(19) World Intellectual Property Organization _35/“

International Bureau

(43) International Publication Date
30 August 2007 (30.08.2007)

(12) INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT)

) IO O T O O

(10) International Publication Number

WO 2007/096055 Al

(51) International Patent Classification: AT,AU, AZ, BA, BB, BG, BR, BW, BY,BZ, CA, CH, CN,
AB1K 38/31 (2006.01) CO, CR, CU, CZ, DE, DK, DM, DZ, EC, EE, EG, ES, FI,
GB, GD, GE, GH, GM, GT, HN, HR, HU, ID, IL, IN, IS,
(21) International Application Number: JP, KE, KG, KM, KN, KP,KR, KZ, LA, LC, LK, LR, LS,
PCT/EP2007/001036 LT,LU, LV,LY,MA, MD, MG, MK, MN, MW, MX, MY,
MZ, NA, NG, NI, NO, NZ, OM, PG, PH, PL, PT, RO, RS,
(22) International Filing Date: 7 February 2007 (07.02.2007) RU, SC, SD, SE, SG, SK, SL, SM, sV, SY, TJ, TM, TN,
TR, TT,TZ, UA, UG, US, UZ, VC, VN, ZA, ZM, ZW
(25) Filing Language: English
(84) Designated States (unless otherwise indicated, for every
(26) Publication Language: English kind d regional protection available): ARIPO (BW, GH,
GM, KE, LS, MW, MZ, NA, SD, 8L, SZ, TZ, UG, ZM,
(30) Priority Data: ZW), Eurasian (AM, AZ, BY,KG, KZ, MD, RU, TJ, TM),
0602639.7 9 February 2006 (09.02.2006) GB European (AT,BE, BG, CH, CY, CZ, DE, DK, EE, ES, FI,
FR, GB, GR, HU, IE, IS, IT,LT,LU, LV,MC, NL, PL, PT,
(71) Applicant (for all designated Sates except AT, US): NO- RO, SE, S, K, TR), OAPI (BF, BJ, CF, CG, CI, CM, GA,
VARTIS, AG [CWCH]; Lichstrasse 35, CH-4056 Basel GN, GQ, GW, ML, MR, NE, SN, TD, TG).
(CH).
Declaration under Rule 4.17:
(71) Applicant (for AT only): NOVARTISPHARMA GMBH — asto applicant's entitlement to applyfor and be granted a
[AT/AT];Brunner Strasse 59, A-1230 Vienna (AT). patent (Rule 4.17(U))
(72) Inventor; and Published:
(75) Inventor/Applicant (for US only): SCHMID, Herbert — with international search report
[DE/DE]; Malthiasstr. 8, 79395 Neuenburg (DE). —  before the expiration d the time limit for amending the
claims and to be republished in the event d receipt d
(74) Agent: GRAFF, Alan; Novartis AG, Corporate Intellec- amendments
tual Property, CH-4002 Basel (CH).
For two-letter codes and other abbreviations, refer to the "Guid-
(81) Designated States (unless otherwise indicated, for every  ance Notes on Codes and Abbreviations' appearing at the begin-

kind d national protection available): AE, AG, AL, AM,

ning d each regular issue d the PCT Gazette.

(54) Titlee COMBINATION OF SOMATOSTATIN-ANALOGSWITH DIFFERENT SELECTIVITY FOR HUMAN SOMATO-
) STATIN RECEPTOR SUBTYPES

7096055 A1 I 10 00 00 O OO

o (57) Abstract: The present invention relates to acombination of two or more Somatostatin (SRIF) peptidomimetics (also referred to
O as Somatostatin- or SRIF-analogs) which have different selectivity for the human somatostatin receptor subtypes SSTR2 and SSTR5,

the use of such combination in the treatment of a disease mediated by activation of somatostatin receptors, and to pharmaceutical
a compositions comprising such a combination.



WO 2007/096055 PCT/EP2007/001036

Combination of Somatostatin-analoqs with different selectivity for human somatostatin re-

ceptor subtypes

The present invention relates to a combination of two or more Somatostatin (SRIF) pepti-
domimetics (also referred to as Somatostatin- or SRIF-analogs) which have different selec-
tivity for the five human somatostatin receptor subtypes SSTR1, SSTR2, SSTR3, SSTR4
and SSTR5 (SSTR1-5), the use of such combination in the treatment of a disease mediated
by activation of somatostatin receptors (SSTR1-5), and to pharmaceutical compositions

comprising such a combination.

