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METHODS FOR SHRINKING PITUITARY TUMORS

CROSS-REFERENCE TO RELATED APPLICATION

J0001} This application claims, under 35 U.S.C, § 11%(c), priovity t¢ and the benefit of 1.8,
Provisional Patent Application Serial No, 62/758,477, filed November 9, 2018, the entire

contents of which application is hereby incorporated by relerence in ifs entirety.
BACKGROUND

0021 Thepitaitary gland, under the control of the hypothalamus, sceretes hormones that
affect myriad bodily functions. I 'is sitnated in the yella trcics, outside the blood-brain
bartier (BBB), and comprises an anierior portion, the adenohypophysis: an tntermediate
portion (rudimentary in hamans); and a posterior portion, the newrohypophysis. The pituitary
gland is connected to the hvpothalamus of the brain via the pituitary stalk (infundibalam) of
the neurohiypophysis. The adenohypophysis endocrine eells scerete hormones, including
adrenpeorticotrophic hormpae {ACTH), prolactin {PRL}, growth hormons {GH), thvroid
stimulating hormone (TSH), folliele stimulating hormone (FSH). futeinizing hormone (LH},
melanpeyte stimulating hormone {(MSH), B-lipotropin, and others, The neurchypopliysis

secretes the peptide hormones oxytocin and vasopressin {antidiuretic bormone, ADH),

0003} Cushing’s syndrome is a debilitating chronic disease caused by high levels of
cortisol, and characterized by high blood sugar, high blond pressure, weight gain {including 3
characteristic “hamp™ on the neck or back), hirsateness, depression, and other symptoms.
Cortisol is produced in the adrenal glands in response to ACTH: in somie cases of Cushing’s
syndrome, excess cortisol is cansed by adrenal abnornalities (e,g., an adrenal fumor). I oiher
cases, the excess cortisol is due 1o excess ACTH secretion from the pituitary gland that acts
on the adrenal glands fo prodoce. the excess cortisol. Such excess pltuitary ACTH secretion s
typically caused by a pituitacy tumor, When excess pituitary ACTH secretion causes the

excess cortisel, the disorder is termed “Cushing’s Disease™

{00041 Priuttary tumors may be non-functional {(Le., non-hormone secreting) ov may be
hormone-seereting tumors. Pitnitary tumors arve typically adenomas (benign, non-cancerous

turnors), including macroadenomas and microadenomas, whick may be, .z, corticoirophs,
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somatotrophs, lactotrophs, or gonadotrophs (Kovaes et al,, Endocrine Pathology
1E3):2670275 (20001, First-line treatoient for Cushing’s Disease typically involves surgery
to remove the piluitary tumor; however, in many cases, the patient is unable to undergo
surgery, or not all of the tumor s able fo be resected (e.g., i the tumor has invaded cranial
regions outside the sella nurcica, or has invaded bone, or for pther reasons), or it may grow
back, or may have metastasized. In some cases, radiation treatment is applied, e.g., following
surgery. Conventional chemotherapy treatment often used for other tumors may be
inapplicable Tor pitultary tumors, or may fot be suitable for patients suffering from pituitary
tumors. Medical treatment o reduce corlisol production has been prescribed to treat
Cushing’s syndrome. Medical freatment 1o reduce the effects of excess cartisol is ofien
administered, particularly when symptoms persist following surgery (e.g., mifepristone
{preseribed as KORLY Mﬁf}; see also UL8.9.956,216), However, surgery, radiation and
standard chemotherapy may be incompletely effective, and may have severe side-cifects,
which mgy make them unsuitable for Cushing’s patients. 'i-"hus, miedical (i.e., non~surgical}

treatments for pituitary tumors which cause Cushing’s Disease remain lacking.

{0005 Accordingly, new medical treatnuents forpitiitary tunmors are reguired, including

new medical treatments for pituitary fumors causing Cushing’s Disease arve required.
SUMMARY

{0006} Apphicant discloses herein that administration of relacorilant may be effective to
shrink (1.e., reduce the size pf)a pituitary tumor. In embodiments, the pituitary tumor 1o be
shranken by administration of relacorildnt is visible nsing clinical imaging techuniques. i
embodiments, the methods inchude selecting a paticnt sutfering from a pituitary tumor that is
visible, and which may be neasurable, using clinical imaging techwigues, In ensbodiments,
the paticnt suffers from a symptont of Cushing’s syndrome. In embodiments, the patient
suffers front Cushing’s Discase. In embodiments, the methods include selecting a patient {or
whom the present methods are suitable, and in embodiments, for whom the preseni methods
are preferatle to other methods, whether provided as first Hine Wreatment, ot in conjunction
with other treatments, Accordingly, Applicant discloses herein new and surprising freatment
methods direeted to patients suffering from pituitary tamors. These novel methods niay be the
sole freatmerd nsed 1o freat pltuitary tumors, and may also be used along with other

treatments, including surgical freatiments, radiation treatment, and other treatients.
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{0007}  The pitultary tumor o be treated (e, shrunk) may be a non-functional (non-
secreling) tumor, a honmone-secreting twmor, a benign tumeor, o a malignant tumor, with or
without metastasis. The pituitary tunor Is typically not 8 non-pituitary metastatic fumor.
However, in embodiments, the piluitary tuor may be an invasive lumor, Thus, the pituitary
tumor to be treated may be an adenoma or carcinoma, a non-functional (non-secreting)
tumor, a hormone-secreting tpmor {e.g,, a hormone-secreting neuroendocrine fumor), or other
tumor. {n embodiments, the 'p.imi.lary tumeor to be treated is a pituitary adenoma. fn
emboditients, the pituitary adenomia to be treated is & macroadencyaa, fo embodiments, the
pituitary adenonia is an adenoma selected from a corticotroph (including a corticotroph with
significant amonnis of Crooke’s hyalinazation, a corticotfoph witls little 6r no Crooke’s
hyalintzation, and a silent costicotrophy; a somatotroph; a lactotroph; & thyrotrophs; a
gonadotroph; and an encocyioma. In entbadinents, the pRuttary tumor to be reduced in siz

i pituilaty tumor selected from a nenfunctivnal pituitary tumor; a growth h-:;mmna«secr:;ﬁng

tumor; a gonadoirppinsecreting tumor {¢.g,, secreting LH or FSH), or other tumeor,

[0008]  The methods for ceducing the size of pituitary tumors comprise adminisiration of
refacorifant ((R)-(1-{4-flucrophenyl }-6-({ | -methyi-1 H-pyrazol-4-yl sulfonvl)-4.48,5,6,7 8-
hexakydro-1H-pyrazale[3.4-glisoquinolin-da-yl d-{trilluoromethyl jpryridin-2-

yiymethanone), which has the following structore;

F

Relacorilant i3 atso known as CORT 125134 Relacorilant (s a glucocorticold receptor

wmodudator {GRM} that does not signilicantty affect progesterone, minctalocoriicold,
androgsn, OF SSEOgen receptons {see, e, LIS, Patent 8,859,774 LS. Palent 9,273,047, U8
Patert 9,707, 223; and U8, Patent 9.836,215, the entire contents of all of which patents are
hereby incorporated by reforence in theiy entireties). In embeodiments, relacoritant is

administered orally.
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{6009}  Io ombodiments, animage {o.g.4 8 wagnetio resonanes imaging (MR}, positron

emission tomography (PET) ‘5.1‘1‘;3:8, computer assisted tamography (CATY image, or othay
tmage’ is made of the pitwitary fumor, and then relacorilant 15 aduunistered. The mage of the
pituitary tmor may by obtained from Imaging ab least a portion of the brain of, and newby

anatonscal sogiomy of, the patienrt. In cinbodiments, such imaging may provids a-gereral, and

in enabodiroents, a precise; localization of the tumor with respect o snatonncal andmarks
and anatoovical regions &t or near the pituitary of the patient. For example, such avatomical

tandmacks and anatomical regions may tnchude, withoot Emitation, the selle furcia, the
pituitary stalk, the hypothalanus, a temporal lobe, a brain ventricls, the oplic nerve or optie
chiasm, the brainsteny, the corpus callosum, and oiher anatomical structures near the pifuitary
gland or stherwise visthle {o an image that includes the pituitary, lo embodiments, &

dimension of the tumos s measured wsing an image of the pituitary funor, In soabodiments, &

{iost image (e, an MRL PET, CAT, or other fmage) 18 nade of the piteliary tamo
rolacorifan i< then administered, and, afier s poriod of time of relacorilant reatniant, 2

second tmage {e.g., an MRL PEY, CAT, or other fraage) of the pituliary tamor is made, In
embodiments, a firss Imags of the pituitary tuner is made, welacorilant is then sduunistered,
arsel, afier s peviod of tim of retacoriiant {rvatment, a second iinage of the plluitary fumor &
e, avnd then a farther treatment s applisd {o the pittary twmor, In embodiments, such
Aurther freatmerst 15 swegicsl freatment; or radiabion treatraony; or phamiaceuticalor
chemotherapoutic reatment; or combinations theveof, The puried of time may be, fov
examaple. 8 day, a week, or s month, or several months during which the patient receives
relacoriant on o regelar bagis; such & regudar basis vy be, for exanple, dafly relacorifan

administrstion, Administration of relacorilant may be oral adminixization of velacortsnt.

{0010}  Accordingly, i embodiments, Applhicant discloses herein new and surprising
treatment methods direeted to patients sulfering from pituitary tumors, the methods
comprising administration of relacorilant to-a patient suffering from a pituitary tumor
effective to reduce the size of the pitnitary tumor, Applicant discloses herein, for exansple,
that a few months of relacoriiant treatment was effective 1o reduce the size of pituitary tumors

{bath macroadenomas) in two Cushing’s Discase patients.

{0011} These methods are swprising, for example, in view of the finding that thers was no
regression inany of 17 Cushing's Disease patients with visible tumors treated with
mifepristone for 24 weeks (10 of which were macroadenomas). The tumors were imaged

using magnetic resonance imaging (MRI}; the MR1images were stable in all but one patiens,
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tn whom the fumor mereased i size with 10 weeks of mifepristone ireatment {Fleseriy, et al.,

J. Clin Endocria Metah 97{6.2039-2049 (201 21).

{012]  In embodiments, Applicant discloses hevein new and surprising treatment methods
directed to the fumors of patiends sutfering from pituttacy tumors, which maybe, e.g,,
pitnitary adenomas. In embodiments, the treatment siethods are directed Lo patients suffering
from non-functional (L.e,, non-secreting pitiitary tumors). In embodiments, the treatnient
methads are directed to patients suflfering from hormone-secreting pituitary tumors, which
nsay be, g.g., adrenpeotticotrophic hormone {ACTH Jsecreting pituitary tumors. In
emzbodinents, the treatment methods are divected to patients suffering from hormone-
secreting pituttary tumors, which may be, ¢.p., GH, TSH, PRL, MSH, FSH, LH, or §~

Hipolrapin “secreting pitullary tumors.

