USE OF GLUCOCORTICOID RECEPTOR ANTAGONISTS FOR TREATMENT OF INFECTIOUS
CONDITIONS. The present invention relates to the use of a glucocorticoid receptor (GR)
antagonist for an immune stimulant effect in a mammalian subject, and to a pharmaceutical
composition BRI AR antagonist. The invention also relates to a nfEtREETH7H8HEding immune
stimulation, such as for preventing or treating an infection, or an infectious condition. Itis
known that the immune system is influenced by the hypothalamic-pituitary-adrenal (HPA) axis and the
sympathetictsgife 0d-Bed SO ESAND EXIBETEPHERA axs Aalesie Ficas®Rahgivescorgcoid

receptor angﬁ%(;t@ &%?UB]@HW?@ﬁ)Sand dehydroepiandrosterone (sulphate) (DHEA(S)), which
[

respectively in imulate immune functions. On the other hand, the SAM axis causes the
release of catecholamines, which are immunosuppresive. In healthy, young to middle aged
subjects suffering from stress, there is a physiological balance between pro-inflammatory and
anti-inflammatory mediators,_ In the elderly, the immune resEonse is_blunted as a result of the decline
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in aging subjects. This is proposed to explain that aging subjects are far more prone
to infections under conditions of siress.

Based on experimental dala obtained with white blood cells from
elderly hip fracture patients, a supplementation of DHEA and/or DHEAS at times of
stress is proposed as a measure to prevent infections {Butcher and Lord (2004,
supra); Butcher et al. (2005, Aging Cell 5, pp. 319-324).

The present invention relates o the use of a glucocorticoid receplor

antagonist for the manufacture of a medicament for immune stimulation, such as



20 term 'glucocorticoid receptor antagonist is used in an unusual manner to describe the influence of
DHEA on glucocorticoid action. A direct interaction of a OR antagonist usually implies that the
compound has binding affinity for the OR receptor with a pKa of at least 6. It can be even more clear to
set the lowesVAEEtHEDHKa in a standard assay for glucocorticoid recepfé? AMHIty4686346.5, 7, 7.5, 8,
or 25 9. If the antagonist has remaining agonist effect, as a partial agonist of antagonist, the maximum
agonist effect should be less than 50 % of the maxirhal agonist effect of dexamethasone.
The meaning of the term 'aging subject or 'aged subject will be well understood in the context of the
use accordingﬁto this invention. Althou%h it is not 30 linked to an exact lower age limit this general
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antagohist one can use the definition that a GR antagonist is a compound that ¢an

prevent a physiological effect of dexamethasone due to a direct effect of the
antagonist on the GR recepior. Therefore, in the reference Saccd et al., 2002 the
20 term ‘glucocorticoid receptor antagonist is used in an unusual manner to describe
the influence of DHEA on glucocorticoid action. A direct interaction of a GR
antagonist usually implies that the c¢compound has binding affinity for the GR
receptor with a pK, of at least 6. It can be even more clear io set the Jowest limit to
the pK, in a standard assay for glucocorticoid receptor affinity t0 6, 6.5, 7, 7.5, 8, or
25 9. If the antagonist has remaining agonist effect, as a partial agonist of antagonist,
the maximum agonist effect should be less than 50 % of the maximal agonist effect
of dexamethasone.
The meaning of the térm ‘aging subject or ‘aged subject will be well
understood in the context of the use according to this invention. Although it is not
30 linked to an exact lower age limit this general notion refers in the human situation
usually to a person of at least 55 years old, but it is more clear with a lowest age
limit set at 80, 65, 70 or 75 years.



25 usually lower than 6 pM. Use of the GR antagonist for immune stimulation is more preferred in
subjects, in particular human subjects, having serum values lower than 4 pM and is most preferred in
subjects having serum values lower than 2 pM. According to a further aspect thereof, the
invention proYi8@8°#{E 1§&& of a glucocorticoid receptor antagonist for the RaRHFESIEBPE medicament
for 30 immune stimulation in a mammalian subject, in particular a human subject, having a high serum
cortisol/DHEAS ratio on molar basis. For reasons ofclarity this ratio may be further specified as being

- higher than 0.2. Use of the GR antagonist for immune WO 2(1(18/(117658PCT/EP2007/058134 4

stimulation is more preferred in_such supjects haying a serum ratio higher than 0.3 and most preferred
in such subjects having a sgr[ﬁ%’r %g’hﬁg%ééh% ?ﬁ%’.m? s Chosﬁ%gég iﬁ@%@%’?&rt%%}sﬂf’stﬁ&t thereof,
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subject showing both high ngutropiyl, ounts and 20, nPAILed RSHLORIM NSO ides the use
of a glucocorticoid receptor antagonist for the manufacture of a medicament for
15 immune stimulation in an aging mammalian subject under conditions of stress. In
the present context, the expression “stresg’ comprises both physical and
psychological stress, either of which can be acute or chronic. Physical stress may
be caused by any physical trauma or injury, such as surgery or a fracture.
Psychological stress can be caused by emotionally burdening occurrences, such as

20 a bereavement.

