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MIRICORILANT TREATMENT FOR FATTY LIVER DISEASES and its EFFECTS on
LIVER FAT CONTENT, FATTY ACIDS, ACYEGLYCEROLS, and SECONDARY BILE
ACEDS

BACKGROUND

{0001} Miricorilant is a selective, non-steroidal modulator of the glucocorticoid receptor
believed to be useful in treating metabolic disorders such as a fatty Hiver disease (e.g., non-
alcoholic steatohepatitis [NASH, also known as metabolic dysfunction-associated steatohepatitis
{MASH}; these abbreviations are used interchangeably herein}, alcoholic fatty liver disease
{AFLD), and other fatty liver diseases), antipsychotic induced weight gain (ATW(QG), and other
disorders. Chinical trials regarding muricorilant have been imitiated regarding fatty liver disease

and ATWG. An alternate named for miricorilant is “CORT118335™.
SUMMARY

10002] Applicant discloses herein pharmacokinetic and metabolic results of miricorilant
admnistration to healthy volunieers and to patients with metabolic dysfunction-associated
steatohepatitis (MASH). Miricortlant was safe and was well tolerated in patients with MASH and
in healthy volunteers. Patients who respond to muricorilant had a significant enhancement in
metabolic clearance of fatty acids (FA)s. The changes are believed to indicate that miricorilant
adnunistration may improve metabolic regulation and liver health. For example, the results

disclosed herein show that miricorilant 1s a promising treatment for MASH.

{8003} Applicant discloses herein that patients treated with miricorilant who respond to
miricorilant treatment with rapid reduction in liver fat content (LFC) had a significant
enhancement in metabolic clearance of fatty acids. Applicant discloses herein that patients
treated with miricortant who respond to miricorilant treatment with efficacy-associated rise in
alanine aminotransferase (ALT) levels in thewr plasma, had a significant enhancement in
metabolic clearance of fatty acids. In particular, Applicant discloses herein that patiends treated
with miricorilant who respond to nurnicortiant treatment both with rapid reduction in LFC and
with an efficacy~associated rise in ALT levels in their plasma, had a significant enhancement jo
metabolic clearance of fatty acids. Enhancement of metabolic clearance of fatty acids signals

wnproved metabolic regulation and improvement in hiver health.
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{0004] Patients with presumed MASH treated with miricorilant had rapid Hiver fat content (LFC)
decrease, occasionally accompanied by efficacy-associated alanine aminotransferase (ALT)
mcrease. Responders (defined as patients with an at feast 30% decrease in LFC from baseline
following miricorilant administration) lost LFC; those responders with rise in plasma ALT levels
to greater than three times the upper hmit of normal {ULN) lost LFC twice as fast in the first 6
weeks as responders without significant ALT rise. Patients who respond to miricorilant had a
significant enhancement in metabolic clearance of fatty acids (FA)s. The changes are believed to

mdicate that miricorilant administration may improve metabolic regulation and liver health.

10005} Applicant discloses herein novel methods of enhancing metabolic clearance of fatty acids
in patients suffering from fatty liver diseases. The novel methods include administering further
once daily doses of miricorilant to patients ideniified as responding to miricordant (“miricorilant
responder”). A muricorilant responder patient is a patient suffering from an abnormally high
baseline liver fat content who has responded to miricorilant administration with a reduction in
fiver fat content of at least 30% as compared to baseline liver fat content.

{0006} Applicant discloses herein a method of treating a fatty liver disease by adminstering a
further dose of miricorilant to a miricorilant responder patient. Such a further dose of
nuricorilant may be a further once datly dose of between about 10 nulligrams {(mg) and 1000 mg
miricortiant. Such a further once daily minicorilant dose is effective to provide rapid loss of Liver
fat content 1 the patient. The rapid loss of liver fat content, e.g., over six weeks of such once
daily nuricorilant adnunistration, in a responder patient who has also responded to miricorilant
administration with an mcrease 1o plasioa alanine aminotransferase (ALT) levels to at least three
times the upper hnut of normal levels of plasma ALT, may be a loss of liver fat content that s
twice as fast as the liver fat content loss observed in responder patients whose plasma ALT levels
did not increase to at least three times the upper limit of normal levels of plasma ALT. The
methods disclosed herein thus enhance metabolic clearance of fatty acids m the miricoriant
responder patient, with greater levels of LFC reduction 1 those responders who have also
responded to muricorilant admimstration with an increase in plasma ALT levels to at least three
times the upper fimit of normal levels of plasma ALT.