{0013}  The present methods may be applied to patients suffering from a pituitary tumor
effective to shrink the pituitary tumor, as a first-line treatment of the tumor; as neo-adjuvant
treatment of the tumor (i.e., preceding a subsequent treatment such as radiation, sargieal, or
other treatment of the tumior (e.g., as preparation for such treatmenty); as adjuvant freatnient
of the tamor (i.c., following surgical, radiation, or other treatment of the pituitary tumory; and
in other uses and combinations. The present methods may be applied to patienis suffering
[rom & pituitary tumor Thatis visible nsing chinical imaging. The present methods tmay be
applied to patients suffering from a piteitary tumor the size of which is measurable using
clinical imaging. Pifuitary tumors are often treated surgically; such surgical treatment for
pitaitary fumors may be, ¢.¢.. transsphenoidal surgery. In embodiments, the treatment
methods are directed to patients suffering from pituitary tumors, who are not candidates. for
surgery, or who have refused surgery, or who have faled surgery, where the surgery may be
transsphenoidal surgery or may be other surgery for treatment of the pituitary tumor, Iy
embodiments, the treatment methods are directed {o patients suffering frem plivifary tumors,
who ars candidates for surgery, who have not yet undergone surgery, where the surgery may
be transsphenoidal surgery ormay be other surgery for treatment of the pituitaryivmor., In
embodinents, the treatment methods are directed fo patienis suffering from pituitary tumors,
for whom surgery is planned, but who have not yet undergone surgery, in which
administration of relacorilant conprises preparation or pre-treatment for sargery, where the
surgery niav be transsphencidal surgery or miay be other surgery for freatment of the pituitary
tumor. In embodiments, the tresiment methods are directed to patients suffering from

pituitary tumaors, which patients have previously undergone surgery for treatment of the
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pitnitary fumors, which treatment was not successfil, or was incompletely successiid, or
following which the tumors have regrown, where the surgery may be transsphenotdal surgery
or may be other surgery for treatmentof the tumor. In embediments, the treatment methods
are directed to paticnts suffering from pituitary tumors, which patients have previously
undergone radigtion freatnwent for the pituitary tunmicrs, which treatment was not successtul, or

was ingompletely successful, or following which the tamors have regrown.

{0014} Accordingly, Applicant discloses herein methods of treating a visible pituitary tumor
conyising administering relacorilant t the patient, pifbetive treat the pituitary tumsor,
wherein said lreatment comprises reducing the size of the pituitary tumor. Applicant discloses
herein methods of reducing the size of a pituitary tumor comprising administering relacoriiant
to the patient, effective to reduce the size of the pituifaty tamor; such reduction of the size of
the pituitary tumor may be irrespective of the functional status of the pinitary tumor.
Applicant discloses herein methods of treatnieat of a visible plinitary tumaor comprising
administering relacorilant to the patient, effective 1o reduce the stze of the visible piluitary
tuenor, Applicant discloses herein methods of treatment of & pitnitary fumor comprising
administering relacorilant to the patient, effective to reduce hormone secretion from the
pituitary tumor, Applicant discloses herein methods of treatment of a pituitary tumor
comprising administering relacorilant to the paticnt, effective to freat the pituitary tumor io
reduce ACTH secretion from the pituitary tumor. The metheds may include selecting &
patient for such treatment, where the patient suffers from such a pitwitary tumor; where the
patient suffers from a visible pitwitary tumor; where the patient suffers from a measurable
pituitary timor, The methods may include sclecting a patient for such treatment, where the
patient suffers from such a pituitary tumor and suffers from symptoms of Cushing’s
syndrome; or suffers fromr excess ACTH levels; or from excess cortisol levels; or froma

pitaitary tunor thal caases symptoms of Cushing’s syndrome.

{0015] Relacorilant adnuinistration may comprise oral administration of relacoriiant, and
gy beto a patient in the fagted, ov in the Ted, condition. The pituitary tumor may be an
adenoma, and may be a hormone-secreting pitwitary tumor. The pituilary tumor may be ag
ACTH-secreting pituitary tumor. The treatment may conyprise relacorilant administration
prior io pituliary surgery, during pituitary sargery, afler pitaitary surgery, and combinations
thercol {where such pituitary surgery may include, ¢.2,, surgical resection of the tumwr), In

embodiments, the treatment methods may forther comprise radiation, or (for pituitary
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carginomas’ chemotherapy treafments, Soch radiation or chemaotherapy treatments may be

administersd prior to surgery, during surgery, after surgery, or combinations thereof,

{0016} The prosent methods comprising administering relacorilant to patienis suffering from
pituitary tumors provide new and useful freatments [br patiends, such as, g, Cushing’s
Disease paticnts who have, orhave had, 8 pituitary twmor. Such a pituitary fumor may be,
e.g.. st adenonma ineor near the pituitary, and miay be a visible fumor, and may be a
measurable tamor, The present methods may be useful to redoce the size of pituliary tumors
without surgery. The present methods may be usell to prepare a patient with & piuitary
tumor for ranssphenoidal surgery, and may improve the efficacy of such sargery by
shrinking pitnifary fumor tissne making it more amenable to surgical resection. The present
methods comprising administration of relacorifant may be useful during transsphenoidal
surgery. The present methods comprising administration of relacorilant may be useful
Tollowing transsphenoidal surgery by reducing the size of, slowing or preventing regrowth of,
and reducing or preveating proliferation of tumor tissue that remiain following

transsphenoidal surgery.

{0017} Accordingly, the present methods provide further new and uselul treatments for
patients suffering from pitnitary tumors, such as Cushing’s Disease patients suffering froma
pituitary tmor, by providing alfornatives to, and adjuncts to, trangsphenoidal surgery or other
surgical treatment of a pituitary tumor. These methods provide advantages including
providing new fregtment aliernatives, including alternatives fo surgery; providing pre-surgical
treatments; improving surgical treatments and ovicomes; and providing post-surgical
treatments (alone or in combination with ¢.g., radiation treatment ot cancer chemotherapy
treatment) that may reduge the need for farther surgery, The present methods are believed to
provide sipnificant advantages to patients suffering from pitnifary tumors by shrinking
pitnitary fumor tissue belore surgery, or duriag surgery, or bott; and by shrinking any
pituitacy tumor tissue that may repiain after surgery effective to prevent, reduce or defay

recurrence of Cushing’s Disease sympions after surgery,

j0018] In view of the lack of medical {i.e., non~surgical} treatments for pituitary tumors,
including the lack of medical treatments for pituilary adenomas, the ability to reducs the size
of a pitnitary fumor withoul surgery, and with a short doration of freatmient, 1s surprising and
advantageous. Such reduction in size of the pituitary tumor with a short duration of treaiment
migy be effective o reduce hormone secretion from the tumor, which is also surprising and

advantageous,
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BRIEF DESCRIPTION OF THE DRAWINGS

{0019} FIG. 1A shows a coronal magnetic resonance Imaging {MRT) image from a patient
suffering from pituitary Cushing's syudrome without history of pituitavy irradiation. {This
patient is discussed v Example 1.y The inidge shows a cross-section of the patient’s
macroadenoma prior to treatment. The macroadenoma had dimensions of 1,001 centimeters

{emi} (14,236 pixels) by 0,629 e (8947 pixels) belore treatment with relacoriiant.

{0026} F1G. 1B shows a subsequent coronal MRI image from the same pituitary Cushing’s
syndrome patient of FIG. 1A, This image shows a cross-section of the patient’s
macroadenoma following three months of treatment with relacorifant, As shown, following
this freattvient, the macroadenoma had shrunk, and had dimeasions of 0.570 cm (11,108
pixels) by £.804 cm {15,661 pixels). (This image is enlarged relative to the image of Fig. 1A,
as-can be seen by the relative sizes of the lateral ventricles.)

{0021] FIG. 2A shows a corenal posi-contrast {using a gadoliniwm contrast agent) MRI
image taken at diagnosis of the patiend as suffering from pituitary Cushing’s syndrome due to
a macroadenonia withowt history of pitnitary trradiation. (This patient is discussed ia
Example 2.) The tmage shows the patient’s macroadenoma having dimensions of 22 by 25 by
26 millimeters {mm) prior to treatment with refacorilant. The dotted arrow indicales

displacement of the pituitary stalk away from the certeriine.

{00221 FIG. 2B shows a subsequent coronal MR tmage of the patieni of Fig, 214, féllowing
treatment with relacorilant, obiained six months afier the image of FIG. 2A fron: the same
pituttary Cushing’s syndrome patient; Following the treatment, the dimensions of the

macroadenoma had shrunk to 21 by 22 by 19 mum,

{0023] FIG. 2C is the pre-treatment image of FIG. 2A with Hoes indicating two dintensions
of measurement of the tumor, The tumor medsared 22 by 25 by 26 muillimeters {mua} prior o

treatnient with relacorilant,

0024} F10, 2D s the posi-treatment image of FIG. 2B with lnes indicating two dimensions
of measirement of the tunsor. The tomor measured 21 by 22 by 19 mnv following six months
of treatment with relacorilant.

{0025] FIG. 3A shows a prefreatment pitnitary MRI image of the patient suffering from
pituitary Cushing’s svoadrome (this s a further image from the patient of Fig, 2A and Fig,
2B). This image is an anterior-posterior coronal view, and shows the patienl’s

macroadenoma. The left and right cercbral arterics are rudicated by arrows.
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{0026} FI1G. 3B shows a subsequent antetior-posterior soronal MR image, followitg
treatment with relacorilant, obtained after the image of FIG. 3A from the same palient imaged

for FiGs. 2A, 2B, and 3A.