Somatostatin is a tetradecapeptide having the structure
H-Ala-Gly-Cys-Lys-Asn-Phe-Phe-Trp-Lys-Thr-Phe-Thr-Ser-Cys-OH
1 2 3 4 5 6 7 8 9 10 11 12 13 14

The somatostatin class is a known class of small peptides comprising the naturally occurring
somatostatin-14 and analogues having somatostatin related activity, e.g. as disclosed by
A.S. Dutta in Small Peptides, Vol. 19, Elsevier (1993). By "somatostatin analog" as used
herein is meant any straight-chain or cyclic polypeptide having a structure based on that of
the naturally occurring somatostatin-14 wherein one or more amino acid units have been
omitted and/or replaced by one or more other amino radical(s) and/or wherein one or more
functional groups have been replaced by one or more other functional groups and/or one or
more groups have been replaced by one or several other isosteric groups. In general, the
term covers all modified derivatives of the native somatostatin-14 which exhibit a soma-
tostatin related activity, e.g. they bind to at least one of the five somatostatin receptor

(SSTR), preferably in the nMolar range.

Natural somatostatin binds and activates all 5 somatostatin receptors (SSTR1-5) with nmol

efficacy and thus causes its multiple physiological effects.

Most human (neuro-)endocrine tumors express multiple SSTR.
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Synthetically available somatostatin analogs differ in their binding affinity to the different
somatostatin receptor subtypes and often bind selectively to one or few subtypes with sig-

nificantly higher affinity.

Somatostatin analogs of particular interest which are predominately targeting SSTR2 com-

prise the following compounds:

(D)Phe-Cvs-Phe-(D)TrD-Lvs-Thr-Cvs-Thr-ol

also known as octreotide

b. (D)Phe-Cys-Tyr-(D)Trp-Lys-Val-Cys-ThrNH

C. (D)Phe-Cys-Tyr-(D)Trp-Lys-Val-Cys-TrpNH

also known as vapreotide

2

d. (D)Trp-Cys-Phe-(D)Trp-Lys-Thr-Cys-ThrNH

e. (D)Phe-Cys-Phe-(D)Trp-Lys-Thr-Cys-ThrNH

f. 3-(2-(Naphthyl)-(D)Ala-Cys-Tyr-(D)Trp-Lys-Val-Cys-ThrNH

also known as lanreotide

g. (D)Phe-Cys-Tyr-(D)Trp-Lys-Val-Cys- B-Nal-NH,

h. 3-(2-naphthyl)-Ala-Cys-Tyr-(D)Trp-Lys-Val-Cys-  B-Nal-NH,

i. (D)Phe-Cys- 3-Nal-(D)Trp-Lys-Val-Cys-Thr-NH

j- (D)Phe-Cys-Tyr-(D)Trp-Lys-Leu-Cys-Thr-NH

K. (D)Phe-Cys-Tyr-(D)Trp-Lys-Cys-Thr-NH .
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A preferred Somatostatin analog which is predominately targeting SSTR2 is octreotide.

Somatostatin analogs of particular interest which are predominately targeting SSTR5 have
been described e.g. in WO 97/01579. Said somatostatin analogs comprise the amino acid

sequence of formula |
-(O/L)TrP-LyS-X | -X,, - [

wherein X, is a radical of formula (a) or (b)

—NH cOo— —_ NH——I—_ coO—
' O-CHR, (a) (I:Hz (b)
CH, R,

wherein R; is optionally substituted phenyl, wherein the substituent may be halogen, methyl,

ethyl, methoxy or ethoxy,

R,is -ZyCH ; R -CH,~CO-O-CH ,R,,

-QOLR or ‘@4

1

wherein Z1 is OorS, and

X2 is an a-amino acid having an aromatic residue on the Ca side chain, or an amino acid unit
selected from Dab, Dpr, Dpm, His,(Bzl)HyPro, thienyl-Ala, cyclohexyl-Ala and t-butyl-Ala, the

residue Lys of said sequence corresponding to the residue Lys® of the native somato-
statin-14.