[0607] Apphicant further discloses herein pharmacokimetic and metabolic results of miricorilant
administration io healthy volunteers and to patients with metabolic dysfunction-associated
steatohepatitis (MASH). Miricorilant was safe and was well tolerated in patients with MASH and
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in healthy volunteers. Patients who responded to miricortlant had a significant enhancement in
metabolic clearance of fatty acids (FA)s. The changes are believed to indicate that miricorilant

administration may improve metabolic regulation and hiver health.

{0868] Accordingly, Applicant discloses herein that admunistration of miricorilant to patients
suffering from fatty iver disorders, including MASH and other fatty liver disorders, was
effective to enhance metabolic clearance of fatty acids, to reduce the plasma level of long-chain
fatty acids, to reduce the plasma level of acylglycerols, and to increase the plasma secondary bile
acid level in patients suffering from a fatty liver disease. The results indicate that administration

of miricortlant provides improved methods of treating patients suffering from fatty liver diseases.
BRIEF DESCRIPTION OF THE DRAWINGS

10009 Fig 1 shows the concentration of miricorilant in plasma over time following once-daily
admunistration of 150 mg miricorilant for 1 day {(circles, lower ling), 7 days (squares, nuddle

line}, and 14 days {(iriangles, upper Hine). Results were from 8 healthy volunteers.

{08618] Fig 2 shows changes in metabolites from baseline to week 6 in patients with presumed
MASH treated with miricorifant. The following abbreviations are found in this figure: 3-
hydroxy, 3-hvdroxy FA species; 8-FAQ, beta-fatty acid oxidation; DAG, diacyiglycercls; FA,
fatty acid; MAG, monoglveerides; ns, non-significant; MUF A, monounsaturated fatty acid; NK,
non-responder; PUFA, polyunsaturated fatty acid; RR, rapid responder; SR, standard responder;
TAG, triacylglveerols. Statistical analysis: one-way ANOVA vs. NR; matched Sidak multiple

comparisons test, with individual variances computed for each comparison.

{0011} Fig 3 {graph on the left) shows patient liver fat content as measured by magnetic
resonance imaging by proton density fat fraction (MRI-PDFF). These data are grouped mnto three
groups: non-responders (NR; left three columns); standard responders (SR; middle three
columns); and rapid responders (RR; right three columns). Each responder group has three
columns, one for baseline MRI-PDFT (labeled “07); one for MRI-PDFF results at 6 weeks; and
one for MRI-PDTF results at 12 weeks for these patient groups. The graph on the right of Fig. 3
shows the change, at & weeks, as compared to baseline in MRI-PDFF for NR, SR, and RR
{shown in that order from lefi-to-tight at 6 weeks) and the change, as compared to baseline, in

MRI-PDFYF for NR and SR at 12 weeks (shown in that order from left-to-right at 12 weeks). Of

the 9 RRs, study drug was discontinued in 8 and wterrupted in 1 after week 6 due to alanine
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amino transferase (ALT) elevation. Two asterisks (¥*) indicate significance at P<0.01; three
asterisks (***} indicate significance at P<0.001; and four asterisks (¥****) indicate significance at
P<0.0001. The dashed line in the figure indicates a 30% reduction from baseline (labelled as -

30a); responses at or below that line were >30% reduced as compared to the baseline response.

{0012] Fig. 4 shows patient cholesterol and triglyceride levels at baseline, at 6 weeks of
mirtcorilant treatment, and at 12 weeks of miricorilant administration, for three groups of
patients identified as for non-responders {(NR; left-most columns in the groups in both graphs);
standard responders (SR, middle-most columns in the groups in both graphs); and rapid
responders (RR; right-most columns in the groups in both graphs). Dotted lines indicate baseline
mean values for all groups. One asterisk {*) indicates significance at P<0.03; two asterisks (*#)

indicate significance at P<¢.01.