{0027} FIG. 3C shows a preireatiment MRI image from ihe patient of FIGs, 24, 2B, 34, and

3B, showing the patient’s macroadenoma in a coronal faleral view,

{0028} FIG. 3D shows a post-treatment MRI image from the patient of FiGs. 24, 2B, 3A,

38, and 3C, showing the paiient’s macroadenoma in 2 coronal lateml view,
DETAILED DESCRIPTION

A INTRODUCTHEN

{029} The methods disclosed herein can be used to treal & patient sulfeting from a pituitary
tumer by administering relacorilant eflective to reduce ihe sice of the pitnitary tomor, In
enibodinents, the patient suffers from a symptom of Cushing’s syndrome, and may suffer
tromr Cughing’s Discase, The pitultary tumor may be a visible pituitacy funsor (1e., may be
visible by clinical imaging technigues). The pituitary tumor may be a measurable pituitary
tumer (Le., he sixe, such as at least one dimension, of the pituliary tumeor (ay be able to be
measured by chinical imaging or other technigques). The pituitary twmor may be both visible
and nreasurable, In embodiments, the methods include selecting a patient sulfering fronta
pitaitary tumor and suffering from symptoms of Cushing's syrdrome, and sdminislering
refacoriiant effective to reduce the size of the pituitary tunter. Imaging technigques may be
uiilized in selecting the patient for treatment. In embodiments; the tumor may be a non-
functional (non-seereting) pituttary tumor; or may be a hormone-secreting pituitary tumor. In
embodiments, The tumor niay be a pituitary adenoma {e.g,, 4 pituitary macroadenoma), In
embodiments, the methods include selecting a patient suffering from a pituitary twnor and
having excess adrenocorticotropic hormone (ACTH) levels, and administering relacortlant
effective to reduce the size of the pituitary fumor. In embodiments, the methods include
selecting a patient suffering from a pituitary tumor and having excess cortisol levels, and
administering relacorifant effective to reduce the size of the pituitary tumor, In embodiments,
the methods inchude selecting a pationt suffering from a pitnidary tumor (hat causes sympionis
of Cushing’s syndrome, and administering velacoritant effective to reduce the size of the
pituitary tumor. The temor may be a hormone-secreting neureendoctine tumor, may be an
adenoma, and may be a macroadenoma. In embodiments, the pitultary tumor is a pituitary

adenoma, and may be a pituilary macroadenoma. In embodiments, the treatnient racthods are
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direcied {0 paticats suffering from hormone-secreting pitidiary tumors. In embodimenis, the
hormone-secreting pituilary tumors may secrete a hormoue such as, e.g., ACTH, GH, TSH,
PRL, MSH, FSH, LH, B-lipotropin, oxytocin, or vasopressin. In embaediments, the freatment
methods are directed to patient suffering from g hormone-secreting pituitary tunmor which
secretes adrenocorticotrophic hormone (ACTH). In ensbodiments, the methods include
selecting a patient suffering from a hormone-secreting pituitary tumor, and administeting
ridacoriiant sffective o reduce the sie of the pituitary tumor andiorto veduce hormions

secretion from the turmer.

j0030} Novel ireatment methods disclosed herein comprise administering relacorilant to the
patient suffering from a pituitary tumor, effective to reduce the size of the pituitary turnor.
Treatment of paticats suffering from a visible pitultary twmor with relacorilant is diselosed
herein to be effective 10 reduce the size of the pituitary tumor. In embodiments, the nicthods
melude identifying a paticat forwhom the:present meihods are suitable, o.g.. by deteciing a
pituitary tumor, and in embodiments, identifying a patient for whom the present methods are
preferable to other methods, whether provided as fivst line treatment, or in conjunction with
other treatments. In embodiments, the methods include selocting a patient for whony the
present methads are suitable, e.g.. by detecting, classifying, or measuring the size of g
pituitary turmnor, and in embodiments, selecting a patient for whom the present methods are
preferable to other methods, whether provided as first line treatment, or in conjunction with

other treaiments.

{0031} In embodiments, the methods include selecting a paticnt suffering from a pituitary
turnor that is visible, and which may be measurable, using clinical imaging techniques. (e.g..
MRI, PET, CAT, and other imaging technigoes and technologies), In embodiments, the
methods include selecting a patient suffering from a pituitary macroadenomas (a pituitary
adenoma measuring 10 nuillimeters.(musy. ov greater in 2t least one dimension), In
embodiments, the methods include selecting a patient suffering from a pituitary
microadenoma (a pituttary adenoma measuring less than 10 mm (o all three dimensions). n
enibodinients, the methods include selecting 8 patient suffering fron: a piluitary tumor greater
in size than about 3 mitlimeters (mam) (in a single dimension), or having a cross-sectional area
of greater than about 20 mm?*, or having a volume estimated to be greater than about 100
mum’. b embodiments, the methods include selecting & patient suffering from a visible
pituitary tumor and saffering from symptoms of Cushing’s syndrome: or selecting a palient

suffering from a visible pituitary tomor and having excess adrenocorticotropic honmone
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(ACTH} levels {e.g., greater than about 10 pmol/Ly; or selecting a patient suffening from a
visible pituttary tumor and having excess cortisol levels (.., grealer than about 3 nmol/L op
aboutd nnod/ L al night, or greater than aboul 23 e/, or-shout 27 amol'L, 1x the
morning): or selecting a patient suffering from a visible pituitary tumor thal canses symptons
of Cushing’s syndrome; or selecting a patient suffering from a visible pitultary tumor whose
results of a dexamethasone suppression test {DST) are fess than 1.8 micrograms/deciliter
(meg/dL); or selecting a patient sutforing from a visible pitnitary tumor whose late night
serunn cortisol {LNSC) is greater than 18 nanograms per williliter (ng'mL (greater than 50
nanomoles per Liter (nmokDY; or selecting a patient suffering from a visible pitultary tumor
whose urinary free cortisal (UFCY is above ihe upper normal range (2.g,, above the upper
normal range for a patient of thal sex, or above the upper normal range for the particolar
assay used to deternrine UFCY, and sdnunistering relacorilant effective to redue the size of
the pituitary tumor. I embodiments, the visible pitaitary fumor is 8 ngasurable piteiiary
tumor, Le,, the tumor size (in at least one dimension} s measurable using clinical imaging or
other techniques,

{0032} The pinaitary tumor may be a pitnitary adenoma (including, e.g., 8 piluitary
naroadenoma or a pituitary microadenomal; treatment of a patient suflering from a pituitary
adenona with refacorifant is disclosed herein to be effective to reduce the size of the pituitary
adenoma. In erabodiments, the wimor 15 g non-invasive tumor, In embodiments, the funsor iy
not metastatic, In embodinients, the tumog s an invasive tumor, {n embodiments, the umor s
a-metastatic tumor. Administration of relacorilant 1o a patient suffering froo a pitnitary
adencana may be effective to reduce hormong seerction from the pituitary adenoma.
Administration of relacortlant to a patient suffering from a pituitacy tumor may be effective 1o
ameliotale symptoms assoviated willt the pituitary tumor, 1o embodiments, symptoms
assoctated with the pitaitary lumor comprise sviptoms of Cushing’s syndrome, and may
miclude symptoms of Cushing’s Disease. In embodinents, the patient sulfers trom Cushing’s.
syndrome, In embodiments, the patient suffers from Cushing’s Disease, In embodiments, the
patient is identified as having such a pituitary tumor, or as suffering from one or more of such
symptorns ov disorders, and is selected for treatmeni based on that ideatification,

{0033] In view of the lack of medical (Le,, non-surgical} treatments for pituitary fumors,
including the lack of medical treatments for pituitary adenomas, the ability to reduce the size
of a pituitary tumor withowt surgery, and with a short duration of treatment, is surprising and

advantageous, Such reduction i size of the pituitary flanor with a short duration of treatoyent

11
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may be effective 1 reduce hormone secretion from the tumar, which is also surprising and

advantageous.

{0034} In embodiments, the methods disclosed herein include administering an effective
amount-of relacorilant, in combination with plipitaty fumer targeling treatmenis (e.g.,
surgical trestment, radiation treatment, pharmaceutical therapy, chemotherapy, or
combinations thereol), Tn embodintents, such combitation treatments are adwinistered to a
patient who has received refacorilant treatment prior to surgery. In embodiments, such
combination treatments arg administered to a patient following surgery (o reducs the size of|
or to remaove, the pityitary tumor.

f0035] Accordingly, Applicant discloses herein metheds of freatment ol a pituitary tumor
comprising adnsinistoring relacorilant to the patient, effcciive 1o reduce the stze of the
pituitary tumor. In embodiments, the methods of treatment of 2 pifuilary tumor in a patient
comprise adnuinistering relacorilant o the patiend, effective to reduce hormone seeretion Trom
the pituitary tumor. In embodiments, the methods of treatment of a pituitary tamor conprise
adminisiering relacorilact to the patiend prior to-surgical treatment of the pituttary temor. In
embodiments, such surgical treatment of the pituilary tumaor comprises surgical resection of
the tumor. Transsphieneidal surgery s often used to perform surgical resection of a piiuitary
tumor. 1t will be anderstood thet surgical resection of the twnor may comprise partial
resection, snd may comprise full resection, of the pituitary tumsor. In embodiments, the
methods of treatment of & plivitary tumor comprise adiinistering relacorilant to the patient
prior to surgical treatment of the pituitary tumor, effective lo reduce the size of the pituitary
tumor prrot 1o said surgical freatment. In embaodiments, the methods of treatment of a
pituitary tumor comprise administering relacorilant to the pationt following surgical treatment
of the pifuifary fumor. In embodiments, the methods of treatment of a pitutiary tumor
comprise administering relacorilant @nd one or both of radiation treatment and cancer
chemotherapy treatnient, to the patient following surgical treatment of the pituitary tumor. in
etrbodiments, the methods comprising relacorilant adminisiration lollowing sargical
treatment of the pituitary tumor are effective to treat pltuitary fumor tissue remaining
following said surgical freatmend. fn embodiments, the methods comprising retacorilant
administration following surgieal treatment of the pituitary tamor are effective lo reduce the
size of pitwtary tumor itssue reynatning following said surgical treaiment. lo ensbodiments,

the methods comprising relacorilant administration following surgical tremtment of the
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pitnitary fumer are effective to reduce the subsegneni growih of pitoitary fumor tissne

remaining following said surgical treatment.

{036] In preferred ensbodiments, the adminisiration of relacorilant comprises oral
administration of relacoriiant. In embodiments, the relacorilant is orally administered without
foad 10 8 fasted patient, 1.6., 10 a patient who has not exten food for a period of time before
adminisiration of relacorilant, In embodiments, the relacorilant is orally administered with
food, or within a short period of time after the patient began eating a meal {e.g., within one
hour, or within 30 minutes, after beginning & meal). In cobpdiments, the relacorilant is
administered in conjunction with another therapeutic treatment, where “in conjunction”
includes stmuitancons administration, and includes aduiinistration of relacoriiant to 2 patient
who has previously, or soon thereatter, receives another therapeutic treatiuent, Such other
therapeutic treatment may be, for example, a pitutiary tumor targeting treatnient (€.g.,
surgical freatonend, radiation treatment; pharmaceutical therapy, cancer chemotherapy where

the tumor is a carcinoma, or combinations thergof).