Somatostatin analogs of particular interest which are predominately targeting SSTR5 have
also been described e.g. in WO02/10192. Said somatostatin analogs comprise the com-

pound of formula
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also called cyclo[{4-(NH ,-C,H,-NH-CO-O-)Pro}-Phg-DTrp-Lys-Tyr(4-Bzl)-Phe]  or pasireo-
tide, as well as diastereoisomers and mixtures thereof, in free form, in salt or complex form

or in protected form. Phg means -HN-CH(C ;H;)-CO- and Bzl means benzyl.

Compounds which have a very high binding affinity at SSTR5, in addition to their high bind-
ing affinity at SSTR1, 2 and 3 like pasireotide, have been shown to have a stronger inhibitory
effect on the secretion of several hormones (e.g. GH, GH dependent and GH independent
IGF-1 secretion, ACTH, Cortisol resp. corticosterone) with less signs of tachyphylaxis com-
pared to compounds which are predominately targeting SSTR2 (and to a lesser extent
SSTR5), like octreotide. This offers the possibility that compounds like pasireotide are also
active in animals and patients which express mainly SSTR5 and less or no SSTR2 in their

hormone secreting tissue or tumor.

The increased potency of pasireotide vs. octreotide has been demonstrated in octreotide
resistant acromegaly patients and in patients with primary Cushing's disease, a disease in
which octreotide was not effective. The superiority of pasireotide vs. octreotide is also dem-
onstrated in patients suffering from GEP/NET tumors, which became tachyphylactic after
prolonged treatment with octreotide and regained functional responsiveness after treatment

with pasireotide.

However, compounds which are strongly targeting SSTR5 and less strongly SSTR2, like
pasireotide, sometimes show an increase in glucose levels as an unwanted side effect,
which has been observed to a lesser extent with compounds which are predominately target-
ing SSTR2 (and to a lesser extent SSTR5), like octreotide.
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The hyperglycemic effect of pasireotide is dose dependent, whereas even high doses of oc-
treotide may not increase plasma glucose. This means that the simultaneous activation of
SSTR2 by pasireotide is not sufficient to reverse the hyperglycemia induced via the activa-
tion of SSTR5. Likewise, the simultaneous activation of the SSTR5 by octreotide is not suffi-

cient to induce hyperglycemia.

It was now surprisingly found that a combination of compounds which are predominately tar-
geting SSTR5 with compounds which are predominately targeting SSTR2 still keeps a
strong inhibitory effect on hormone secretion (e.g. GH and IGF-I plasma level) while showing
no or a significantly reduced hyperglycemic side effect. This synergistic effect permits usage
of higher doses of compounds which are predominately targeting SSTR5 in such combina-
tions by limiting their hyperglycemic side effects. One could also increase the efficacy of
compounds which are predominately targeting SSTR5 and compounds which are predomi-
nately targeting SSTR2 without increasing hyperglycemic effects or use lower doses of both,
compounds which are predominately targeting SSTR5 and compounds which are predomi-

nately targeting SSTR2 and still have good efficacy.

As shown in Figure 1, 10 pg/kg pasireotide increased AUC glucose levels by 56% vs. control
within 1 hours after the injection. In contrast, the same dose of octreotide had no effect on
this parameter. The combination of both substances at 0.5, 2.5, 5, 7.5 and 15 pg/kg each
chnged AUC glucose levels only by 7, -2, 6, -1 and 14% respectively. This result demon-
strates that combination of pasireotide and octreotide results in a smaller or even no in-
crease in glucose than pasireotide alone.

Due to the known pharmacokinetic differences of octreotide (t,., = 90 min) and pasireotide

1/2

(t,,= 11 h), a comparison of the effects of both compounds is most relevant within the first

hour after the application (Schmid and Silva, 2005, J. Endocrine. Invest. 28:28-35).

In additional experiments it could be demonstrated that even a 50% and 66% lower dose of
octreotide could prevent the hyperglycemia induced by 10 and 30 pg/kg pasireotide, respec—

tively within 1 h after the application.