[{8613] Fig. S5 shows changes in patient acylglycerol levels, as compared to baseline, at week &
and at week 12 of miricorilant admimnistration. “MAG” indicates monoglyceride; “DAG”
mdicates diacvlglycerol; and “TAG” indicates triacylglycerol. For each of MAG, DAG, and
TAG, non-responders are indicated by NR {(left-most columns in the groups in both graphs);
standard responders are indicated by SR (middle columns in the groups i both graphs); and
rapid responders are indicated by RR (right-most columns in the groups in both graphs). Two
P<0.0001. “ns” mdicates non-significant difference from baseline. Significance was determined

by one-way analysis of variance multiple comparisons Dunnett post-test.

[0814] Fig 6 shows changes in patient long-chain fatty acid (LFCA) levels as compared to
baseline at weeks 6 and weeks 12 of nuricoriant adounistration. For each of saturated fatty acids
{saturated FAg), monounsaturated fatty acids (MFAs), and polyunsaturated fatty acids (PUFAs),
non-responders are indicated by NR (left-most columus in the groups in all three graphs);
standard respounders are indicated by SR {nuddle columns n the groups in all three graphs); and
rapid responders are indicated by RR {right~most columans in the groups m all three graphs). Two
asterisks (*%) indicate significance at P<0.01; three astenisks (***) mdicate significance at
P<0.001; four asterisks (¥¥*%) indicate significance at P<0.0001. “ns” indicates non-sigmficant
difference from baseline. Significance was determined by one-way analysis of variance multiple

comparisons Dunnett post-test.
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10015} Fig. 7 shows changes in patient acylcarnitine and in 3-hydroxy fatty acid levels, as
compared to baseline, at week 6 and at week 12 of miricorilant administration. Non-responders
are indicated by NR (left-most columns in the groups in both graphs); standard responders are
indicated by SR (middle columns in the groups in both graphs); and rapid responders are
indicated by RR (right-most columns in the groups in both graphs). One asterisk (*) indicates
significance at P<0.05; “ns” mdicates non-significant difference from baseline. Significance was

determined by one-way analysis of variance multiple comparisons Dunnett post-test.

{8616} Fig 8 shows changes in patient bile acid levels, as compared to baseline, at week 6 and at
week 12 of miricortlant administration. Non-responders are indicated by NR {left-most columns
i the groups in both graphs); standard responders are indicated by SR (middie columns in the
groups in both graphs); and rapid responders are indicated by RR (right-most columns in the
eroups in both graphs). One asterisk (*) indicates significance at P<0.035; two asterisks {**)
indicate significance at P<0.01; “NS” indicates non-significant difference from baseline.
Signuficance was determined by one-way analysis of variance multiple comparisons Dunnett
post-test.

DETAILED DESCRIPTION
{0017} In embodiments, Applicant discloses methods of treating a fatty liver disorder, and
methods of enhancing metabolic clearance of fatty acids in a patient in need thereof, said
methods comprising administration of miricorilant to a patient in need of treatment for said
disorder, where said patient is a responder to miricorilant, wherein a miricorilant responder
patient 15 a patient suffering from an abnormally high baseline hiver fat content who has

responded to miricorilant adnunistration with a reduction in liver fat content of at least 30% as

compared to baseline liver fat content.

{0018] Applicant discloses novel methods of treating a fatty liver disorder, and novel methods of
enhancing metabolic clearance of fatty acids in a patient in need thereof, comprising:
Adnunistering, to a nuricordant responder patient,
Wherein a nuricorilant responder patient is a patient suffering from an abnormally high
baseline hiver fat content who has responded to miricordant administration with a reduction in
fiver fat content of at least 30% as compared to baseline hiver fat content,

a further dose of mirtcorilant,
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effective to provide rapid loss of Hiver fat content in said patient,