{8037} The presént methods provide further new aed useful treatments for paticnts suffering
from pituitary tumors, by further providing administration of relacoriiant a5 & post-operative
medical treatment in paticuts following surgery for treamtment of 8 pituitary tumor, Surgical
rgsection or ablalion of funiors is pol always complete, and some tuimor lissue My remain
after surgery or may grow back after surgery. The present micthods providing post-operative
relacoritant adminisiration provides the advanlage of preventing, reducing or delaying
recusrence of fumer growth after surgery fo surgically remove, or surgically reduce the size
of, the tuopr, Such post-operative relacorifant treatment, alone or in combination with a
pltuitary tumor fargeting treatment {¢.g,, further surgical ireatment, radiation treatnzent,
pharmaceutical therapy, cancer chemotherapy where the fumor is g carcinema, or
combinations thercof}, ts believed to provide significant advantages to tumor paticats
soffering from pituitary tumors by shrinking any twnor tissue that may rensain after surgery
effective to preveat, reduce or delay recnrrence fumor growth or svimptoms related to fumor
presence ot growth afler surgery.

f0038] The present methods of administering relacorilant to patients suffering from, or who
have suffered from, pituitary tianors provide new and uselul tresinrents for patients, such as,
ez, Cushing's Disease patients. Patients for wheom the relacorilant treatments disclosed
herein are useful include Cushing’s Disease patients who have a pituitary tumor, and may

include Cushing’s Disease patients who had a pituitary timer that was previously treated by
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surgery, radiation, or other treaiment, Such & pitultary tuemor miay be, .., an adenema in or
near the pituitary, According to the present methods, relacorilant may be administered to a
patient suffering from a pituitary tumor effective to reduce the size of (shrink) the tumor, or
to reduce sympioms of Cushing’s Disease by shrinking the tumor, or both. Further according
to the present methods, relacoriiant niay be administered o a patient suffering from a
pitaitary fumor prigr to surgery to remove part or all of that tumor, effective to tmprove the
ease of surgery, or fo improve the outcome of the surgery, or to improve the accessibility of
the tumor during the surgery, or todncrease the fraction of tumor removed by the surgery {all
of which are taken as compared to the case, outcome, aceessibility, or fraction expected o be
removed, as would be expected by the same surgery performed withont prior relacorifant

tredtment).

{0038 The present methods provide new and usetul treatments for paticuts suffering from
pituitary tumors, such as Coshing’s Disecase patients suffering from a pituliary tumor such as,
e.g., a macroadenoma. Administration of relacorilant o reduce the size of pituilary tumors
provides a new treatment for such tumors, which may serve as arvalternative to surgical
treatment, ot may be used with surgical or other pituitary targeting treatment. For example,
adminisivation of relacoritant to'a patient sutlering frony a pituitary tempr may be the first,
and may be the sole, treatment adiinistered to the patient to shrink the tumor. Thus, as an
alternative to surgery, relacorilant administration alone may be used to treat patients suffering
from pituitary tumors cffective to reduce the size of the tumors. As an adjunct to surgical
treatment.of pituitary tamors, retacorilant may be administered at any time or times before,
daring, and after surgery {e.g., transsphenoidal surgery to resect a piiuitary funeory. Thus, in
emtbodiments, the present methods may serve as first line treatments. In embodiments, the
preseat methods may serve asncoadjnvant treatments; and in embodiments, may serve gs
adjovant treatments, In embodiments, such neoadjuvant and adjuvant treatments may be
combined with surgical freatment of the pituitary tumor, In embodiments, such neoadjuvant
and adjovant treatinents may be cotbined with radiation treatment of the pituitary tamor, fn
enthodiments, such neoadjuvant and adjuvant treatmerds may be combined with medical
{e.g., pharmaceutical) treatment of the pituitary tomor, In embodiments, such necadjuvant
and adjuvant treatments may be combined with cancer chemotherapy treatment of the

pituitary tumor {€.g., where the piinitary tunor s & carginonay.

{0040}  The present methods provide adntinistration of relacorifant as @ pre-operative

medical treafiment in patients with Cushing’s Disease. Such pre-operative treatment to shrink



WO 2020/097513 PCT/US2019/060548

pitnitary fumers provides the advaniage of aiding subscquent surgery to surgically remove, or
surgically reduce the size of, the tumor, Such pre-operative relacorilant trealment to shrink
pituitary tumors Is believed to provide significant advantage to patients suffering from
pituitary tumors by shrinking the tumor prior to surgery effective to reduce or eliminate
tumor invasion of bore or other cranial regions prior to surgery, and thereby improve the
amount of tumor amenable to surgical resection. Administration of relacorilant during

surgery miay also aid treatment during and after surgery.

{0041} The present mgthods provide further new and uselul treatments for patients

sulfering from pituitary tumors, such as Cushing”s Discase patients suffering from a pitutiary

post-operative medical treatment in patients witk Cushing’s Disease. Surgieal ablation of
pituitacy tumors Is not always complete, and some fumor tissue may remain aftor surgery or
may grow back after surgery. The present methods providing post-operative relacorilant
administration provides the advantage of preventing, reducing or detaying recurrence of
Cushing’s Disease symptoms after surgery {0 surgicrlly remove, or surgically reduce the size
of) the tumer. Such post-operative relacorifant treatment, alone or in combination with
pituitary targeting freatments (.9., surgical treatment, radiation freatmertt, pharmaceutical
therapy, cancer chemotherapy where the tumor 15 a carcinomas, or combinations thereof}), and
is believed to provide significant advantages io pituitary tumor patients following surgery by
shrinking any fumor tisspe thai may remain after sargery effective lo prevent, reduce or delay

recurrence of Cushing's Discase symiptoms afier surgery,

{0042] Applicant discloses herein the use of relacoritant to veduce the size of a pituitary
tumior in a paticnt suffering from a pituitary tumor. The pituitary tumor may be a visible
pituitary fumor {1.e., may be visible by clinical imaging techniques). The pituitary tumor may
be a measurable piluitary tumer (Le., the size, such as at least one dimension, of the pituitary
twnor may be able to be measured by clinical imaging or other teehniques). The pituitary
tumor may be both visible and measurable. Imaging techriques may be utilized fn Weniifving
and in selecting the patient for treatment. In embodiments, the tumor may be a noa-functionat
{non-seereting) pitultary tumor; or may be a hormone-secreting pituitary fumor, In
embodiments, the tumor may be a pituitary adenonm (e.g,, & piluitary macroadenoma),

{043] In cmbodiments, the use of relacoriiant is directed o patients suffering rom

hormone-sccrsting pifuitary turors, Applicant discloses herein the nse of relacorilant to

reduce hormone secretion from a hormone-secreling pitnitary tumor, The tumor may be &
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hotmone-secreting neuroendocrine fumor, may be an adenoma, and may be a macroadenoma.
T embodiments, the plinitary tunior is a piluitary adenoma, and may be a pituitary
macroadenoma. In embodiments, the pituitary tumor may secrete adrenocorticotropic
hormone (ACTH) levels, and cause excess ACTH in the patient. administering relacorilant
effective to reduee the size of the pituitary tumor; Iy embodiments, the use of welacorilant teo
reduce ACTH secretion from a piluitary tumor may trest excess cortisol activity in the
patieat. In embeduments, the use of relacorijant in treating a patient suffering from a pititary
tumear may reduce symptoms of Cashiong's syndrame, and may reduce symptoms of
Cushing's Discase. In embodiments, the hormong-secreling pituitary lumors may secrete a
hormone such as, ¢.g., ACTH, GH, TSH, PRL, MSH, FSH, LH, B-lipotropin, oxytocin, ot
vasopressin. In embodiments, the use of relacorilant 15 effective to reduce the size of the

pituitary tumor and to reduce hormore seeretion from the tumaor,

B. o

{0044}  Asused herein, the term "Adrenocorticotrophic Hormone” (ACTH) refers to the
peptide hormone produced by the arterior pituitary gland that stimulates the adrenal cortex to
secrele glacocosticoid hormones, which help cells synthesize glucose, catabolize proteins,
mobilize free fatty acids and inhibit inflammation in allergic respouses. One such
ghicocorticoid hormone is cortisol, which regulates metabolism of carbohydrate, fat, and

protein metabolisny

j0045})  As used herein, the term "Cushing’s syndronse” refers to an array of symptons
caused by excess cortisol, Cushing's syndrome includes endogenons Cushing’s syudrome
and ectopic Cushing’s syndrome. Such symptoms include, for exanmple, elevated blood
pressure, elevated blood glucese; inereased weight (typically in the mid-seetion, and in the
face causing a characieristic “moon-face™}, immune suppression, thin skin, acne, depression,
hirsutism, and other symptoms, Cushing’s syndrome patients typically suffer from one or
more of high blood sugar, high blood pressure, weight gain (including a characteristic

*lump” on the neck or back), hirsuteness, depression, and other symptoms.

{00461  Asnsedherein, g “patient suffering from Cushing’s syndromie” refers to any patient
suffering [rom Cushing’s syndrome, including endogenous Cashing's syndrome; Coshing’s
Discase; or a condition associated with Cushing’s syndrome. A gondition associated with
Cushing’s syndrome may be, without fimitation, a condition associated with endogenous

Cushing’s syndrome; hivperzlyeemia secondary o hivpercortiselism; & conditien of
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hvpercortisolism in an endogenons Cushing’s syndrome patient, said patient having type 2
disbetes mellitus or ghicose intolerance: a condition of hyperglycenia secondary to
hypereortisalism in an endogenous Cushing’s syndrome patient, and having type 2 diabetes

mellitus or glucose intolerance; and other conditions associated with Cushing’s syndrome,

0047 As used herein, the term "Cushing’s Discase” refers to pituitary-dependent
Cushing’s syndrome, £.g,, excéss cortisol caused by pituiiary abnormality (typically a
pitaitary fumor), Cushing’s Disease is thus & disease that is a particular lype of Cushing’s

syndrome, The term Cushing’s syndrome thus includes reference to Cushing’s Disease,

100481 Asnsed herein, the torm “humor” refers to an abdormal growth of tissue that regults
from excessive oell division. A tamor may be a benign (nog-cancerous) fuinor, such as, e.g.,
an adenoma. A benign tumor typically does not metastasize, A tumor may be a carcinoma {(a
malignant {(cancerous) tumor). A funor may benon-invasive {i.e., may grow in place but not
grow into tissues other than the tissue in which it originated; may be tenmed & “carcinoma in
stiu”) A tumor may be non-metastatie (not spread to bodily sites other than the site in which
it originated). A fumor may be invasive (grow into tssues surrounding the tissue in which the
tumor originated), A tumor, £.¢., 2 malignanl tumor, may metastasize (spread lo bodily sites
other than, and which may be distant from, the site in which the tumor originated). A tumor

Y metastasize,

{0049]  Pituitary tumors may be adenomas, or carcinomas; may be non-functional {i.¢,, non-
secreting) tumors; may be secrsting tumeors (including hormone-seereting adenomas (e.g.,
ACTH-secreting adenomas); may newroendocrine fumors, of other tamors. Adenomas may
be, e.g., macroadenomas (having a dimension of 10 mum or greater in at least one direction),
and may be microadenomas (having no dimeasion of 10 mm or greater), Although rare, a
pituitary tumor may be z carcinoma, and, in raver instances, may be a metastasis of a tunior

that originated in a different location.

f00S8]  As used herein, the term “hormone-secreting tumor™ refers to a tumor, such as an
adenoma ot a neuroendocring fiumor, fhat secretes a hormone. Seeretion includes release (of
the hortmone) into the blood, or lnto tymph, or into surrcunding tissue or intersiitial foid, For
example, a hormone-secreting pituitary tumor may secrete ACTH, 1t will be understood that a
hormone~-secreting tumor may seerete more than pne type of hormone. It will be understood
thai 8 hormone-secreting fumor may secrete inaglive forms of such hormones. Other

hormones seereted by the pituitary, and which may be secreted by hormoene-seereting
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piinitary tumors, include growth hormone (GH), prolactin (PRL), thyroid stinmlating
bormone {TSH), follicte stimndating hormone (FSH), huteinizing hormone (LH), melanocyie
stimulating hormens (MSH), B-lipotropin, oxytocin, and vasopressin.

