of

error of 130 fmol/ml. Using this assay method, it is to be understood herein that

ghrelin deficiency is diagnosed when an individual is measured as having a fasting
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ghrelin level lower than 265 fmol/ml, such as lower than 255 fmol/ml, such as lower
than 245 fmol/ml, such as lower than 235 fmol/ml, such as lower than 225 fmol/mli,

such as lower than 215 fmol/ml, such as lower than 205 fmol/ml, such as lower than
195 fmol/ml, such as lower than 185 fmol/ml, such as lower than 175 fmol/ml, such

as lower than 165 fmol/ml, such as lower than 155 fmol/ml, such as lower than 145

fmol/ml .

(b) The method of Ariyasu et al., Endocrinology 2002, 143(9):3341-3351

- this method calculates normal fasting ghrelin levels as 150 fmol/m| with a range of
error of 40 fmol/ml. Using this assay method, it is to be understood herein that
ghrelin deficiency is diagnosed when an individual is measured as having a fasting
ghrelin level lower than 105 fmol/ml, such as lower than 100 fmol/ml, such as lower
than 95 fmol/ml, such as lower than 90 fmol/ml, such as lower than 85 fmol/ml, such
as lower than 80 fmol/ml, such as lower than 75 fmol/mi, such as lower than 70

fmol/ml, such as lower than 65 fmol/ml, such as lower than 60 fmol/ml .

(c) The method of Enomoto et al., Clinical Science 105, 431-435, 2003

- this method calculates normal fasting ghrelin levels as 150 fmol/ml. Using this
assay method, it is to be understood herein that ghrelin deficiency is diagnosed
when an individual is measured as having a fasting ghrelin level lower than 130
fmol/ml, such as lower than 125 fmol/ml, such as lower than 120 fmol/ml, such as
lower than 115 fmol/ml. such as lower than 110 fmol/ml, such as lower than 105

fmol/ml. such as lower than 100 fmol/ml, such as lower than 95 fmol/ml, such as

lower than 90 fmol/ml, such as lower than 85 fmol/ml, such as lower than 80 fmol/ml,
such as lower than 75 fmol/ml, such as lower than 70 fmol/ml, such as lower than 65

fmol/ml, such as lower than 60 fmol/ml .

(d) The method of Cummings et al., New England Journal of Medicine, 2002,
346(21):1623-30

- this method calculates normal ghrelin levels as 192 fmol/ml at breakfast peak.

Using this assay method, it is to be understood herein that ghrelin deficiency is

diagnosed when an individual is measured as having a ghrelin level lower than 175

fmol/ml at breakfast peak, such as lower than 170 fmol/ml, such as lower than 165

fmol/ml, such as lower than 160 fmol/ml, such as lower than 155 fmol/ml, such as
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lower than 150 fmol/ml, such as lower than 145 fmol/ml, such as lower than 140

fmol/ml, such as lower than 135 fmol/mi, such as lower than 130 fmol/ml, such as

lower than 125 fmol/ml, such as lower than 120 fmol/ml, such as lower than 115

fmol/ml. such as lower than 110 fmol/ml, such as lower than 105 fmol/ml .

(e) The method of Arioso et al., J. Clin. Endocrinol Metab; 2003, 88(2):701-4

(f)

this method calculates normal fasting ghrelin levels as 1967 fmol/ml. Using this
assay method, it is to be understood herein that ghrelin deficiency is diagnosed
when an individual is measured as having a fasting ghrelin level lower than 1800
fmol/ml. such as lower than 1700 fmol/ml, such as lower than 1600 fmol/ml, such
as lower than 1500 fmol/ml, such as lower than 1400 fmol/ml, such as lower
than 1300 fmol/mi, such as lower than 1200 fmol/mli, such as lower than 1100
fmol/ml, such as lower than 1000 fmol/ml, such as lower than 900 fmol/ml, such
as lower than 800 fmol/ml, such as lower than 700 fmol/mi, such as lower than

600 fmol/ml, such as lower than 500 fmol/ml, such as lower than 400 fmol/ml .

The method of Stoeckli et al., 2004, 12(2):346-50- this method calculates normal
fasting ghrelin levels as 553 pg/ml, (164 fmol/mL) with a range of error of 105
pg/mL. Using this assay method, it is to be understood herein that ghrelin
deficiency is diagnosed when an individual is measured as having a fasting
ghrelin level lower than 400 pg/ml, such as lower than 380 pg/ml, such as lower

than 360 pg/mi, such as lower than 340 pg/ml, such as lower than 320 pg/mi,
such as lower than 300 pg/ml, such as lower than 280 pg/ml, such as lower than
260 pg/ml, such as lower than 240 pg/ml, such as lower than 220 pg/ml, such as
lower than 200 pg/ml, such as lower than 180 pg/ml, such as lower than 160

pg/ml, such as lower than 140 pg/mi, such as lower than 120 pg/ml .