In order to investigate the efficacy of both compounds together pasireotide and octreotide (3

and 10 pg/kg/h) alone and various combinations (1.5, 5 and 10 pg/kg/h) were permanently
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infused for 14 days. During long term treatment with 3 and 10 pg/kg/h pasireotide alone, the
plasma level of glucose are slightly, but significantly increased on day 1 and 7 of treatment
(Fig. 2). In contrast, octreotide had no effect or caused a small but significant reduction in
plasma glucose. Surprisingly, combined application of 1.5, 5 and 10 pg/kg/h octreotide and
pasireotide did not increase plasma glucose and the levels in all combination groups were

indistinguishable from the groups treated with octreotide for 7 and 14 days.

For pharmaceutical use, the unexpected finding of a reduction in glucose after combined ap-
plication of octreotide and pasireotide is most relevant if this combination does not reduce
the potency of the single agents. The data on IGF-1 level and body weight clearly demon-
strate that the combination of 50% lower doses showed the same potency as the high doses
applied individually (Fig. 3 and Fig. 4). Unexpectedly, the combination of even 7-fold lower
doses of both compounds (1.5 pg/kg/h) applied simultaneously showed the same potency on
IGF-1 (Fig. 3) and body weight (Fig. 4) as the maximum dose of pasireotide tested in this
experiment (10 pg/kg/h). Pharmacologically even more relevant might be the finding that the
combined application of the same dose 10 pg/kg/h or even a 50% lower dose of each com-
pound resulted in a significantly stronger inhibition of IGF-1 on day 1than 10 pg/kg/h of

pasireotide alone.
In summary these results indicate that combination of these two compounds not only in-
creases their potency (based on IGF-1 level), but in addition the combination also reduces

the negative hyperglycemic side effect caused by pasireotide.

Short description of the Figures

Figure 1. Acute effect on plasma glucose level

Effect of an acute s.c. injection of octreotide and pasireotide in rats (1 and 10 pg/kg) and dif-
ferent combinations thereof on the accumulated glucose levels between 0 and 1 hour after
the injection (n=6 animals per group).

* indicate statistical significance vs. pasireotide 10 pg/kg and § indicate statistical signifi-

cance vs. vehicle control.

Figure 2: Long term effect on plasma glucose concentration
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Effect of long term application of octreotide and pasireotide alone and in combination on
plasma glucose concentration in rats. Compounds were continuously infused by osmotic
minipumps at 3 and 10 pg/kg/h for the single compounds and at 1.5, 5 and 10 pg/kg/h for
the combinations. Plasma glucose levels were determined one day before and 1,7 and 14
days after minipumps implantation.

§ and " indicate statistical significance vs. day -1 and vs. the vehicle control on the same

day, respectively.

Figure 3: Long term effect on IGF-1 plasma levels

Effect of long term application of octreotide and pasireotide alone and in combination on
IGF-1 plasma levels in rats. Compounds were continuously infused by osmotic minipumps at
3 and 10 pg/kg/h for the single compounds and at 1.5, 5 and 10 pg/kg/h for the combina-
tions. IGF-1 plasma glucose levels were determined one day before and 1, 7 and 14 days af-
ter minipumps implantation.

*indicate statistical significance vs. the vehicle control onthe same day

Figure 4: Long term effect on body weight

Effect of long term application of octreotide and pasireotide alone and in combination on
body weight in rats. Compounds were continuously infused by osmotic minipumps at 3 and
10 pg/kg/h for the single compounds and at 1.5, 5 and 10 pg/kg/h for the combinations.
Body weight of rats is expressed as % change in BW after 7 and 14 days of treatment com-

pared with the body weight on the day before minipumps implantation.

In a further aspect, the present invention relates to a combination comprising at least two dif-
ferent Somatostatin (SRIF) analogs wherein one SRIF-analog is predominately targeting
SSTR2 and another SRIF-analog is predominately targeting SSTR5 (hereinafter referred to
as COMBINATION OF THE INVENTION), the use of such combination in the treatment of a
disease mediated by activation of somatostatin receptors (SSTR1-5), and to pharmaceutical

compositions comprising a COMBINATION OF THE INVENTION.

The term "SRIF-analog predominately targeting SSTR2" as used herein refers to compounds
which have a high binding affinity to SSTR2, preferentially an IC50 <1nmol/l, variable affini-
ties to SSTR1, 3 and 4 and a binding affinity to SSTR5 which is at least 5-fold, preferentially
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10-fold, lower than the affinity to SSTR2, and includes, but is not limited to octreotide or lan-

reotide. The preferred SRIF-analog predominately targeting SSTR2 is octreotide.