Whereby metabolic clearance of faity acids in the muricorilant responder patient 13 enhanced. In
embodiments, miricorilant doses are once daily miricorilant doses. In embodiments, the further
dose of miriconilant 1s a dose of between about 10 mulligrams (mg} and 1000 mg of miricorifant.
in embodiments, miricorilant is administered intermittently, e.g., twice per week, or thrice per
week, or at other intervals. In embodiments, where said responder patient has responded 1o
miricorilant administration with an increase i plasma alanine aminotransferase (ALT) levels to
at least three times the upper limut of normal (ULN) levels of plasma ALT, said rapid loss of
liver fat content 1s a loss of liver fat content over six weeks of said once daily miricortlant
administration that is twice as fast as the liver fat content loss observed in responder patients

whose plasma ALT levels did not increase to at least three times the ULN levels of plasma ALT.

{0019} Miricorilant is the cycichexyl pyrimidine compound {E)-6-(4-Phenylcyclohexyl}-3-(3-

trifluoromethylbenzyl}- 1H-pyrimidine-2, 4-dione (“muricorilant”), which has the structure:

i Oy
Ty ~

Oy

~ N

« This compound is disclosed in
FExample 6, compound 3b of U.8. Patent US 8,685,973, Miricorilant is a selective, non-steroidal
modulator of the ghucocorticoid receptor believed to be useful in treating metabolic disorders
such as a fatty liver disease (e.g., non-alcoholic steatohepatitis [NASH, also known as metabolic
dysfunction-associated steatohepatitis (MASH); these abbreviations are used interchangeably
herein], alccholic fatty liver disease (AFLD), and other fatty liver diseases), antipsychotic
induced weight gain (AIWG), and other disorders {(see, e.g., U.8. Patent 16,238,659, U.S. Patent
10,881,660, US. Patent 11,590,135; and U.S. Patent 11,903,945, each of which is hereby
mcorporated by reference herein in their entireties). Chinical effects of nuricortlant are being

further investigated in the ongoing MONARCH phase 2b trial (NCT06108219).
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10028] Applicant discloses further novel methods of treating a fatty hiver disorder, comprising
reducing plasma levels of long-chain fatty acids in a patient suffering from a faity liver disease,
the method comprising;
Adnunistering for at least six weeks,

o a miricorilant responder patient,

Wherein a miricorilant responder patient is a patient suffering from an abnormally high
baseline hiver fat content who has responded to miricorilant administration with a reduction in
fiver fat content of at least 30% as compared to baseline liver fat content,

an etfective dose of miricorilant, wherein said miricorilant effective dose is effective to:

Reduce polyunsaturated fatty acids in the plasma of the patient by at least about 5 % to about 17
% as compared to baseline levels of polyunsaturated fatty acids, wherein said baseline levels of

polyunsaturated fatty acids are determined prior to administration of miricorilant,

Whereby the plasma level of long-chain fatty acids of the miricorilant responder patient
is reduced. In embodiments, effective doses of miricorilant are once daily miricorilant doses. In
embodiments, effective doses of muricorilant are administered intermittently, e.g., twice per

week, or thrice per week, or at other intervals.

0021} Applicant discloses further novel methods of treating a fatty hver disorder, comprising
reducing plasma levels of acylglycerols in a patient suffering from a fatty liver disease, the
method comprising:
Administering for at least six weeks,

to a mircorifant responder patient,

Wherein a miricotilant responder patient 15 a patient suffering from an abnormally high
baseline hiver fat content who has responded to miricorilant admnistration with a reduction in
fiver fat content of at least 30% as compared to baseline hiver fat content,

an effective dose of miricorilant, wherein said miricorilant effective dose 15 effective to;

Reduce levels of acylglveerols in the plasma of the patient by about 25 % as compared to
baselie levels of acvlglycerols, wherein said baseline acylglycerol levels are determined prior to

administration of murcorilant,

Whereby the plasma level of acviglycerols of the muricorilant responder patient is
reduced. In embodiments, effective doses of miricorilant are once daily miricoriant doses. In