It is most preferred for the purposes of the present invention that ghrelin deficiency

is defined using the method of Cummings, Enomoto or Ariasu, most preferably the

method of Cummings

Other indicators associated with ghrelin deficiency may also be taken into account

when assessing ghrelin deficiency, such as lowered HDL cholesterol and increased

insulin resistance, both correlated with ghrelin deficiency. It is also herein envisaged
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that one skilled in the art will also take other factors such as an individual’'s age, sex

and physical size into consideration when making a diagnosis of ghrelin deficiency.

GHS: growth hormone secretagogue, also referred to herein as “secretagogue” or

“GH secretagogue”.

GHS-R 1a: the receptor for GHS. GHS-R 1a is also denoted GHS 1a. The receptor
has GENBANK accession number NM_198407

Immunological dysfunction: by “immunological dysfunction” and grammatical
variants thereof is meant any disorder of the immune system, such as
immunosuppression, increased activity of the immune system and autoimmune
disorders. An example of a disorder of the immune system is an autoimmune

disease, such as Grave's disease.

Individual: A living animal or human. In preferred embodiments, the subject is a
mammal, including humans and non-human mammals such as dogs, cats, pigs,
cows, sheep, goats, horses, rats, and mice. In the most preferred embodiment, the

subject is a human.

~|solated: is used to describe any of the various secretagogues, polypeptides and

nucleotides disclosed herein, that has been identified and separated and/or
recovered from a component of its natural environment. Contaminant components of
its natural environment are materials that would typically interfere with diagnostic or
therapeutic uses for the polypeptide, and may include enzymes, hormones, and

other proteinaceous or non-proteinaceous solutes. In preferred embodiments, the

polypeptide will be purified.

“Loss of body weight”: defined herein as a reduction in BMI.

“Loss of body fat”: defined herein as either a reduction of an individual's overall fat

mass or a reduction in the percentage of an individual’s body fat.
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Medical treatment: The term "'medical treatment' as used herein refers to any food,
drug, device, or procedure that is used and intended as a cure, mitigation,

treatment, or prevention of disease and/or a pathological condition.

Modified amino acid: an amino acid wherein an arbitrary group thereof is chemically
modified. In particular, a modified amino acid chemically modified at the alpha -

carbon atom in an alpha -amino acid is preferabie.

Monoclonal Antibody: The phrase monoclonal antibody in its various grammatical
forms refers to a population of antibody molecules that contains only one species of

antibody combining site capable of immunoreacting with a particular antigen.

Non-acylated ghrelin-like compound: a ghrelin like-compound as defined herein,

which does not contain an acyl group attached to any of its constitutent amino acids.

Palliative treatment: a treatment which relieves or soothes the symptoms of a

disease or disorder but without effecting a cure.

Polyclonal antibody: Polyclonal antibodies are a mixture of antibody molecules
recognising a specific given antigen, hence polyclonal antibodies may recognise

different epitopes within said antigen.

Polypeptide: The phrase polypeptide refers to a molecule comprising amino acid

residues which do not contain linkages other than amide linkages between adjacent

amino acid residues.

Pathological condition: by “pathological condition” is meant any disease or
syndrome having a detrimental effect on an individual's physical and/or mental
health. Said pathological condition may have a genetic cause. Preferably, the
pathological condition treated using the compounds of the present invention leads to
one or more undesirable symptoms including loss of fat mass, loss of lean body
mass, weight loss, cachexia, loss of appetite, immunological dysfunction , Bone
remodulation, malnutrition, disrupted sleep pattern, drowsiness, lowered intestinal

absorption and/or intestinal motility.
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Peptide: Plurality of covalently linked amino acid residues defining a sequence and
inked by amide bonds. The term is used analogously with oligopeptide and
polypeptide. The amino acids may be both natural amino acids and non-natural
amino acids, including any combination thereof. The natural and/or non-natural
amino acids may be linked by peptide bonds or by non-peptide bonds. The term
peptide also embraces post-translational modifications introduced by chemical or
enzyme-catalyzed reactions, as are known in the art. Such post-translational
modifications can be introduced prior to partitioning, if desired. Amino acids as
specified herein will preferentially be in the L-stereoisomeric form. Amino acid
analogs can be employed instead of the 20 naturally-occurring amino acids. Several
such analogs are known, including fluorophenylalanine, norleucine, azetidine-2-

carboxylic acid, S-aminoethyl cysteine, 4-methyl tryptophan and the like.