The term "SRIF-analog predominately targeting SSTR5" as used herein refers to compounds
which have a high binding affinity to SSTR5, preferentially an IC50 <1nmol/l, variable affini-
ties to SSTR1, 3 and 4 and a binding affinity to SSTR2 which is at least 2-fold lower than the
affinity to SSTR5, and includes, but is not limited to pasireotide (Schmid et al., Neuroendo-

crinol. 2004;80:47-50).

The term "a disease mediated by activation of somatostatin receptors (SSTR1-5)" as used
herein includes, but is not limited to disorders with an aetiology comprising or associated

with excess GH-secretion and/or excess of IGF-1 e.g. treatment of acromegaly as well as
treatment of type | ortype Il diabetes mellitus, especially complications thereof, e.g. angiopa-
thy, diabetic proliferative retinopathy, diabetic macular edema, nephropathy, neuropathy and
dawn phenomenon, and other metabolic disorders related to insulin or glucagon release,

e.g. obesity, hyper- and hypoglycemia, e.g. morbid obesity or hypothalamic or hyperinsu-
linemic obesity, enterocutaneous and pancreaticocutaneous fistula, irritable bowel syn-
drome, inflammatory diseases, e.g. Grave's Disease, inflammatory bowel disease, psoriasis
or rheumatoid arthritis, polycystic kidney disease, dumping syndrome, watery diarrhea syn-
drome, AIDS-related diarrhea, chemotherapy- or radiation-induced diarrhea, acute or chronic
pancreatitis and gastrointestinal hormone secreting tumors (e.g. GEP tumors, for example
vipomas, glucagonomas, insulinomas carcinoids and the like), lymphocyte malignancies, e.g.
lymphomas or leukemias, hepatocellular carcinoma, gastrointestinal bleeding, e.g. variceal

oesophagial bleeding, sleep apnoe, grelinoma, Prader-Willi-syndrome.

It can be shown by established test models that the COMBINATION OF THE INVENTION
results in an effective prevention or, preferably, treatment of a disease mediated by activa-
tion of somatostatin receptors (SSTR1-5). Especially the SRIF-analogues predominantly tar-
geting SSTR5 can now be used at effective doses without or with only reduced hyperglyce-
mic side effects when administering them in a COMBINATION OF THE INVENTION.

The person skilled in the pertinent art is fully enabled to select a relevant test model to prove
the hereinbefore and hereinafter indicated therapeutic indications and beneficial effects. The

pharmacological activity may, for example, be demonstrated in clinical studies in patients
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with a disease mediated by activation of somatostatin receptors (SSTR1-5) similar to those

described for octreotide or pasireotide.

In accordance with the particular findings of the invention, the present invention also pro-
vides a treating of a disease mediated by activation of somatostatin receptors (SSTR1-5) in
a warm-blooded animal in need thereof comprising administering to the animal a
COMBINATION OF THE INVENTION in a quantity which is jointly therapeutically effective
against a disease mediated by activation of somatostatin receptors (SSTR1-5) and in which

the compounds can also be present in the form of their pharmaceutically acceptable salts.

The present invention relates also to a pharmaceutical composition comprising a quantity,
which is jointly therapeutically effective against a disease mediated by activation of soma-
tostatin receptors (SSTR1-5), of a COMBINATION OF THE INVENTION and at least one

pharmaceutically acceptable carrier.

The present invention relates also to the use of a COMBINATION OF THE INVENTION for
the preparation of a medicament for the treatment of a disease mediated by activation of

somatostatin receptors (SSTR1-5).

The present invention relates also to a commercial package comprising a COMBINATION
OF THE INVENTION together with instructions for simultaneous, separate or sequential use
thereof in the treatment of a disease mediated by activation of somatostatin receptors

(SSTR1-5).

Somatostatin analogs may be administered in free form or in pharmaceutically
acceptable salt form. Such salts may be prepared in conventional manner and exhibit

the same order of activity as the free compound.