IO

[051]  Asosedhereiy, the terms “classifying™, "o classity”, “classilication”, and the like
refer to determining one or more characteristics of a pituttary tumor and using that
determination to place the pituitary tnor injo s proper classification. Such g classification
may inclade, for example, one or more of adenoma (including either macroadenoma or
nuicroadenpma, and which may further be classified s a corticotroph, spmatotropl,
factoiroph, or gonadotroph), neuroendocrine, non-fusictional, hormone-secreting, benign,

nore-invasive, non-metastatic, maligrant, invasive, motastatic, and others.

0052} As used herein, the terms “identifying™, ™o tdentify”, “identification™ and the ltke
refer to determining whether or not a paticnt suffering from a pituitary tumor, or whether or
not the pituitary tunor In a patiendt, 1s suitable lor treatment to reduce the size of the tumpr by
adninistration of relacorifant. A visible pituitary tumor, and a patient having a visible
pituitary fumar, is-a fumor suitable for treatment to reduce the size of the tumor by
administration of relacorilant, A measurable pitaitary tumor, and a patient having a
measurable pituitary tanor, is a umor suttable for treatnzent 10 reduce the size of the tunor
by administration of relacorilant, A measurable tumor sultable for freatment to yeduce the size
of the tamor by administration of relacorilant may be a macroadenoma, and siay be g
microadencma visible by tmaging. A microadenoma grealer in size than about & mitlimeliers
{mm) (in a single dimension), or greater insize than & mm, or 7 mny, or 6 mm, or 3 mm, or 4
na, or 3 num, or 2 mom, or 1 mim, or fess than 1 mm but stil visible with imaging, may be
identified as a tumor suitable Tor treatment 1o reduce the size of the tumor by relacorifant
administration, A pituitary tumpr having a cross-sectipnal area of greater than about 3 square
millimeters (mm?®), or about 10 mm?, or about 20 mm?, or about 30 mm’, or about 40 me?, or
about 30 mn®, or about 75 i, or about 100 mny, or greater, may be identified as a tumor
suitable for treatment t¢ reduce the size of the tumer by relacorilant administration, &
pituitary tumor having a volume estimizied t0 be greater than about 5 cubig miltimeters
{mm*), or about 10 mm?, or about 20 mm®, or abous 30 mm?®, or about 40 mm?, or about 50
mm’, or about 75 mm’, or aboul 100 mm?, or about 150 mm’, or about 200 mm’, or greater,
nway be identified a8 a fumor suitable for freatment o reduce the size of the fumor by
refacoriiant adoinistration, Further criteria which may be nsed to identify o patient suffering

from a visible pitaitary tumor saitable for treatment to reducs the size of the tumor by
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relacoriiant adminisiration include excess ACTH levels (e.g., greater than about 10 pmol/LY;
excess cortisol levels {e.g., greater than about 3 nmol/L. or about 4 nmol/'L at night, or grealer
than about 23 nmoliL, or about 27 nmal/L, in the moming); symptoms of Cushing's
syndrome in the patient; a dexamethasone suppression test (DST) result less than 1.8
micrograms/deciLiter (meg/dL); late night serum cortisol (LNSC) greater than 18 nanegrams
per milliliter (ng/mL) {greatey than 30 nanomoles per Liter (nmol1)y) and UFC above the
upper normal range, Patients with visible tumors and one or more of such characteristics may
be identified as snitable for relacorilant adminisiration io reduce the size of the pHuitary-
tumor. Such a paticot may be selected for treatment according to the methods disclosed

Kerein.

k1Y

{8053} As used herein, the phrases “reduce in size”, “reducing in size”, “reduction in sie”,
and the like refer to & lessening in the size of the object or strocturs to which it refers {e.g, a
turaer). A reduction in size of the object or structure may be a reduction w2 dimensicn, ot in
anagrea, or ina volume, where the size of the thicet or structire is first measuved withi respoct
o such a dimension, ot area, or volume; and a seccond measurgment of that dimension, area,
or volume that is made later {e.g., following a treatment such as velacorilant administration) is

determined fo be less than the first measurement.

{00541 Asnsed herein, the term “patient” refers (0 a human that is or will be receivig, or

has recetved, medical care for a disease or condition.

f0035]  As used herein, the term “imaging” refers to any method of providing a
representation of the anatomy of a patient, or a portion of the anatemy 2 patient. Such @
represeniation (s an “image™ and may be provided on a screen, a prini-out, a pholograph, or
otherwise made available for viewing, examinaiicn, and use. Imaging technigues tnclude,
without lumitation, magnetic resonance imaging (MRI}; computer-assisted tomography
(CAT) imaging; positron-cinission tomography (PET) imaging; X-ray imaging; and other

forms and fechniques of imaging.

[0056]  Asused herein, the term “visible™ as in, for example, the phrase “visible tumor™,
refers to an object, such as a tumor, which may be seen or detected by a person or-antomated
technique by use of imaging. For example, where a patient has been subjected to imaging.
and are image of the brain and anstomical regions including the pituitary of the patient has
been made, a tumor that is observable or detectable by a clinielan, radiologist, MR

technician, or other person examining the vutput of the imaging technigue (e.g., the MR1
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sean), or that is identifiable by automated or computer-implenented tage analysis

technigques, is a “visible tumor™,

{0571 As used herein, the term “measurable” as in, for example, the phrase “measurable
tumer”, refers to an object, such as g tumor, which may be examned and quantified by a
person or autoniated techrique by use of imaging. For example, where a patient has been
subjected to imaging, and animage of the brain and anatonrical regions including the
pitaitary of the patient has been made, a tumor whose size (whether length (a single
dimension), area (.., cross-sectional area, 3 two-dimensional measurement), or volume {a
three~-dimensional measurement)) may be measured or estimated by a clinician, radiologist,
MRI technician, or other person examining the ontpnt of the imaging technique (e.g., the
MRI scan} is 8 “measurable toros™. T will be undersiood that any measaronis, wclnding
measuvements of the size of & pituitary tunor, 1s wade with respect 1o the nornnal and
accepled olerance, precision, and acenracy of the imaging ov other {echubyue used to obtsin
that measuronient,

LERY

[B038] As used herein, the terms *localize”, “localization”, and “localizabde™ as in, for
exsmple, the phrase “tocalize a fumor™, refers to the determination of the position of the
tumor within the patient. Such localization say localize a pituitary tumor with respect to

anatomisal landmarks and snatomical regicns at or near the pHuitary of the patiend, such as,

D
1%

.8 Lhe sella fureie, the pinstary stal¥, the hypothalamus, a tensporal Iobe, a brain ventriels,
the optic perve or aptic chiasny, tho bratosiom, the corpos callosuny, and other guntontieal
structures near the pitudtary gland or otherwise visible inan image that inclhudes the pituitary,
Localization of a tumor sy be aided by, and may be performed using, imaging, Such
localivation ny he gencral, or may be specilic, Le., a precise location of a pituitery tanor
within the patient’s skull nay be olstained using maging wechnigues {(where procise s
understond to b with rospect 10 the noumal and accepivg olerance: protision, and soourady
of the technigques used).

ERRNES 956N,

10039 As used hereln, the terms “admimister,” “administering,” “admiristered” or
“administration” refer to providing a componnd or & composition (e.g., one described herein),
1o a subject or patient. For example, a conpound oy composition may be administered orally

to g patient:

[0068]  As used herein, the term “effective amownt” or “therapeutic amount” refors to an

amount of a pharmacological agent effective to tregt, eliminate, or mitigate at least one
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symptom of the disease being Ireated. In some cases, “therapeutically effective amouat™ or
“effective amownt™ can refer lo an ameunt of a functional agent or of a pharmaceuntical

composition useful for exhibiting a detectable therapeutic or inhibitory efftet, The effect can

be detected by any assay method known i the art,

{00611 As used herein, the lerm Pperiod of time” refors Yo an interval bebwern lwo events;
for example, the period of time referred to in the phrase “has not eaten food for a period of
tinte hefore administration of relacorilant™ is that time interval between the end of the last
mieal caten by g subject {first event) and the time of administration of refacorilant {second
event), A “short period of time™ refersing to a meal may be. .2, 15 minutes, or 30 minutes,
or pne hour, A period of time may also refer to the peried of tinwe during which a patient
recerves atreatraent, such as, ¢g., daily administration of relaconitant, Periods of time
referring to adimimistration of refacovilant may refer to days, or weeks, or months, or vears of
such adwministration. Such administration way be daily administration of relacorilant during
that period of time, or may be administration every other day, or every third day, or every

tourth day, or every week, or other schedulg of adnuxusiration,

f0062]  As used herein, the term “duration” as applicd io, ¢.g., the duration of treatient of a
patieat, rofers to that period of time during which the patient recetves treatment, Such
treatmient is fypically repetitive treatment such as daily-adminisiration of adg (2.2,
relacoriiant), or admingsiration of @ drug every other day, or by some other schedule of
admindsiration, A duration of administration may be a fow days; a week, or a few weeks; a
month, or 3 fow months, or more than 6 months; or a year, or two years, or more; A short
duration of treatment msy be ong vear ar less; or gleven months or less; or ten mpaths or less;
or nine months or lesy; of six months or less;, or three months or fess. A short duration of
treatment may be with regard o alternative treatnzents; for example, where an alternative
treatment was applied for one year, or for two years, a duration of treatiment of less Than one

year is a short duration of treatment.

10063]  As used herein, the term “combination therapy”™ refors to the administeation of at
least two pharmacentical agents or medical treatments (or at least a pharmacological agent
and a medical treatment } to a subject to tegal a disease. The at least two sgents or treatosnts
of a combination therapy are administered in conjunction with each other, The at least iwo
agents or treaiments may be administered simultancously, or sequentially in any order during
the entire or portions of the treatmeat period. The at least two agents or treatments may be

administered following the same or different dosing regimens, In some cases, one agent or
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treatment is adminisiered bllowing a scheduled regimen while the other agent or freaiment is
administered intermittently. I some cases, both agenis or {reatments are administored
itermitiently: In some embodiments, a pharmaceutical agent, ¢.g., relacorilant, may be
administered daily, and the other pharmaceutical agent or reatment, e.g., radiation therapy or
a chemotherapeutic agent, may be administered once, or at infervals, e.g., every two, three, or

Tour days, or twice in a month, or other interval or period.