Furthermore, it should be noted that a dash at the beginning or end of an amino acid
residue sequence indicates a peptide bond to a further sequence of one or more
amino acid residues or a covalent bond to an amino-terminal group such as NH; or

acetyl or to a carboxy-terminal group such as COOH.

Receptor: A receptor is a molecule, such as a protein, glycoprotein and the like, that

can specifically (non-randomly) bind to another molecule.

Remission: an individual is “in remission” from a pathological condition if they are
still suffering from (to any extent), or at risk of suffering from, either the symptoms or
consequences of the pathological condition they suffered and/or from the effects of
the treatment itself (in particular, side effects of the treatment they received). Herein,
it is particularly desired that an individual “in remission” from being converted from a
hyperthyroidic state to euthyroid state has a greater risk of weight gain than the

average healthy individual of the same age.

Secretagogue: a growth hormone secretagogue, i.e. a substance stimulating growth
hormone release, such as ghrelin or a ghrelin-ike compound. A secretagogue
according to the invention may for example be selected from the group of:
L-692-429, L-692-585 (Benzoelactam compounds)

MKG677 (Spiroindaner)

G-7203, G-7039, G-7502 (Isonipecotic acid peptidomimetic)



CA 02603295 2007-10-01

WO 2005/097173 PCT/DK2005/000237

10

19

20

25

30

35

16

NN703, ipamorelin.

In particular the secretagogue is a ghrelin-like compound, including 28 aa human
ghrelin. The secretagogue may in one embodiment be non-acylated, for instance a

non-acylated form of ghrelin or a non-acylated ghrelin-like compound.

Seqguence homology: In one embodiment, sequence homology refers to a
comparison made between two molecules using standard algorithms well known In
the art. The preferred algorithm for calculating sequence homology for the present
invention is the Smith-Waterman algorithm, where e.g. SEQ ID NO:1 is used as the
reference sequence to define the percentage identity of polypeptide homologs over
its length. The choice of parameter values for matches, mismatches, and inserts or
deletions is arbitrary, although some parameter values have been found to yield
more biologically realistic results than others. One preferred set of parameter values
for the Smith-Waterman algorithm is set forth in the "maximum similarity segments”
approach, which uses values of 1 for a matched residue and -1/3 for a mismatched
residue (a residue being either a single nucleotide or single amino acid) (Waterman,

Bull. Math. Biol. 46, 473-500 (1984)). Insertions and deletions (indels), x, are

weighted as

xk=1+k/3,

where k is the number of residues in a given insert or deletion (Id.).

Surfactant molecule: Molecule comprising a hydrophobic part and a hydrophilic part,
i.e. molecule capable of being present in the interphase between a lipophilic phase

and a hydrophilic phase.

Detailed description of the invention

The present invention relates to use of a secretagogue compound, such as a
ghrelin-like compound, for the preparation of a medicament for the prophylaxis or
treatment of ghrelin deficiency and/or symptoms associated with ghrelin deficiency,

in an individual in need thereof. Preferably, said undesirable symptoms include one
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or more of: loss of fat mass, loss of lean body mass, weight loss, cachexia, loss of
appetite, immunological dysfunction , bone malnutrition, disrupted sleep pattern,

sleepiness, reduction in intestinal absorption and/or intestinal motility problems.

In particular the present invention relates to treatment and/or prevention of loss of
body weight, lean body mass and body fat, or stimulation of weight gain, more
preferably treatment and/or prevention of loss of body weight, lean body mass and
body fat. Treatment and prevention is seen when an already arising weight loss is
stopped from progressing and/or weight gain is initiated. This is probably due to the
effect of ghrelin or its analogues to stimulate appetite, and thereby stimulate of food
intake, and also ghrelin’s effect on an individual's metabolism and body composition.
The present invention also relates to stimulation of appetite and stimulation of food
intake, more specifically to stimulation of appetite, in individuals at risk of acquiring
partial or complete ghrelin deficiency. In another embodiment, it is envisaged that a
secretagogue such as ghrelin may be used as a substance to increase the anabolic
factor IGF-1, and that as a result leads to increased body weight and/or prevention
of loss of body weight and body fat. In one preferred embodiment, the present

invention relates to increasing lean body mass and/or prevention of loss of lean

body mass.