-
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embodiments, effective doses of muriconlant are administered intermittently, e.g., twice per

week, or thrice per week, or at other infervals.
10022} Applicant discloses further novel methods of treating a fatty hiver disorder, comprising
mereasing the plasma secondary bile acid level in a patient suffering from a faity liver disease,
the method comprising;
Adnunistering for at least six weeks,

o a miricorilant responder patient,

Wherein a miricorilant responder patient is a patient suffering from an abnormally high
baseline hver fat content who has responded o miricorilant administration with a reduction in
fiver fat content of at least 30% as compared to baseline liver fat content,

an effective dose of miricortlant, wherein said miricorilant effective dose is effective to:

mcrease the level of secondary bile acids in the plasma of the patient by about 35 % as compared
to the baseline plasma secondary bile acid level, wherein said baseline plasma secondary bile

acid level is determined prior to administration of miricorilant,

Whereby the plasma level of secondary bile acids of the miricorilant responder patient is
mcreased. In embodiments, effective doses of miricorilant are once daily miricorilant doses. In
embodiments, effective doses of muricorilant are administered intermittently, e.g., twice per
week, or thrice per week, or at other intervals. In embodiments, where said responder patient has
responded to miricorilant administration with an increase in plasma alanine aminotransferase
{ALT) levels to at least three times the upper imt of normal (ULN) levels of plasma ALT, sawd
ioss of long-chain fatty acid, or of acylglveerol, or of secondary bile acid content 15 a loss that 1s
twice as fast as the hiver fat content loss observed in responder patients whose plasma ALT levels

did not 1ncrease to at least three times the ULN levels of plasma ALT.

{00231  In embodiments, muncorilant i3 administered orally. In embodiments, miricorilant, is
administered on a daily basis; for example, in embodiments, nuricorilant s administered once
per day. In embodiments, minicorilant, 1s admumistered every other day, or every third day, or two
times per week, or three times per week, or once per week, or intermiitently on another
admindsiration schedule, Tn embodiments, miricorifant 15 administered with food. Administered
“with food” means that the patient has begun eating a meal within 30 minutes, or within one

hour, of the timne that miricorilant is admmistered. For example, miricorilant may be
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administered to a patient with a meal, or soon after {e.g., within half an hour) the patient began

eating the meal.

10024] In alternative embodiments, miricorilant is administered to a fasted patient, i.e, toa
patient who has not eaten food for at least one hour, or at least two hours, or more hours prior to
miricoriant administration. For example, miricortiant may be admunistered to a fasted patient in
the morning, 1.e., 1o a patient who has not yet eaten the morning meal, and has not eaten since the

evening meal of the prior evening.

{8025] In embodiments, miricoriiant is administered daily, or every other day, or every third
day, or two times per week, or three times per week, or once per week, or on another intermittent
administration schedule, at a daily dose of miricortiant of between about 1 and 30 mg/kg/day,
preferably a daily dose of miricorilant of between about 1 and 20 mg/kg/day. In embodiments,
the daily dose of nmuricorilant is between about 10 and about 2000 milligrams (mg}, or between
about 50 and about 1500 mg, or between about 100 and about 1000 mg miricorilant. In
embodiments, a datly dose of miricorilant may be about 10 mg, or 15 mg, or 20 mg, or 25 mg, or
50 mg, or 75 mg, or 100 mg, or 125 mg, or 150 mg, or 175 mg, or 200 mg, or 225 mg, or 250
mg, or 275 mg, or 300 mg, or 325 mg, or 350 mg, or 375 mg, or 400 mg, or 450 mg, or 500 mg,
or 550 mg, or 600 mg, or 650 mg, or 700 mg, or 750 mg, of 800 mg, or 850 mg, or 900 mg, or
950 mg of miricorilant. In embodiments, an effective dose of miricorilant is between 10
milligrams per day {mg/day) and 200 mg/day, and may be selected from 10 mg per day, 20
mg/day, 30 me/day, 40 mg/day, SO mg/day, 75 mg/day, 100 mg/day, 120 mg/day, 125 mg/day,
150 rog/day, 175 mg/day, 200 meg/day, 250 me/day, 300 mg/day, 350 mg/day, 400 mg/day, 450
myg/day, SO0 mg/day, SSO me/day, 600 mg/day, 650 mg/day, 700 mg/day, 750 mg/day, §00
mg/day, 850 mg/day, 900 mg/day, and 950 mg per day. In embodiments, the effective dose of
miricorilant 18 30 mg/day, 100 mg/day, 125 mg/day, 150 mg/day, 200 mg/day, 250 mg/day, 300
mg/day, 350 mg/day, 400 mg/day, 450 mg/day, 500 mg/day, 550 myg/day, 600 mg/day, 650
mg/day, 700 mg/day, 750 mg/day, 800 mg/day, 850 mg/day, 900 mg/day, or 950 mg/day. In
embodiments where muricorilant 15 administered miermittently, these doses described as
“mg/day” refer to the dose admunistered on a day in which murnicorilant 1s admmistered to the
patient. In embodiments, an effective miricorilant dose for treatment of a fatty liver disease such