According to a further aspect thereof, the invention provides the use
of a glucocorticoid receptor antagonist for the manufacture of a medicament for
immune stimulation in a mammalian subject having low ser.um DHEAS values.

~ Especiaily following a trauma, said values are, in particular in human subjects,
25 usually lower than 6 ul. Use of the GR antagonist for immune stimulation is more
preferred in subjects, in particular human subjects, having serum values lower than

4 uM and is most preferred in subjects having serum values lower than 2 pM.

Acco'rding to a- further aspeci thereof, the invention provides the use
of a glucocoriicoid receptor antagonist for the manufacture of a medicament for

30 immune stimulation in @ mammalian subject, in particular a human subject, having a
high serum cortisol/DHEAS ratio on molar basis. For reasons of clarity this ratio may

be further specified as being higher than 0.2. Use of the GR antagonist for immune



In the context of the invention, the infection or infectious condition can be caused by any of several
agents, e.g. by bacteria, by viruses or by fungi. 25 Also in the context of the present invention, the
expression "infectious condition' means silent or subclinical infections as well as conditions not
resulting in a'Wib#Hi#&8L iff&ctious disease, but in which at least one param&€F BEEWE gi®d4vith an
infectious disease, such as the white blood (e.g. neutrophil, basophil or eosinophil) cell counts or the
level of some antibodies or some cytokines is highefthan normal. 30 Normal values are known to the
expert and may be found in standard medical manuals. WO 2008/017658PCT/EP2007/058134 5 from
a trauma. The_ invention particularly relates to uses wherein the subject suffers from the consequences
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ratio and a subject with high neutrop?u counts, com%rlsing i) hérapeu |caﬁ)y atfective amount of a
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For clarity reasons said reduced superoxide generation may be further specified to

15 amount to a reduction of more than 20%. The use of the GR antagonist for immune
stimulation is preferred in such subjects, in particular a human subject, in which the
reduction in superoxide generation amounts to more than 40%, and most preferred
in such subiects having a reduction amounting to more than 50% of the normal
superoxide generation.

20 Preferably, the GR antagonist is used for the manufacture of a
medicament for immune stimulation in a mammalian subject showing both high
neutrophil counts and an impaired neutrophit function.

In the context of the invention, the infection or infectious condition
can be caused by any of several agents, e.g. by bacteria, by viruses or by fungi.

25 Also in the context of the present invention, the expression “infectious conditiong'
means silent or subclinical infections as well as conditions not resulting in a
manifest infectious disease, but in which at least one parameter associated with an
infectious disease, such as the white blood (e.g. neutrophil, basophil or ecsinophil)
cell counts or the level of some antibodies or some cytokines is higher than normal.

30 Normal values are known fo the expert and may be found in standard medical
manuals.

Particular uses according to the invention relate fo aging subjects

suffering from an infection or an infectious condition concomitant to stress resulting



25 stimulation, such as prevention or treatment of infections or infectious conditions, in a mammalian
subject chosen from an aging mammalian subject, a subject with low DHEAS values, a subject with a
high cortisol/DHEAS ratio and a subject with high neutrophil counts, comprising administering a
therapeuticay@&HEEINE Emount of a glucocorticoid receptor antagonist chiiSERRSHAERE Hroup
consisting of a 30 dibenzopyranyl derivative defined and/or exemplified in US6329534 and
W0200116128, mifepristone, and ORG 34517 to a subject in need of such a treatment, ORG 34517
being the preferred glucocorticoid receptor antagonist. WO 2008/017658PCT/EP2007/058134 6
The OR antagonists according to the invention can be administered enterally of parentally, and for
numans prefEPab TRLER) o S ER B0 OHeH g ARG DHEF WERGFE Mi S HRIFF bR Sraceutcally
suitable auxiliarieshth e QReanEy@msistt mdyrbéaumpressiédrinip solidatpsdde unitsysuchais pills and
tablets, or 5 Re-REQCRSSRLINRILARRHIBROLSHRRPSIRMSS: BYMeanHRldAACsHticalksyitable
liquids, the OR %rgta:&onists can also be %p[?lie,d EiIS an injection ’orfg)aration in the form of a solution,
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suspension, € COPSRMUBPHL PSS IRALA SHYEY BT IRY Bro AGHR A B G B, e.g.
tablets, the use of conventidrriltigditiiee aigsts aghfilfe psncbiopaeite fsslyon ére tsithdeeoralindtite like is