Causes of ghrelin deficiency
It is envisaged that the methods of the present invention may be used to treat any

undesirable side effects of ghrelin deficiency, such as one or more of: loss of fat
mass, loss of lean body mass, weight loss, cachexia, loss of appetite, immunological
dysfunction and malnutrition, disrupted sleep pattern, sleepiness, malaborption and
motility problems with the intestine. Some specific examples of medical treatments
and syndromes associated with ghrelin deficiency which may be treated by the

methods of the present invention are described below:

(1) Insulin resistance syndromes

Low plasma ghrelin levels are observed in several pathological conditions
characterized by insulin resistance, such as polycystitic ovary syndrome,
acromegaly and primary/secondary hypogonadism. Many of these conditions are

associated with obesity, which is well known to be correlated with low level of
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plasma ghrelin. However, a low level of plasma ghrelin has also been observed in

conditions with insulin resistance but normal or low BMI.

Two examples of this are mentioned below:

- Non-Alcoholic Fatty Liver Disease (NAFLD) is significantly associated with
metabolic syndrome. Although most patients are overweight or obese 10-20 %
of the patients have a BMI within normal limits. Insulin resistance measured by
homeostasis model assessment is found in almost all patients suffering from
NAFLD, including those with normal BMI. It has been shown that NAFLD
patients independent of BMI have a low level of plasma ghrelin (see e.g.
Marchesini G et al., Low ghrelin concentrations in nonalcoholic fatty liver

disease are related to insulin resistance.J Clin Endocrinol Metab. 2003
Dec;88(12).:5674-9).

- Type | Diabetes Mellitus: In pediatric research it has been observed that patients
with newly diagnosed Type | DM are dys-regulated in terms of many different
hormone levels. The observed low level of Leptin, IGFBP-3 and IGF-| are
normalized as the patient are treated with insulin, however significantly low level

of ghrelin is not normalized even 4 month after the treatment are initialized.

Treatment of individuals suffering from insulin resistance syndromes with ghrelin or
an analogue thereof is new and surprising, as the acylated form of ghrelin is in fact
known to be diabetogenic in mouse models (Clark et al., Endocrinology, Vol. 138, no
10., p4316-4323), therefore there would be no obvious benefit in administering
ghrelin or an analogue thereof to a patient. The inventors of the present invention
have however found that the benefits accrued by adminstering ghrelin to prevent the
hitherto unknown symptoms of human ghrelin deficiency outweigh the risks of
administration, due to an advantageous equilibrium between triglycerides
accumulated in the liver compared to the muscles. Preferably, the insulin resistance

syndrome treated using the present invention is hyperinsulinemia.

(i) Disruption of the epithelium in the Gl tract:
The inventors of the present invention have found that lowered ghrelin levels are
associated with disruption of the epithelium in the Gi tract. Without being bound by

theory, it is hypothesised that this effect is due to the effects of the disruption affect
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endocrine cells of the epithelium, in which case a series of important hormones may
be suppressed. Most of these hormones are involved with digestion of the meal,
however other hormones like ghrelin produced in the stomach may be more

important for appetite and body composition.

Different pathological conditions as well as some medical treatments may induce
disruption of the epithelium in the gastrointestinal (Gl) tract. One cause of disruption
of the epithelium in the Gl tract is chemotherapy. Chemotherapy is an established
technique in the treatment of neoplastic conditions of various types, and acts by
targeting cytotoxic agents to cells which grow and multiply rapidly. Side effects
related to chemotherapy can be related to the unavoidable non-selective damage of
normal and rapidly regenerating cells, which involves structures, such as hair follicle
cells, bone marrow, sperms and ova, and the epithelium lining the mouth and the
entire Gl tract . Damage to the gut lining may also cause nausea and diarrhoea, two
factors which contribute to side effects of chemotherapy including loss of fat mass,
loss of lean body mass, weight loss, cachexia, immunological dysfunction and
malnutrition. Chemotherapy may also trigger a loss of appetite, which is also a
contributory factor leading to loss of lean body mass, fat mass, weight loss,
cachexia, immunological dysfunction and malnutrition. There are thus many
undesirable side-effects caused by current chemotherapeutic techniques. The
present invention provides a medicament for prophylaxis or treatment of the side-
effects caused by disruption of the epithelium of the Gl tract by administration of a

GH secretagogue, such as ghrelin or an analogue thereof.