Pharmaceutical compositions for the treatment of a disease mediated by activation of soma-
tostatin receptors (SSTR1-5) comprise an effective amount of the Somatostatin analog in
free base form or in pharmaceutically acceptable salt form together with one or more phar-
maceutically acceptable diluent or carrier. Such compositions may be formulated in conven-
tional manner Somatostatin analogs may also be administered in sustained release form,

e.g. in the form of implants, microcapsules, microspheres or nanospheres comprising e.g. a
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biodegradable polymer or copolymer, in the form of a liposomal formulation, or in the form of
an autogel, e.g. a solid or semi-solid composition capable of forming a gel after interaction

with patient's body fluids.

The COMPOUNDS OF THE INVENTION can, for example, be formulated as disclosed in
US5,538,739 (especially octreotide) or WO05/046645 (especially pasireotide).

Somatostatin analogs or a pharmaceutically acceptable salt thereof may be administe-
red by any conventional route, for example parenterally e.g. in form of injectable soluti-
ons or suspensions (including e.g. the sustained release form as indicated above),
orally using a conventional absorption enhancer if necessary, in a nasal or a suppository
form or topically, e.g. in the form of an ophthalmic liquid, gel, ointment or suspension
preparation, e.g. a liposomal, microsphere or nanosphere formulation, e.g. for instillation

or subconjunctival or intra- or peri-ocular injections.

The present pharmaceutical compositions are prepared in a manner known per se, and
comprise approximately from 1% to 100 %, preferentially from approximately 1 % to 40 %,

especially from approximately 20 % to 30 %, active ingredient.

The structure of the active ingredients identified by code nos., generic or trade names may
be taken from the actual edition of the standard compendium "The Merck Index" or from da-
tabases, e.g. Patents International (e.g. IMS World Publications). The corresponding content
thereof is hereby incorporated by reference. Any person skilled in the art is fully enabled to
identify the active ingredients and, based on these references, likewise enabled to manufac—
ture and test the pharmaceutical indications and properties in standard test models, both in

vitro and in vivo.

The term "a combined preparation”, as used herein defines especially a "kit of parts" in the
sense that the first and second active ingredient as defined above can be dosed independ-
ently or by use of different fixed combinations with distinguished amounts of the ingredients,
i.e., simultaneously or at different time points. The parts of the kit of parts can then, e.g., be
administered simultaneously or chronologically staggered, that is at different time points and
with equal or different time intervals for any part of the kit of parts. Very preferably, the time

intervals are chosen such that the effect on the treated disease in the combined use of the
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parts is larger than the effect which would be obtained by use of only any one of the active
ingredients. The ratio of the total amounts of the active ingredient 1 to the active ingredient 2
to be administered in the combined preparation can be varied, e.g., in order to cope with the
needs of a patient sub-population to be treated or the needs of the single patient which dif-
ferent needs can be due to age, sex, body weight, expression of SSTR, etc. of the patients.
Preferably, there is at least one beneficial effect, e.g., a mutual enhancing of the effect of the
first and second active ingredient, in particular a synergism, e.g. a more than additive effect,
additional advantageous effects, less side effects, a combined therapeutical effect in a non-
effective dosage of one or both of the first and second active ingredient, and especially a

strong synergism the first and second active ingredient.

In particular, a therapeutically effective amount of each of the active ingredients of the
COMBINATION OF THE INVENTION may be administered simultaneously or sequentially
and in any order, and the components may be administered separately or as a fixed combi-
nation. For example, the method of treatment of diseases according to the invention may
comprise (i) administration of the first active ingredient in free or pharmaceutically accept-
able salt form and (ii) administration of the second active ingredient in free or pharmaceuti-
cally acceptable salt form, simultaneously or sequentially in any order, injointly therapeuti-
cally effective amounts, preferably in synergistically effective amounts, e.g. in daily dosages
corresponding to the amounts described herein. The individual active ingredients of the
COMBINATION OF THE INVENTION can be administered separately at different times dur-
ing the course of therapy or concurrently in divided or single combination forms. Further-
more, the term administering also encompasses the use of a pro-drug of an active ingredient
that convert in vivo to the active ingredient. The instant invention is therefore to be under-
stood as embracing all such regimes of simultaneous or alternating treatment and the term

"administering” is to be interpreted accordingly.