0064}  As used herein, the term "compostiion” is intended to encompass a product
compuising ingredients such as the said compound, its tautomeric form, its derivaiives, its
analogues, its polymorphs, s deutorated species, its pharmagsutically acceptable
metabelites, mixiures of isomers, its pharmaceutically acceptable solvates and
pharmaceutically accepiable compositions in specified amounis, as well as any product which
results, directly or indirectly, from combination of the specitied ingredionts in'the specified
amounts. Sucha ierm in relation io a pharmacentical composition is intended te encompass a
product comprising the active ingredicnt (s}, and the inert ingredient (s} that make up the
carrier, as well as any product which resuls, directly or indirectly, in combination,
complexation or aggregation of any two or more of the ingredients, or from dissociation of
ong or more of the ingredients, or from other types ol reactions or Inferactions of one or more
of the ingredicats. Accordingly, the pharmaceatical compositions of the present invention are
meant to encompass any composition made by admixing compounds of the present invention

and their pharmaceutically acceptable carriers,

f0065]  As used herein, the term "pharmaceutically acceptable carrier™ is intended to
include any and sll sotvents, dispersion media, coatings, amtibacterial and antifungal ageats,
antioxidant agents, isotonic and absorplion delaying agents, and the like, compatible with
pharmaceutical sdnunistration. Non-limiting examples of pharmaceuticslly-aceeptabls
cxeipients include water, NaCl, aormral salive solutions, factated Ringer's, normal sucrose,
normal ghucose, binders, fillers, disintegrants, encapsulating agents, plastictzers, fubricants,
coatings, swecteners, Havors and colors, and the like, One of ordinary skill in the art will
recognize that other pharmaceutical excipients are usefud in the present invention. The use of
sycli media and agents for pharmaceutically active substances is well known in the art,
Except insofir as any conventional media or agent is incompatible wilh the active compound,
use theren{ in the compositions 1s contemplated. Supplementary active compounds can also

be incotporated into the compositions,

1
s
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[0066]  As used hereln, the term “glucocoriicotd receptor”™ (“GR™) tefers to the type HGR,
a family of intracellnlar receptors which specifically bind to cortisol andior cortisol analogs
such as dexamethasone {(Seg, &g, Turner & Muller, I, Mol Endocrinal. Qctober 1, 2003,

35:283-292), The glucocorticoid receptor 18 alse referred to asthe cortisol receptor. The

terny includes isofhrms of GR, recombinant GR and mutated GR.

{8067} The term “glucocorticoid receptor medulator” {GRM) refers to any compouted
which modufates any hiological response associated with the binding of GR o an agonist.
For example, a GRM that acts as an agonist, such as dexamethasone, incregses the activity of
tyrosine aminotransforase (TAT) in HepG2 cells (a human liver hepatoceihular carcinoma eell
Brer ECACC, UKY AGRM that scts as sn antagonist, such as mifepristone, decreases the
activity of tyrosing aminctransferase (TAT) i HepG2 vells: TAT aelivity can be measured as
cutlined in the literature by AL Ali eral, 3. Med. Chem., 2004, 47, 2441-2452,

{0068]  Asused herein, the term “selective glucocorticoid receptor medulator™ (SGRM)
refers to any seleciive compound which modolates any biclogical response assoctated with
the binding of a GR to 8n agonist. By “selective,” the: compound preferentially binds to the
(3R rather than other nuclear receptors, such as ihe progesierane receptor (PR, the
mineralocorticoid receptor (MR} or the androgen receptor {ARY. I is preforred that the
SGRM bind GR with an affinity that is 10x greater (1710 the Kg value) than its affinity to
the MR, AR, or PR, both the MR and PR, both the MR and AR, both.the AR and PR, or {0
the MR, AR, and PR, In a more preferred embodiment, the SGRM binds GR with an affinity
that is 100x greater (17100™ the Kq vatue) than its affinity to the MR, AR, or PR, both the MR
ar PR, both the MR and AR, hoth the AR and PR, or o the MR, AR, and PR, It another
embodiment, the SGRM binds GR with an affinity that is 1000x greater (1/1000% the Ky
valuey than its alfinity to the MR, AR, or PR, both the MR and PR, both the MR and AR,
both the AR and PR, or to the MR, AR, aud PR. Relacorilant is a SGRM.

TREATMENT METHODS

{0069] Generally, treatment of & pituitary tumor can be provided by administering an
effective amount of relacorilant. As disclosed herein, the size of a pitwitary tunior may be
reduced by adiinistration of relacoritant. I embodiments, treatment:of 2 patient who has
recotved surgery for treatment of a pituitary tumor can be provided by administering an
eftective amount of relacoritant and one or botl of radiation treatment and cancer

chemotherapeutic treatment.



WO 2020/097513 PCT/US2019/060548

[0070]  Insome cases, the effective amount of relacerilant is = daily dose of between | and
100 mg'kg/day. In enbodinments, the daily dose of relacorilantis 1, 2, 4, 6,8, 10, 12, 14, 16,
18,20, 30, 40, 50 60, 70, 80, 90 pr 100 me'kg/day. I entbodinents, the daily dose of
relacoriiant 15 10, 20,40, 60, 80, 100, 123, 150,200, 250, 300, 350, 400, 430, 500, or 730
mgiday. Iembodiments, relacoriiant s admistrated for avleast 1, 2, 3,45, 6, 7, 8,9, 14,
11,12, 13, 14, 15, 16, 17, 18, 19, 20, 25, 30, 35,40, 45, 50, 55, 60, 65, 70, 75, or 80 weeks,

{0071} Relacorilant {also known as is CORT 125134} is {R)-(I-(4~[luorophenyi)-6-(( 1~
methyl-1H-pyrazal-4-ylisulfonyii4,4a,5,6,7 8-hexahydro~ 1 H-pyrazolof 3, 4-zlisoquinclin-da~

yi(d~(trifluoromethypyridin-2-y] ymethanone, which has the following structuse:

{see Examiple 18, U8, Patent 8,859,774, hereby Incorporated by reference in its entirety).

PHARMACEUTICAL COMPOSITIONS ANDR ADMINISTRATION

19072] In embodiments, the preseat invention provides a pharmaceutical coniposition
containing relacoriiant for treating pituitary tumors, the pharmaceatical composition

including a pharnsacentically acceptable excipiont and relacorilant.

10073} = Relacorilant for shrinking pitultary tumors.can be prepared and administered ina
wide variety of oral, parcnieral and topical dosage forms. Pharmaceutical compositions and
dosage forms containing relacoriant are disclosed i U.S. Patent 8,859,774, the entire
contents of which is hereby eorporsied by reference in Hs entirety. Oral preparations of
relacoriiant may include tablets, pills, ppwder, dragees, capsules, liquids, fozenges, gels,
syraps, sturries, suspensions, ele., suitable for ingestion by the patient. Relacorifant may be
administered by injection, that is, intravenously, intramuscularly, intracutaneously,
subcutanecusly, ntradnodenally, or intraperitoneally, or by any other suitable means or
routes of administration, Any and all of such pharmaceutical compositions and dosage forms
containiag relacoritand disclosed in ULR. Patent §,859,774 may be suilable for use in

shrinking pitultary tumeors.
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[0074]  The pharmaceutical preparation for shrinking pituitary tumors containg refacorifant
and i3 preferably in unit dosage form. 1o such form the preparation is subdivided into unit
doses containing appropriate quantities of relacorilant, the active component. The unit desage
form can be g packaged preparation, the package containing discrete quartitics of
preparation, such as packeted tablets, capsules, and powders in vials or ampoules. Also, the
wiit dosage form ean be acapsule; tablet, cachet, or lozenge itself, or it can be the appropriate

number of any of these in packaged form.

{73} The quantity of refacorilant in g unit dose preparation may be varied or adjusted
from 0.1 mg to 10000 myg, more typically 1.0 mg o 6000 mg, most typieally 50 mg o 500
mg. Suitable dosages also include about 1 mg, 5, 10, 20, 30, 40, 50, 60, 70, 80, 90, 100, 125,
150, 200, 250, 300, 350, 400, 450, 500, 600, 700, 750, R00, 200, 1000, 1100, 1200, 1300,
1400, 1500, 1600, 1700, 1800, 1900, or 2000 mg. In embodiments, retacorilant may be
administered to a patient in single unit doses of 20 milligrams.(mg); 30 mg: 40 mg 50.mg:; 75
mg; 1H00mg; 1238 me: 150 mg: 175 nug; 200 mg; 250 mg; 300 myg: 350 myg; 400 mg; 450 mg;
500 mg: 600 mg; 700-mg; 800 mg; 900 nyg; or 1000 mg, The corposition caw, if desired,

also contain other compatible therapeutic agents,

{0076]  Single or multiple administrations of formulations can be administered depending
on the dosage and frequency as required avid tolerated by the patient.” The formulations
should provide a sufficient quantity of active agent o effectively treat the discase stase.
Relacorilant may be orally admindstered, either with food, or without food. Thus, in one
embodiment, the pharmacestical formulation for oral administration of relacorifant provides a
daily amount of between about (.01 to about 130 mp per kilogram of body weight per day
{mg'ke/day). In some embodiments, the daily amount is from about .1 to 100 mgikg/day, In
enthodiments, the daily amounat is from about 0.1 mg/ke/day to about 20 migike/day. In
erabodiments, the daily amonnt is from about 0.5 mg'ke/day to about 15 meg'ke/day. In
embodiments, the daily amount is fron abowt 0.75 mg'kg/day to about 10 mgkg'day. In
embaodiments, the daily amount is fron about 1 raglkg/day to about 8 mgkg/day, Lower
dosages can be used, particularty when the drug is admiuistered to an anatomically secluded
site, in contrast to administration oratly, into the blood sream, into g body cavity or into &
fumen of an organ, Substantially higher dosages can be used in topical administration. Actial

miethods for preparing paremterally administrable formulations will e known or apparent to

The Science and Practice of Pharmacy, 22" Edition, Pharmaceutical Press, Philadelphia, PA,

J
s
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2013, See also Nieman, In "Receptor Mediajed Antisteroid Action,” Agarwal, et al., eds., De
Gruyter, New York (1987,

{077]  Thedurstion of relacorilant treatment fo reduce the aize of a pituitary twnor, redice
hortnone secretion from 2 pituitary tumor, or otherwise treat the tusor or ameliorate the
symptoms due to the tumor can vary aceording to the severity of the condition in a subject
and the subject's response to relacoriant, In ensbodinents, relacorilant 15 administered daily,
and may be orally administered daily. Tn embodiments, relacorilant may be adnsnistered
daily for one week; or for two weeks: ot e three weeks; ar for one manth: or tor two
monihs; or for three months: or for foul months; or for five months; of for six months: or for
nine months; or for one year, In sone smbodiments, relacorilant can be administered fora
period of about 1 week to 104 weeks (2 years), more typieally aboni 6 weeks to 80 weeks,
most typically about & to 60 weeks. Suitable periods of relacorilant administration for
shrinking pituitary tumors also include 510 9 weeks, 5 to 16 weeks, D10 16 wecks, 16t 24
woeks, 16 10 32 weeks: 24 to 32 weeks, 24 10 48 weoks, 32 to 48 weiks, 32 to 52 woeks, 48
to S2 weeks, 48 1o 64 weeks, 32 to 64 weeks, 52 to 72 weeks, 64 to 72 weeks, 64 to 80
weeks, 72 1o 80 weoks, 72 to 88 wacks, 80 to 88 weeks, 80 to 96 weeks, 88 fo 96 weeks, and
96 to 104 weeks: Buitable periods of adininistration also include 3, 6,7, 8,9, 10, 11,12, 13,
14, 15,16, 17, 18,19, 20,24, 25, 30, 32, 35, 40, 45,48 50, 32, 55, 60, 64, 65, 68, 79, 72, 75,
80, 83, 88 90, 95, 96,100, and 104 weeks. In ¢mbodiments; relacorttant foruse in shrinking a
pitaitary tumor is sdministrated for at least 1,2, 3, 4,5, 6,7, 8,9, 16, 11, 12, 13, 14, 15, 16,
17,18, 19,20, 25, 30, 35, 40, 45, 50, 55, 60, 65, 70, 75, or 80 weeks, Treatsient with

relacorifant in accordance with the tnveation may lasi for as long as two vears or gven longer.,