Other causes of disruption to the epithelial tract, which may lead to ghrelin
deficiency, include radiotherapy and gastristis (causing e.g. atrophy of epithelia in
the stomach and damaging endocrine cells), which may be caused by a variety of
pathological factors. Individuals suffering from ghrelin deficiency caused by
disruption of the Gl tract, preferably due to the causes described above, will benefit
from administration of a secretagogue compound, such as ghrelin or a ghrelin-like
compound. This is surprising, as it was hitherto unknown that the disruption of the
Gl tract causes ghrelin deficiency, and it was also not known that ghrelin deficiency

causes pathological effects.

(iii) Hyperthyroidism
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Hyperthyroidism is common affecting approximately 2-5 % of all females at some
time and with sex ratio of 5:1 most common between 20 and 40 years. Nearly all
cases are caused by intrinsic thyroid diseases and only a very few cases are by

pituritary disorders.

Hyperthyroidism may be caused by a number of different factors, such as Grave’s
disease, drugs containing a high level of iodine, thyroiditis (such as subacute

thyroiditis and postpartum thyroiditis), loss of feedback control of thyroid hormone
producing cells, solitary adenoma, De Quervain thyroiditis, toxic nodular goiter or
excessive doses of thyroid hormone, for instance in the case of patients who take

forms of thyroid medication that contains T3.

Graves' disease is the most common cause of hyperthyroidism and is caused by
autoimmune processes. Serum |gG antibodies acts like the endogenous thyroia
stimulating hormone (TSH) and binds to the thyroid binds the thyroid THS receptor
stimulating thyroid hormone production. Toxic solitary adenoma, toxic multinodular
goiter and De Quervain thyroiditis constitute approximately 5-10% of the total

number of hyperthyroid diseases.

The clinical features of hyperthyroid are following:

- Due to increased metabolism: weight loss, increased appetite,
restlessness, malaise, muscle weakness, tremor, breathlessness
and heat intolerance.

- Most likely caused by indirect effect on the sexual system:
oligomenorhea , loss libido and gynaecomastia.

- Cardiac effects: palpitation due to tachycardia or atrial fribrillation,
systolic hypertension and cardia failure.

- Due to increased gastric motility: vomiting and diarrhea (only
observed in a minor subpopulation of patients where auto-
antibodies cross reacts with receptors in the Gl-tract.

- Eye symptoms are only observed associated with graves disease.

. Behavioral changes including irritability, disrupted sleeping and

psychosis.
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Diagnosis is based on the clinically observed symptoms and on suppressed TSH

(<0,1mU/Litre) and is confirmed by a rise in T3 and T4.

Current treatment: Three different possibilities are available: antithyroid drugs,
surgery and radioiodine — in combination with drugs targeting the cardiovascular
system. Practices differ widely with in and between countries but large goiters and

multinodular and single nodular goiters are not very responsive to anti thyroid

treatment.

Both patients treated with thioamides and radioiodine treatment show an increase In
body weight in the following 2-5 years after normalization of the thyroid parameters.
The effect is strongest after surgery and in patients that have transient hypothyroid
periods, however even in patients without hypothyroid function become obese. The
weight gain is approximately 3-5 kg pr year. Being overweight or obese is in itself a
major cause of further health problems, therefore there is a need for treatments that

prevent excessive weight gain associated with hyperthyroid treatment.

Hyperthyroidism is associated with suppressed circulating ghrelin levels (Riis AL, et
al., Hyperthyroidism is associated with suppressed circulating ghrelin levels, J Clin
Endocrinol Metab. 2003 Feb:88(2):853-7). The reason for this increase in plasma
ghrelin is not understood but since a concomitant high level of leptin is observed the

situation may be compared to the situation observed in patients with low adipose

tissue capacity — obese and lipodystrophic patients.

Ghrelin treatment in the very early phase of hyperthyroidism may have two different

DUrpOSES:

1) Decrease the metabolic rate and increase the capacity of the adipose tissue.
The ghrelin induced decrease in cytokine IL-1(a and B), IL-6 and TNFa may
in case of the autoimmune Graves diseases also contribute to a less

pronounced development of the hyperthyroid symptoms.

2) Prevent an compensatory increase in the GHS-R1a expression in the
hypothalamic area, that may contribute to the obesity and increase In

appetite observed 2-5 years following hyperthyroid treatment.
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(iv) Other ghrelin deficiency cases

Some causes of ghrelin deficiency may be due to mutations in the ghrelin gene,
which lead to lowered levels and/or lowered levels of active circulating ghrelin. For
example, the ghrelin Arg51GIn mutation is associated with low plasma ghrelin
concentrations (Poykko et al., “Low plasma ghrelin is associated with insulin
resistance, hypertension, and the prevalence of type 2 diabetes” Diabetes. 2003
Oct;52(10):2546-53").