contemplateghdngepgral iamshdS-phaemasguticalby rseaptableradditie whigh dlogsaey intgsfere with

the function %fféhgoa%tive compounds can be used. Suitable carriers with which the compositions can
be administered mdlide lactose, starch, cellulose derivatives and the like, or mixtures thereof, usedin - -
suitable amounts. As  atiRdpieseieinvenee isafustragsdibyathetolbiving exgmple, which 15

should not bggtenstides as:m lipitatippciifpeseapadtibedovastithdeXampi@ess caused Kylinical
observa]QPnsfr%rgguFests wdggsw&ge bJ[ood cetlls gnrpagtig I%g utrophils)]o tained from patients and

appropriate CONrols tan be used 1o demonstrate the effect of the AV e e D SEIS AT N

immune systét, 48 ih 2pepare R trrdifaliRopHIPasInpotehiMBkesof 8 taFIHse Rifefor defence
against bacteyital yiateaiionsdubeimarrearnsoatheedamuganirfernaidniestioneson e mytant to

suess. Neuugphis ite fuar Lgfaineren eriselysaa sion olile biogeieeiisy Their key

bactericidal me INVo agocytosis and intracel INg by release of toxic granular
enzymes antFtREEENEIEIABA' of highly 25 toxic reactive oxygen species (such as superoxide, through
the enzyme superoxide disrmitaseyehhiengansaratinatied active phygeacspacescanpbeimaassired very

precisely anhiRRIRE! R Bl I0BM AW orovention d TEIRREANARAREALHSING IHmipRIEtrc
analysis to determine and evaluate the function of neutrophils is that the major immune protective cells
of conditions, in a mammalian subject, chosen from the group comprising an aging

mammalian subject, a subject with low DHEAS values, a subject with a high
cortisol/DHEAS ratio and a subject with high neutrophil counts, comprising 2 .
20 therapeutically effective amount of a glucocorticoid receptor antagonist chosen from
the group consisting of a dibenzopyranyl derivative defined and/or exemplified in
US6329534 and W0200116128, mifeprisione, and ORG 34517, the latter being the
preferred glucocorticoid receptor antagonist.
Finally, the invention alsc relaies to a method for providing immune
25 stimulation, such as prevention or treatment of infections or infectious conditions, in
a mammalian subject chosen from an aging mammalian subject, a subject with low
DHEAS values, a subject with a high cortisol/DHEAS ratio and a subject with high
neutrophil counts, comprising administering a therapeutically effective amount of a
glucocorticoid receptor antagonist chosen from the group consisting of a
30 dibenzopyranyl derivative defined and/or exemplified in US6320534 and
W0200116128, mifepristone, and ORG 34517 to a subject in need of such a
treatment, ORG 34517 being the preferred glucocorticoid receptor antagonist.



30 actual patients and controls can be studied under carefully controlled conditions in vitro, in parallel
to the in vitro observations. Neutrophils are isolated from blood (with an anticoagulant)
obtained by venipuncture of the forearm of experimental subjects and controls. Following WO
2008/017658PCIHEEM2TOT/058134 7 differential centrifugation steps - the FASVBRM i Iéh
"Lymphoprep” produced by Nycomed Inc. - a cell fraction consisting of granulocytes, mainly
comprising neutrophils, is obtained. The number anél composition of the cell fraction is determined
using a Coulter Counter. The neutrophils are stimulated with the 5 oligopeptide FMLP, which mimics
bacterial proteins. The light emitted as a consequence of the resultlng%?roductlon of ox%}%en radicals by

the cells is "amplified’ by lunifoIHhE HRAEFELGHA A IR AP 1B ARy STHEWERIAESE the
obtained peakderaliybef pseehds!pnanditationmeith enefyrsidlp dgical dohyditeaasf tHd iEUtrop hils.

Furthermore, theeuiiaphiliran. baikuahtintorceRiac WEBIGXReraMRa 3l ki gapP eknds Refore the

stimulation and measurement, in order to bserve the effect on the smloglcal ondmon of the

neutrophils. RURASRNEL MBBRAERAPRIST TSN P04 ARG S TS £5L B BRRENEP S S °[2005),
Aging Cell 5pppratessed ) itatRpsRIES. @talW@QU@W@?@BQ&%Z&&MW@WW&C@W@@@ptor

modulators. RAYEESHRA RNhAIRIEaBe4h SeBtESIRGIRIiests af alicarartisaisis anthe.omeacity of T