{0078} In some embodiments, admdnistration of relacorilant Is not continuous and can be
stopped for one or more pertods of time, followed by one or more periods of time where
refacordant adminisiration resumes, Suitable periods where relacorilant administration stops
include 3 109 weaks, 510 16 weeks, o 16 wesks, 16 10 24 weeks, 1610 32 weaks, 2d 10 32
weeks, 24 to 48 weeks, 32 to 48 weeks, 32 16 52 weeks, 48 1o 32 weeks, 48 t0 64 weeks, 52
10 64 weeks, 52 to 72 woeks, 64 to 72 weeks, 64 1o 80 weeks, 72 to 80 weeks, 7210 88
weeks, 80 1o 88 weeks, 80 10 96 weeks, 88 to 96 weeks, and 96 10 100 wecks. Sultable
periods where relacorilant adminisivation stops also include 5, 6,7, 8,9, 10, 11, 12, 13, 14,
15,16, 17,18, 19,20, 24, 25, 30, 32, 35, 40,45, 48 50, 52, 35, 60, 64, 65, 68, 70,72, 75, 80,

RS, 88 90, 935, 96, and 100 weeks.
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[B079]  The dosage regimen also {akes info consideration pharmsacokinelics parameters well
known in the art, .., the rate of absorption, bicavailability, melabolisny, clearance, and the
fike {see, e.g., Hidalpp-~Aragones (1996}.J. Stereid Biochem. Mol Kiol. 38:611-617; Groning
(1996) Pharmazie 51:337-341; Fotherby {1996) Contraception 34:59-69; Johnson (1995} /.
Pharm, Sci. §4:1144-1146; Rohatagi (1993} Pharmazie 50:610-613; Brophy (1983} Eur. L

Clin, Pharmacol, 24:103-108; and Remington: The Science and Practice of Pharmagy, Zout
Edition, Pharmacentical Pross, Philadelphiz, PA, 2013). In embodiments, the clinician

trealing the patient may determine the dosage regimen for each individual patient.

j0080] Relacorilant for shrinking a pituitary tumor may be used it combination with other

active agents or with adjunctive agents that may contribute to the efficacy of relacorilant.

[00R1}  1nspme embodiments, co-administratipn includes administering relacorilant within
(.5, 1,2, 4,8,8, 10, 12, 16, 20, or 24 hours of a sccond agent. Co-administration inctudes
admunistering two agents simuliancously, approximately sinwiltancousty (e.g , withim gbout 1,
3,10, 13, 20, or 30 minutes of cach other}, or sequeniially in any order. I somg
embpdiments, co-administration can be accomplished by co-lormulation, i.e., preparing &
single pharmaceutical composition including both active agents, In other embodiments, the
active agents can be formulated separately. In another embodiment, the agents may be linked

or conjugated to one another,

j0082]  Afier a pharmaceuticad composition including relacorilant has been formudated in an
aceeptable carrier, it can be placed in an appropriate container and labeled for treatment ofan
indicated condition, Forrclacoriiant adminisiration for shrinking a pitnitacy funior, such
fabeling would inchude, e.g., instructions concerning the amount, frequency and method of

refacoritant administeation.

{0083]  Administration of relacorilant for shrinking a pituitery tumor can be combined with
other means of treatnent such as surgery, radiation, cancer chemotherapy for carcinpmas,
targeted therapy, immunotherapy, use of growth tacior inbibiiors, or adininistration of anti-
anglogenesis factors. fu emabodiments, a palicot treated with relacorilant 1o shink a pituitary
tumcr prior {0 surgery for reduction or removal of the tumor may Rurther receive relacortlant
treatment following surgery, ard such relacorifant treatment foltowing surgery may be
accompanied by other means of treatment such as radiation, cancer chemotherapy for
carcinonias, targeted therapy, immuonotherapy, use of growth factor inhibitors, or

administration of anti-angiogenesis factors, Cancer chemotherapy for carcinomas may

2]
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include, Tor example, antimicrotubale agents (e g, taxanes and vinea alkaloids),
topoisomerase inhibitors and antimelabolites {(e.g., nucleoside analogs acting as such, for
example, Gemeitabine}, mitotic mhibitors, alkylating agents, antimetabolites, anti-tumor
antibiotics, mitotic inhubitors, anthracyelines, intercalaiing agents, agents capable of
interfering with a signal transduction pathway, agents that promote apoptosis, proteosome
inhibiiors, and the like. For example, pharmaceutical and othier medical thesapy for pitaitary
tumors (including cancer chemotherapy for carcinonas) may include admintstration of one or
more of somatostatin analogues, dopamine agonists, epidermal growth factor receptor
(EGFR) antagonists {e.g., anti-EGFR agents such as anti-EGFR antibodies), temoezolanide,
tomustine (which may be used with 3-Fluorcuracil {SFU3), methotrexale (which may be used
with SFUY, cisplatin, tamoxifen, carboplatin, eyclophospharside, doxorubicin, vineristin,
bleomyein, seliciclib, etoposide, nbiguitin carboxyl-terminal hivdrolase § (USPR} inhibitors,
chloroguine, peptide receptor radionuctide therapy (PPRT), and combinations thereof. PPRT,
also termed radioisotope therapy, is a form of radiation treatment that is administered as a
pharmaceutical or medical treastment by injection, For example, where the PPRT includes
radiofabeled somatostatin receptor ligand {such as octreotide), the PPRT is a targeted
radiztion treatment divected to the pituitary, which expresses {or can be fregted to oxpress)

somatostatin receptors,

{6084]  The relacorilant adminisiration disclosed heréin can reduce tumor size and confer
beneficial clinieal outcomes to patients having a pitaitary tuntor, Methods for measuring the
size of a pituitary tumor are well-known to skilled artisans in the field. For example,
nragaetic resonance imaging (MRI) and other imaging methods may be used to detect tumor
shrinkage. Other methods for determining the effect of cancer therapy on tamor size are also
kaown in the art; e.g., as described 1w the Response Eyvaluation Criteria in Solid Tomors
(“RECIST™) guidelines, disenssed, for example, in Chalian ot al,, Radiographics 31(7:2093~
2105 (2011), and available at “protocoiDevelopment/docs/recist_guideline pdf” of the

website “clep.cancer.gov”,

[0085]  Measuring tumor size is typically achieved by imaging-based techniques, including
magnetic resonance imaging (MRI), computed tomography (CT), pesitron-emission.
tomography (PETYand other techniques. For exanple, MRY, T, and PET scans can provide
accurate and religble anatomic information not paly about funor shrinkage or growth taut also
progression of discase by identifying either growth in existing lestons or the development of

new lesions or fumor metastasis. Tumor size, including a reduction in tumor stze, may be
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determined by measuring a linear dimension of a tumor (measuring may be accomplished, for
example, by counting pixels on a digilal image, by measuring a distance on a printed image
or fromt an Image projected onlo & sereen); by measuring two different linear dimensions ot a
tumor; by measuring three, or more, different lincar dimensions ol a tumor; by caleylating (or
estimating, based on measurenients) a cross~sectional area of a tumor; by caleulating {or

gstimating, based on measorements) a volume of'a tamor: or by other means known in the art.

{0086} In embodiments, a reduction of tumor size can be assessed by functional and
mietabplic imaging techniques. These techniques can provide carlicr assessment of therapy
response by observing alterations in perfusion, oxygenation and metsholism, For example,
WEFDG PET uses radiclabelled glucose analogue molecules to assess tissue metabolism,
Tumors typically have an elevated uplake of glucose, a change 1o value corresponding to g
deerease in tumor tissue metabolism indicates a reduction in tumor load. Similar imaging

techniques are disclosed in Kang ot al,, Korean I, Radiol, (20125 13(4) 371-390,

{0087]  Inembodiments, redocing tumor size reduces ACTH secrction, or reduces secretion
of pther hormones, fiom the pituttary tumor. ACTH or other hormone secretion may he
measured, &.¢., by sampling blood from the inferior petrosal sinus, 1o embodiments, reduced
tumor size that reduces ACTH scoretion from the pituitary tumor will lead to reduced cortisol
tevels, which can be measured,; for example, in blood samples obtained fromithe patient

(either plasma or serum); fronm urine (e.g., urinary froe cortisol): or frony saliva.
EXAMPLES

0088} The following examiples are provided by way of illustration only and not by way of

fimitation. Those of skill in the art will readily recognize a variety of noneriical parameters

which could be changed or medified to yield essentially similar results,

{00891  The following examples show the resulis of relacordant administration to patients

suffering from pituitary tumors. Refagorilant was well tolorsted in clinical studiss, and has

significantiy inyroved ghycenic and hypertension control as well as other manifestaticns of
cortisel excess in pationts with endogenons hy;}ercm‘iigalE.»;m, Tovo Cushing's Disease

N

pationts treated with relacorilant exhibited significant pituitary tumor shrinkage after theee
nonths of datly relacoriiant administration.
EXAMPLE 1

[0090] A 30 year old female patient suffering from a pituitary macroadenoma measuring 10

mithmeters {ramd € 6.3 nan {measurcnmants made by magnotic resonance imaging (MR
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exhibiied cushingoid features (moon face, dorsal fat, supraciavicular G, plethors, central

chesity, facial rubor, sasy bruising, abdominal sirias) opon medival examination.