Thus, in one preferred embodiment of the present invention, the individual treated is
at risk of acquiring, or has acquired, partial or complete ghrelin deficiency resuiting
from a pathological condition. In one preferred embodiment, said pathological
condition is associated with insulin resistance. Preferably, said condition associated
with insulin resistance is selected from the group consisting of. Non-Alcoholic Fatty
Liver Disease (NAFLD) and/or Type | Diabetes Mellitus. In another preferred
embodiment, said condition is selected from the group consisting of polycystitic
ovary syndrome, acromegaly and primary/secondary hypogonadism. In another
preferred embodiment, said pathological condition is hyperthyroidism. Preferably,
said hyperthyroidism is caused by one or more of the following: Grave's disease,
drugs containing a high level of iodine, thyroiditis, subacute thyroiditis, postpartum
thyroiditis, loss of feedback control of thyroid hormone producing cells, toxic nodular

goiter, excessive doses of thyroid hormone or thyroid medication.

In another preferred embodiment of the present invention, the individual in need of
treatment with the compounds of the present invention is suffering from, or at risk of
suffering from, ghrelin deficiency associated with disrupted epithelium in the Gl tract.
By “disrupted epithelium” is meant herein that at least part of the epithelium Is
damaged, i.e. the damage does not necessarily have to affect the entirety of the
epithelium. Said disruption of the epithelium is preferably caused by one or more of:
a pathological condition, a genetic disease, or a medical treatment. It is envisaged
that the compounds of the present invention may be administered to a patient that
has been, will be, or is currently, treated using said medical treatment. Said medical
treatment is preferably chemotherapy. In another preferred embodiment, said
medical treatment is radiotherapy, which may be used in combination with
chemotherapy treatment. In another preferred embodiment of the present invention,

said disruption of epithelium in the Gl tract is caused by gastritis.
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In another preferred embodiment of the present invention, said individual in need of
treatment with the compounds of the present invention has a genetic mutation
associated with low plasma ghrelin concentrations, such as the Arg51GIn ghrelin

mutation.

It is preferred that the individual in need of treatment with the compounds and
methods of the present invention has not undergone a gastrectomy, i.e. said
individual has not undergone (e.g.) a surgical procedure to remove at least part of
said individual's stomach, for example said individual has a anatomically intact

stomach. Thus, it is preferred that said individual is not gastrectomized.

In one preferred embodiment of the present invention, the individual in need of
treatment does not have an abnormally low number of ghrelin-producing cells, but is
instead functionally “ghrelin-deficient”, due to reduced or lack of function of said
ghrelin-producing cells. In another preferred embodiment of the invention, the
individual in need of treatment has an abnormally low number of ghrelin-producing
cells, due e.g to damage to the epithelium of the Gl tract, such as disruption of the

small and/or large intestines.

In one preferred embodiment of the present invention, the individual treated is
suffering from a catabolic condition. In another preferred embodiment of the present
invention, the individual treated is suffering from a pathological condition associated

with insulin resistance.

Another aspect of the present invention encompasses the use of a secretagogue
compound for the preparation of a medicament for the prophylaxis or treatment of

one or more of the following

- loss of fat mass

- weight loss

- Loss of lean body mass
- cachexia

- |loss of appetite

- immunological dysfunction
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- Bone fracture (by e.g. improving the condition of the bone minerals and as
supportive care)

- malnutrition

- disrupted sleep pattern

- drowsiness

- lowered intestinal absorption

- intestinal motility problems
in an individual suffering from, or at risk or suffering from, a pathological condition
associated with insulin resistance. Preferably, said condition associated with insulin
resistance is selected from the group consisting of. polycystitic ovary syndrome,
acromegaly, primary/secondary hypogonadism, Non-AlcoholicFatty Liver Disease
(NAFLD) and/or Type | Diabetes Mellitus

Another aspect of the present invention encompasses use of a secretagogue
compound is used for the preparation of a medicament for the prophylaxis or

treatment of one or more of the following

- loss of fat mass

- |oss of lean body mass

- weight loss

- cachexia

- loss of appetite

- immunological dysfunction

- . malnutrition

- disrupted sleep pattern

- drowsiness

- lowered intestinal absorption

- intestinal motility problems

in an individual suffering from, or at risk of suffering from, disrupted epithelium in the
Gl tract. Said disruption is preferably caused by chemotherapy and/or radiotherapy.