cells to prodyce th?g V}It factors interleukin 2 and interleukin 4. Eurogean 0J. Immuno). 19: 2319,
19809. orm o ion, suspension, emulsion or as a spray, e.g. a nasal spray. For the

production of dosage units, e.qg. fablets, the use of conventional additives such as
fillers, colorants, polymeric binders and the like is contemplated. in general, any
10 pharmaceutically acceptable additive which does not interfere with the function of
the active compounds can be used. Suitable carriers with which the compositions
can be administered include lactose, starch, cellulose derivatives and the like, or
mixtures thereof, used in suitable amounts.
The present invention is illustrated by the foliowing example, which
15 should not be construed as a limitation of the scope of the invention.
Example,
Clinical observations and tests with white blood cells (in particular
neutrophils} obtained from patients and appropriate controls can be used o
demonsirate the effect of the invention. The cellular innate immune sysiem, and in
20 particular the neutrophil component thereof, is the first line of defence against
bacterial infections, which appear to be the predominant form of infection
concomitant to stress. Neutrophils are a type of granulocytes (themselves a group
of white blood cells). Their key bactericidal mechanism involves phagocytosis and |
intracellular killing by release of toxic granular enzymes and the generation of highly
25  toxic reactive oxygen species (such as superoxide, through the enzyme superoxide
dismutase). The generation of active oxygen species can be measured very
precisely and reproducibly by luminomeiry.
A major advantage of using luminometric analysis to determine and
evaluate the function of neutrophils is that the major immune protective celis of
30 actual patients and controls can be studied under carefully controlled conditions in
vitro, in parallel to the in vitro observations.
Neutrophils are isolatad from blood (with an anticoagulant) obtainad
by venipuncture of the forearm of experimental subjects and controls. Foliowing
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5 oligopeptide FMLP, which mimics bacterial proteins. The light emitted as a
consequence of the resulting production of oxygen radicals by the cells is “amplified’
by luminol and measured with a luminometer (Berthold). The height of the obtained
peaks can be used as an indication of the physiological condition of the neutrophils.
Furthermore, the neutrophils can be brought into contact with experimental

10 compounds before the stimulation and measurement, in order to observe the effect

on the physiological condition of the neutrophils.
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3. Useof(1 1 13,1713)-11-(1,3-benzodioxo1-5-y1)-17-hydroxy-17-(1- 10propynyl)estra-4,9-dien-3-one
for the manufacture of a medicament for immune stimulation in a mammalian subject with a high
serum cortisol/DHEAS ratio. 4. Useof(11p,17p)-11-(1,3-benzodioxol-5-y1)-17-hydroxy-17-(1-
propynyl)estra-4,9-dien-3-one for the manufacture of a‘nedicament for immune stimulation in a
mammalian subject with high neutrophil counts 155.Use of according to any one of claims 1-4, for the
manufacture o E@cament for immune stimulation in an aging human subject under conditions of
stress and having at least one of a, b or c: a) a serum DHEAS value lower than 6 pM; b) a serum
cortisol/DHEAS ratio on molar basis higher than 0.2; 20c) a neutrophil count higher than 6,5x109
6.The use accarding to any ong & claims (- in whigtn thetseibieet suféeks-ofm-an-infection or-an
infectious condétlon conco ét%né _tgi eant@ fract%rre t%nd/or h{ﬁasctglrjgeery.

ropynyi)estr one e man of a medicament for immune
5 stimulation in an aging mammalian subject.
2. Use of (118, 178)-11-(1,3-benzodioxol-5-yi}-17-hydroxy-17-(1-

propynyhestra-4,9-dien-3-one for the manufacture of a medicament for immune
stimulation in a mammalian subject with low serum DHEAS values.
3. Use of (118, 17B)-11-(1,3-benzodioxol-5-yl)-17-hydroxy-17-(1-

10 propynyDhestra-4,9-dien-3-one for the manufacture of a medicament for immune
stimulation in a mammalian subject with a high serum cortisol/DHEAS ratio.

4, : Use of (118, 17B)-11-(1,3-benzodioxol-5-yI}-17-hydroxy-17-(1-
propynyl)estra-4,9-dien-3-one for the manufacture of a medicament for immune
stimulation in a mammalian subject with high neutrophil counts.

15 5. Use of according to any one of claims 1-4, for the manufacture of a
medicament for immune stimulation in an aging human subject under conditions of
stress and having at [east one of a, b or c:

a)a serurﬁ-DHEAS value lower than 6 pM;
b) a serum cortisol/DHEAS ratio on molar basis higher than 0.2;

20 ¢) a neutrophil count higher than 8,5x10° I'".

6. The use according o any one of claims 1-5, in which the subject
suffers from an infection or an infectious condition concomitant to a hip fracture

and/or hip surgery.