It will be understood that in the discussion of methods, references to the active ingredients
are meant to also include the pharmaceutically acceptable salts. If these active ingredients
have, for example, at least one basic center, they can form acid addition salts. Corres-
ponding acid addition salts can also be formed having, if desired, an additionally present ba-
sic center. The active ingredients having an acid group (for example COOH) can also form
salts with bases. The active ingredient or a pharmaceutically acceptable salt thereof may

also be used in form of a hydrate or include other solvents used for crystallization.
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The results disclosed herein indicate that a combination which comprises a COMBINATION
OF THE INVENTION achieves an improved therapeutic effect compared to either compound
alone in the treatment of a disease mediated by activation of somatostatin receptors (SSTR1-
5). One particular benefit of the COMBINATION OF THE INVENTION is that lower doses of
the active ingredients of the COMBINATION OF THE INVENTION can be used, for example,
that the dosages need not only often be smaller but are also applied less frequently, or can
be used in order to diminish the incidence of side effects. This is in accordance with the de-

sires and requirements of the patients to be treated.

The pharmacological activity of a COMBINATION OF THE INVENTION may, for example,
also be demonstrated in clinical studies. Such clinical studies are preferably randomized,
double-blind, clinical studies in patients having a disease mediated by activation of soma-
tostatin receptors (SSTR1-5). Such studies demonstrate, in particular, the synergism of the
active ingredients of the COMBINATION OF THE INVENTION. The studies are, in particular,
suitable to compare the effects of a monotherapy using the active ingredients and a
COMBINATION OF THE INVENTION.

The effective dosage of each of the active ingredients employed in the COMBINATION OF
THE INVENTION may vary depending on the particular compound or pharmaceutical com-
position employed, the mode of administration, the severity of the condition being treated.
Thus, the dosage regimen the COMBINATION OF THE INVENTION is selected in accor-
dance with a variety of factors including the route of administration and the renal and hepatic
function of the patient. A physician, clinician or veterinarian of ordinary skill can readily de-
termine and prescribe the effective amount of the single active ingredients required to pre-
vent, ameliorate or arrest the progress of the condition. Optimal precision in achieving con-
centration of the active ingredients within the range that yields efficacy without toxicity re-
quires a regimen based on the kinetics of the active ingredients' availability to target sites.
This involves a consideration of the distribution, equilibrium, and elimination of the active in-

gredients.

The following examples serve to illustrate the invention without limiting the invention in its

scope.
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lintroduction

Based on previous experiments in rats it was known that acute injection of pasireotide
causes an increase in glucose, which was rapid in onset (within 30 min after injection),
reached its peak between 1 and 3h and returned to baseline values after 6-8h. Repeated or
long term injections of pasireotide in rats resulted in strong tachyphylaxis. Therefore only
moderate increases in glucose have been observed after repeated or long-term treatment
with pasireotide mainly on the first day(s) of treatment. Based on these data it was expected
that short term experiments were optimally suited to examine the effect of octreotide and
pasireotide and their combination on plasma glucose. In order to investigate the efficacy of
both compounds and their combination on a relevant parameter in rats plasma GH and IGF-
1 levels as well as body weight were determined in rats within 14 days of continuous infusion
with the compounds. GH and IGF-1 levels are elevated in acromegaly patients and can be
effectively reduced in about 60 per cent of all patients by octreotide treatment. Due to the
known pulsatile release pattern of GH and the low sensitivity of the available GH RIA, levels
of IGF-1 and body weight (BW) are more reliable parameters to determine efficacy of a
compound on the GH/IGF-1 system. GH and IGF-1 are both growth factors which are re-
sponsible for growth of animals and humans and lack of these factors result in growth retar-
dation in animals which are still growing (like in rats). Therefore BW in combination with IGF-
1 measurement is an additional relevant parameter to demonstrate efficacy of somatostatin
analogues. Unlike the rapid changes in glucose levels, changes in IGF-1 levels are only ob-

served after 1-2 days of treatment with somatostatin analogues.

Methods:

In order to investigate the effects of a combination of pasireotide and octreotide on efficacy
and plasma glucose the following short-term and long-term experiments were performed in
adult male Lewis rats (250-300g).