Equally preferably, said disruption is caused by gastristis.
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Another aspect of the present invention encompasses the use of a secretagogue
compound for the preparation of a medicament for the prophylaxis or treatment of

one or more of the following

- loss of fat mass

- Loss of lean body mass

- weight loss

- cachexia

- loss of appetite

- immunological dysfunction

- malnutrition

- disrupted sleep pattern

- drowsiness

- lowered intestinal absorption

- intestinal motility problems

in an individual suffering from, or at risk of suffering from hyperthyroidism.
Preferably, said hyperthyroidism is caused by one or more of the following: Grave's
disease, drugs containing a high level of iodine, thyroiditis, subacute thyroiditis,
postpartum thyroiditis, loss of feedback control of thyroid hormone producing cells,

toxic nodular goiter, excessive doses of thyroid hormone or thyroid medication.

“The term “malnutrition” refers to a state whereby an individual does not consume,
absorb, or maintain in their body sufficient levels of one or more macro- or micro-
nutrients so as to remain fit and healthy. By “immunosuppressed” is meant that the
individual has a lower than average immune function. An immunosuppressed
person may have, for example, a lowered white blood cell count. Causes of . are, for
example, bone marrow reduction and/or reduced protein intake (one form of

malnutrition): both these factors may be caused by chemotherapy.

In one aspect, the present invention is directed to the treatment of individuals being
converted from a hyperthyroidic state to euthyroid state, and/or being in remission

from a hyperthyroidic state, particularly thos patients at risk of weight gain.
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In one embodiment, the individual is suffering from, or in remission from suffering
from, Grave's disease. In another embodiment, the individual is suffering from, or In
remission from suffering from, thyroiditis, such as subacute thyroiditis, postpartum
thyroiditis or De Quervain thyroiditis. In another embodiment, the individual is
suffering from, or in remission from suffering from, solitary adenoma. In another
embodiment, the individual is suffering from, or in remission from suffering from,
toxic nodular goitre. In another embodiment, the individual is suffering from, or In
remission from suffering from, symptoms caused by an excessive dose of thyroid
hormone, for instance an individual who has taken a form of thyroid medication that
contains T3.

In another embodiment, the individual is suffering from, or in remission from
suffering from, symptoms caused by loss of feedback control of thyroid producing

cells.

Quality of Life

In all embodiments of the present invention, it is preferred that the treatment method
and/or pharmaceutical compositions and/or compounds of the present invention are
capable of affording the individual thus treated an improved quality of life (QOL), for
example as is caused by improved body weight and/or nutritional status. Thus, in
one aspect the invention relates to improvements of Quality of Life using a
secretagogue, such as ghrelin or a ghrelin-like compound as describec herein. In
another embodiment, said improvement in an individual’s life quality is assessed

using a “Quality of life” questionnaire, as is known to one skilled in the art.

Two validated quality of life surveys preferred for use in assessing improved quality
of life as caused by the administration of the compounds of the present invention are
as follows:

(i) Medical Outcomes Study Short-Form Health Survey (SF-36). The SF-36 contains
36 questions that assess eight aspects of the patients” QOL; physical functioning
(PF), role-physical functioning (RP), bodily pain (BP), general heaith (GH), vitality
(VT), social functioning (SF), role emotional functioning (RE), and mental health
(MH). According to the manual and interpretation guide responses to questions
within scales are summed and linearly transformed to scale scores that range from

0, representing poor health status, to 100, representing optimal health status. The
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Swedish version has been validated and normative data have been presented for
the general Swedish population (Sullivan MKJ, Ware J. Halsoenkat: svensk manual
och tolkningsguide (SF-36 Health Survey. Swedish manual and Interpretation
guide). Goéteborg: Sahigrenska University Hospital; 1994.)

(i) EORTC QLQ-C30 (+3) questionnaire. The EORTC QLQ-C30 (version 1.0) is a
30 item core questionnaire intended for assessment of QOL among patients, the
instrument is developed by the EORTC Quality of Life Study group. The first version
has been validated in cancer patients and reference data from general populations
have been published. The questionnaire comprises five functional scales; physical
functioning (five questions), role functioning (two questions), emotional functioning
(four questions), cognitive functioning (two questions) and social functioning (two
questions). There are three symptom scales; fatigue (three questions), nausea and
vomiting (two questions) and pain (two questions), and there are six single items on
dyspnoea, insomnia, loss of appetite, constipation, diarrhea and financial difficulties.
Two global questions are asking about the patient's health status and overall QOL.
All scales and single-items measures range in score from 0 to 100. A high score for
the functioning scales and the global health status and QOL represents a high level
of functioning / health status and QOL. A high score for the symptom / item scales
represents a high level of symptoms / problems. The QOL scores can be calculated
according to the EORTC QLQ-C 30 scoring manual.