Bicchemival tests indicated hyperenstisolism and were consistent with, and confirmatory of, a

dizgnosis of Cashing’s Discase {AUTH 12.2 pmol/L (normad range (KRY 1.3-11.1 pmols

fate-pight serum cortisol {LNSCY 2.25 amobL (NR < 2.5 nmal/L), urinary fres eontiso] (LIFC)

-
R
N

S amold (111138 amol/d): dexamethasone soppression tost (DSTY 156 ng/mlL (15,6
megdLh A MREtmage including the pationt’s pitutlary was taken prioy to beginning

relacoriant tresiment {Fig TAY

0091} The pationt was administered refacorilant for 3 months prios to her previously
schedulen transsphencidal pitattary surgery. Relacortlant was administersd to the patient 1
the moning prioe {o her moring meal (e in the Tasiad state). Forthe first fowr woeks of
ridacoritant adminisiration, the daily dose was 100 milligrams (mg} por day of relacorifant
administered ovally in the morning, For the second four weeks of relacorifant administvation,
the daily dose was 150 mg per day of welacorilant adnsinistered orally o the movsing. For the
third four weeks of relacorilant administrasion, the daily dose was 200 mg pev day of

redagorifant administerad orally W the morming,

{0092] MRI image measuroments taken after the 3 mwoaths of relacorilant adiministvation and
prior (o the irsnssphenoidal pituitary surgery revealed reduction i the stee of the tumor as
compared 10 s stze priov 1o relacoriiant reatment. The pltuttacy tamor 1oy this patient
decreassd fromn 10 mum x 6.3 mut prigy to treatment 1o 8.0 mun x 5.7 s aller the theee
months of treatment with relacorilant. The fnittal MR image {prios* to rolacoriiant reatment}
for this patient is shown in Figo LA The alter-reatment MRI image (after thees months of

relacoriant trealment) is shown in Fig, 1B,

10093} These MRI images show that the pitutiary tmor ja this pattent was smailer following

thres months of relacoriist sdnvrstration than i had been prior to initiation of the
redacorifand treatment. The pitaifary fumor in this patient dirunk following relacoriiant

treatnient,

EXAMPLE 2

{0094] A 43 vear old male patient was [ound by MRUio have g pHuitary macroadetoma

measuring 22 mulimeters (mu) x 25 mum x 26 mm. The macroadsuoia had @ supraseliay
exignsion, and showed wvasion of the left cavernnus sirus; the MR further showed that the

N

patient had a right displacenent of the pituitary stall. Medical examination detssmined that

30
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the patierg exhibited cushingowd features. Biochemical tests confinmed hypercoriiznbisn and
were consistent with Cushing’s [Hacuse (ACTH 209 proob L (MR 13111 pime 3‘1,-__3; LNSC
158 nmol/L (NR < 2.8 amol/Ly UFC 3568 amolid (111138 nmolidy DST 247 ng/mbL (247

meg/dl)

10095} This palient also received relacorilant for 3 months prior to trassspheaoidal pitullacy
surgery for resection of the pitntiary macrcsdenoma. Relacorilant was sdusmstered e the
patient in the moming prior io bis morning meal (Le, i the fsted state), For the first fow
woeks of relacorifant adumunistration, the daily dose was 100 milligranes {mg) per day off
relacordant adninistered orally i the morming, For ihe second fowr weeks of selacoriiant
administration, the daily dose was 150 mg per day of relscoriiant administered orally in the
morning, For the thivd four weeks of rolacoriian adminisiration, the daily dose was 200 mg

&

pur day of relacorilant administered orally i the morming,

{0096] The initis] MEI tmages {prior o redacorilant weatmsent) $r this patient are show in
Fig, 24, Fig, 2C, Fig. 34, and Fig, 30, The aftec-treatment MRY inmages {after three months
of refacortlant treatment) ix shown in Fig. 28, Fig. 21, Fig. 3B, and Fig. 30 The

measurements taken from these MRET images (3ix months alter relacorifant treatment, and

prior io the pationt’s travssphonoidal pituttary surgery) denonstrated a reduetion iy size of
the macroadenoti front 33 fioe ¥ 23 oomt %26 oy prioy {o treatment 021 mun ¢ 2 dmm x 1B
i afier breatwnent with relacorilant. Thoss MR measurements dervonsivate oy shrinkags

followng three months of relacorilant treatmen,

{0097]  Alhough the tomar & oot g cube, so that merely nuultiplying the measurements in
each dimension does not give the true tumer volume, such multiplication of the lengih
measyred dn eacheol three avthoginal dmesions provides an wndication of the taoor volunss,
To the extent that such mulliplication is indicative of tunior volne, multiplication of the
thees presresiment measurements resulis in 3 megsure of 14300 mnt®, and mubiplication of
the three post-ireatment measurements results in a measure of €778 mat®. Thus, the MR
nieasureinents suggest that the tumor voluns: strsnk by nearly 489 following three months
of refacorilant adminsteation.

[0098]  All patents, patent publications, publications, and patent applications cited in this
specilication are hereby incorporated by reference herein in thelr entireties as if cach
individual publication or patent application were specificalty and individually indicated to he

incorpersted by reference.
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10099} Although the foregoing tnvention has been deseribed in some detail by way of
Hustration and example for purposes of clarity of understanding, i will be readily apparent fo
these of ordinary skillin the art in light of the teachings of thig invention that certain changes
and modifications may be made thereto without departing [rom the spisit or scope of the

appended clainss,
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CLAIMS:

I. A method of redocing the size of a visible pitaitary ftumor in a palient. the method
comprising selecting a patient sufforing from a pituitary tumor suitable for reduction in size,
saidl selecting comprising truaging said pituitary tumor effective to determine that said tumor
is visible, and then administering lo the selected patient-an effective amsount of relacoriiant,
where relacorilant is.({R}-(1-{4-Auoropheny-6-{(1-methyi-1 H-pyrazol-4-yDsulfouvi)-
4.48,5,6,7 8-hexahydro-1 H-pyrazolof 3. 4-glisoquinolin-da-y[}{4-(triflnoromethylipyridin-2-

vhmethanone), which has the following structure:

N
N
N\
- !
R
F

effeetive to reduce the size of the pituitary tumor,

2 The method of claim 1, wherein said selecting futher comprises

determining that said patient sutlers from & svmpton of Cushing’s syndreme.

3, The method of claim 1, further comprising measuring sald pituitary
tior,
4 The method of claim 1, further comprising measuring said pituiiary

tumor following relacorilant administration, wherein said measuring comprises a seeond
imaging of the pituitary tumor,
5 The method of ¢laim I, wherein said relacorilant sdministration

comprises oral administration of selacorilant.

&, The method of claim I, whercin said pituitary tumor is a non-secreting

pitwitary tumor.,
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7. The method of clainy {, wherein said pituitary tumor is a hormone-

secreling tumor, and said treatment is effective to reduce the size of the pituitary tumor and to

reduce hormone secrelion from said pituitary tumor.

. The method of claim 1, wherein said relacorilant adniinistration
conprises datly administration of between about 20 mulligranys (mg) 1o about 800 mg of

retacoriant,

9. The method of claim. 1, wherein said relacorilant administration
comprises daity sdministration of relacorilant in single unit dosage forms each containing an
amountof relacorilant selected from 50 milligrams (mg), 100 mg, 150 mg, 200 mg, 250 mg,

300 mg, 330 mg, 400 mg, 430 mg, and 500 mg of relacoriiant,
0. The method of claim 4, further comprising application of a further
pituitary fumort targeting trealment following said second tmaging of the pinitary funsor.
11, The method of claim 10, wherein said pituliary tomor targeting

treatment comprises surgical tweatment.

12, The meethod of ¢lainy 5, wherein sald sdndaistration of relacorilant

comprises oral administration of relacorilant to a fasied paiicat,

13, The method of clainy 13, wherein said fasted patient is a patient who
has not eaten a meal or otherwise ingested food for al least two hours prior to the

administration of relacorifant,

14, The method of claim 5, wherein said administration of relacorilaat

comprises oral administration of relacorilant to a fod patient,

15, The method of claim 14, wherein said fod paticnt is a patient who has

begun cating s meal gbout 30 minutes or less prior to the administration of refacorilant,

16, Themethod of claim 14, wherein a fed patient is a patient who has

begun eating a meal about one hour or fess prior to the administration of relacorilant.

17, The method of claint 1, wherein said administration of relacortiant

comprises velacorilant administration prior to surgery for resection of the pituitary tumor,
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18 The ntethod of ¢laint 1, wherein sald administration of relagcoritant

comprises relacorilant adminisiration following surgery for resection of the pituitary fgnor.

19.  The method of elaine 18, wherein said refacorilant administration
following surgery for reseciion of the tumor is effective to reduce the size of, or growth of]

tmoy- tissye remaining in the patient loowing said surgical freatment,

20, The method of claim 19, further comprising administration of radiation
treatment ot cancer chemotherapy treatment, or both, to said patient receiving relacorilant

administration {ollowing surgery for resection of the tumeor,

21, Thenmsethod of clainy 1, wherein said administration of relacorilant
comprises relacorilant adminisiration o a patieni who has been administered another
pharmacentical ot medical treatment prior fo, or at the same time as, said rejacorilant

administration.

22, The method of claim 1, wherein said administration of relacoritant
comprises relacorilant adminisiration to a patient, followed by surgical treatnient to resect

said pituitary tumor, then followed by further relacoriiant admintsiration,

237 The method of clain 1, wherein said administration of relagorifand
comprises relacorilant adiministration to a patient, {ollowed by surgical treatment to reseet
said pituliary Tonion, then followed by radiation treatment targeting the pituitary tienor and/or

regions near the location previously occupicd by said pituitary tumor.

24, The method of claimy 5, wherein said administration of relacorilant
comprises relacorilant administration to a patient, followed by surgical treatment to resect

said pituitary tumor, then followed by further relacorilant adminisiration,

25, The method of claim 5, wherein said administration of relacorilant
comprises relacorilant administration to-a patient, followed by surgical treatment to resect
said pitutiary tumor, then followed by radiation treatment targeting the pituitary tumor and/or

regions near the location previously occupisd by said pituitary tumor,

26, Thensethod of elainy 14, wherein said sdnunisiration of relacorilant
comprises relacorilant adminisiration to a patient, followed by surgical tresiment to resees

said pituitary tumor, then followed by further relacorilant administration.
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27. The method of clainy 14 wherein satd adniinistration of relacoriland

comprises velacorilant administration 1o a patient, followed by surgical treatment 10 vesect

said pituitary tumor, then fellowed by radistion treatment targeting the pituitary tumor and/or

regions near the location previously occupied by said pitoitary lumor,
28, The method of claimy 1, wherein said pituitary tumer is hormone-
secreling tumnor, and saif fuinor secreies R hormone selected from adrenocorticotrophic

hormone, prolactin, growth hormone, thyreid stimulating hormone, follicle stimulating

hormone, luteinizing hormone, melanpeyte stimulating hormone, B-lipptropin, oxytocin, and

VASOPIessin,
29, The method of clainy 5, wherein said pituitary tumor is kormone-
secreting tumor, and said tumor secretes a hormone selected from adrenocorticntrophic

hormone, prolactin, growth hormone, thyroid stimulating hosmone, follicte stimudating

hormone, luteinizing hormoene, melanpeyte stimulating hormone, B-lipstropin, oxytocin, amd

VASOPIessin,

30, Themethod of clainy 7, whergin said pituitary temor is hormone-
secreling tumaor, and said tumor secretes & hormone selecied from adrenocorticotrophic

hormone, prolactin, growth hormone, thyroid stimulating hormone, follicle stimulating

hormone, luteinizing hormone, melanoeyte stimulating hormone, B-lipotropin, oxytocin, and

VASOpressin,
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