In the short term experiment octreotide and pasireotide and their combination were s.c. in-
jected in rats in 1ml saline. Blood samples were taken by sublingual bleeding the rats 15min,
30min, 1h, 3h, 6h and 8h after the injection and blood glucose was determined using ACCU-
Chek Compact (Roche), which was newly calibrated before each measurement. In order to
determine the overall effect of the treatment on glucose the area under the curve (AUC) was
determined using GraphPad Prizm. 4.0.

In the long-term experiments octreotide and pasireotide and their combination were s.c. in-

fused in rats using osmotic minipumps (Alzet model: 2002). Blood samples were taken by
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sublingual bleeding on the day before minipump implantation and after 1, 7 and 14 days.
Glucose was determined using ACCU-Chek Compact (Rhoche) and IGF-1 levels using

commercial ELISA (octeia rat IGF-1 from Immunediagnostics, UK).
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WHAT IS CLAIMED IS:

1. A combination comprising at least two different Somatostatin (SRIF) analogs wherein one
SRIF-analog is predominately targeting SSTR2 and another SRIF-analog is predomi-
nately targeting SSTR5, in which the active ingredients are present in each case in free
form or in the form of a pharmaceutically acceptable salt and optionally at least one

pharmaceutically acceptable carrier; for simultaneous, separate or sequential use.

2. Combination according to claim 1 which is a combined preparation or a pharmaceutical

composition.

3. Combination according to claim 1 or 2 comprising as SRIF-analog predominately targeting
SSTR2 octreotide.

4. Combination according to any one of claims 1to 3 comprising as SRIF-analog predomi-

nately targeting SSTR5 pasireotide.

5. Method of treating a disease mediated by activation of somatostatin receptors (SSTR1-5)
in a warm-blooded animal in need thereof comprising administering to the animal a com-
bination according to any one of claims 1to 4 in a quantity which is jointly therapeutically
effective against a disease mediated by activation of somatostatin receptors (SSTR1 -5)
and in which the compounds can also be present in the form of their pharmaceutically ac-

ceptable salts.

6. A pharmaceutical composition comprising a quantity, which is jointly therapeutically effec-
tive against a disease mediated by activation of somatostatin receptors (SSTR1-5), of a
combination according to any one of claims 1to 4 and at least one pharmaceutically ac-

ceptable carrier.

7. Use of a combination according to any one of claims 1to 4 for the preparation of a me-
dicament for the treatment of a disease mediated by activation of somatostatin receptors
(SSTR1-5).
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8. Use according to claim 7 for the treatment of acromegaly, type |or type Il diabetes melli-
tus, diabetic proliferative retinopathy, diabetic macular edema, nephropathy, neuropathy,
dawn phenomenon, and other metabolic disorders related to insulin or glucagon release,
e.g. obesity, hyper- and hypoglycemia, e.g. morbid obesity or hypothalamic or hyperinsu-
linemic obesity, enterocutaneous and pancreaticocutaneous fistula, irritable bowel syn-
drome, inflammatory diseases, e.g. Grave's Disease, inflammatory bowel disease, pso-
riasis or rheumatoid arthritis, polycystic kidney disease, dumping syndrome, watery diar-
rhea syndrome, AIDS-related diarrhea, chemotherapy- or radiation-induced diarrhea,
acute or chronic pancreatitis and gastrointestinal hormone secreting tumors (e.g. GEP
tumors, for example vipomas, glucagonomas, insulinomas carcinoids and the like), lym-
phocyte malignancies, e.g. lymphomas or leukemias, hepatocellular carcinoma, gastroin—
testinal bleeding, e.g. variceal oesophagial bleeding, sleep apnoe, grelinoma, Prader-

Willi-syndrome.

9. A commercial package comprising a combination according to any one of claims 1to 4
together with instructions for simultaneous, separate or sequential use thereof in the

treatment of a disease mediated by activation of somatostatin receptors (SSTR1-5).
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Figure 1:
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Figure 2:
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Figure 3:
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@A octreotide 3ug/kg/h MPs.c.
EA octreotide 10pg/kg/h MP s.c.
BRpasireotide 1.5ug/kg/h + octreotide 1.5ug/kg/h MP s.c.

B pasireotide 5ug/kg/h + octreotide 5pg/kg/h MP s.c.
BR pasireotide 10ug/kg/h + octreotide 10 g/kg/h MP s.c.
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