Preferred questionnaires for assessing a patient’s improved quality of life after
treatment with one or more secretagogue compounds are given in Example 8 of
PCT application with publication no. WO2005014032 (Gastrotech Pharma A/S) .

In preferred embodiments of the present invention, treatment of patients with the
described conditions results in a significant improvement in the patients quality of
life. Preferably, the treatment results in a significant increase in quality of life as
measured using any method for testing the quality of life including, but not limited to,
the above mentioned questionnaires, e.g. an increase in the quality of life score(s),
or a composite quality of life score, as appropriate for the individual measuring tool,
or a decrease in score(s) related to the symptoms and/or problems, respectively.
This increase or decrease, respectively, is preferably 1% above the score obtained

prior to initiation of the treatment, more preferably 2% above, even more preferred
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5%, such as 10%, even more preferred 20%, 50% or 75% above the pre-treatment
score. In another embodiment, the treatment results in measurable increases In
quality of life score such that the score after treatment is equal to the average score
found in a comparable healthy subject pool, or close to such a “normal” score, 1.e.
more than 50% of the score, even more preferably 60% of the score, or more
preferably 75% of the score. Further, in another embodiment, the treatment results
in a decrease in the score(s) related to the symptoms and/or problems of at least
1%, more preferably 3%, even more preferably 5% or more preferred 10%, 20%,
30% or 50% of the score(s) prior to initiation of treatment. These increases or
reductions, respectively, may refer to one, several, or all of the aspects of the

individual quality of life measuring tool, or a composite score when appropriate.

Any secretagogue, such as ghrelin or a ghrelin-like compound, may be used in the
present invention. The term “secretagogue” according to the invention is used In its
normal meaning, i.e. a substance capable of stimulating growth hormone release. In
the present context, a secretagogue is defined by its ability of binding GHS-R 1a,
and more preferably activating the receptor. The secretagogues of the present
invention may be acylated or non-acylated. A preferred secretagogue for use Iin the
present invention is a ghrelin analogue. “Ghrelin analogue” and “ghrelin-like
compound” are used interchangeably herein, and are understood to refer to any
peptide or non-peptide compound that essentially exerts the same biological effect
as ghrelin in vivo. Exemplary non-peptide ghrelin analogues are described in EP O
869 974 and EP 1 060 190, which illustrate a number of ghrelin analogues and

which documents are incorporated herein by way of reference.

In one preferred embodiment, the ghrelin-like compound for use in the present
invention includes the naturally occurring 28 aa human ghrelin, the amino acid of
which is shown in SEQ ID NO: 1, as well as the naturally occurring 27 aa human

ghrelin, the amino acid of which is shown in SEQ ID NO: 2.

Ghrelin-like compound

Any GHS-R1A secretagogue, such as ghrelin or a ghrelin-like compound, may be

used in the present invention. One preferred type of ghrelin-like compound
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according to the invention described herein is a compound comprising a structure

defined by formula |

Formulal:  Z' = (X" — (X%) = (X®)- Z%, wherein

Z' is an optionally present protecting group

each X' is independently selected from an amino acid, wherein said amino acid is

selected from naturally occurring and synthetic amino acids,

X? is any amino acid selected from naturally occurring and synthetic occurring amino
acids, said amino acid being modified with a bulky hydrophobic group, preferably an

acyl group, or a fatty acid,

each X’ is independently selected from an amino acid, wherein said amino acid is

selected from naturally occurring and synthetic amino acids,

wherein one or more of X' and X® optionally may be modified by a bulky

hydrophobic group, preferably an acyl group, or a fatty acid,

Z% is an optionally present protecting group,

m is an integer in the range of from 1-10

n is 0 or an integer in the range of from 1-35.

Accordingly, the term “secretagogue” or “growth hormone secretagogue”, or “GHS-
R1a secretagogue” includes the naturally occurring 28 aa human ghrelin, the amino
acid of which is shown in SEQ ID NO: 1, as well as the naturally occurring 27 aa
human ghrelin, the amino acid of which is shown in SEQ ID NO: 2. Thus, the
present inventio<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>