as, e.g., NASH, or a disorder associated with obesity or a fatty liver disease, i3 between about 10



WO 2025/174745 PCT/US2025/015382

mg/day and about 1000 mg/day, and may be, e.g., 10 mg/day, 20 mg/day, 30 mg/day, 40 mg/day,
50 mg/day, 75 g/day, 80 mg/day, 100 mg/day, 125 mg/day, 150 mg/ day, 200 mg/ day, 250
mg/day, 300 mg/ day, 350 mg/ day, 400 mg/day, 450 mg/day, 500 mg/day, 550 mg/ day, 600
mg/day, 650 mg/day, 700 mg/day, 750 mg/day, 800 mg/day, 850 mg/day, 900 mg/day, or 950
mg/day. In embodiments, an effective miricorilant dose for treatment of antipsychotic-induced
weight eain {AIWG) 1s between about 10 mg/day and about 950 mg/day, and may be, e.g, 10
mg/day, 20 meg/day, 30 mg/day, 40 mg/day, 50 mg/day, 75 g/day, 80 mg/day, 100 mg/day, 125
mg/day, 150 mg/ day, 200 mg/ day, 250 mg/day, 300 mg/ day, 350 mg/ day, 400 mg/day, 450
mg/day, 500 mg/day, 550 mg/ day, 600 mg/day, 650 mg/day, 700 mg/day, 750 mg/day, 800
mg/day, 850 mp/day, 900 mg/day, or 950 mg/day. In embodiments, the miricorilant dose may be
adjusted {e.g., increased as needed, or decreased if indicated) from an initial dose during the

course of treatment.
DEFINITIONS

[6026]  As used herein, the term “about”, e.g., as used in the phrase “about X” where X is a

numerical value, is used to indicate a range of £10% of the named value of X

{0027}  As used herein, the term “substantially”, e.g., as used in the phrase “X is substantially
the same as Y7 refers to a value of X that is within about 30%, or within about 25%, or within
about 20%, or within about 15%, or within about 10% of the value of the term Y. When referring
to a time, e.¢., the phrase “substantially the same time as X refers to a time that 1s within about
1S minutes of time X; or, e.g., when referring to a second event occurring at “substantially the

same time’ as a first event, the two events ocour within about 15 minutes of each other.

[0028] As used herein, the term “patient” refers to a human that is or will be receiving, or has

received, medical care for a disease or condition.

{8029]  As used herein, the terms “administer,” “administering,” “administered” or
“admimstration” refer to providing a compound or a composition {e.g., one described herein), to
a subject or patient. Adnumstration may be by oral administration (1.e, the subject receives the
compound or composition via the mouth, as a pill, capsule, hquid, or 1 other form suitable for
administration via the mouth). Oral adronitstration typically wvolves swaliowing the pill,

capsule, iquid, or other formulation. Oral administration may include buccal administration
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{where the compound or composition is held in the mouth, e g, under the tongue, and absorbed

there).

10038] Other examples of modes of adminsstration inchude, e 2., by injection, 1.e., delivery of
the compound or composition via a needle, microneedie, pressure injector, or other means of
puncturing the skin or forcefully passing the compound or composttion through the skin of the
subject. Injection may be intravenous {i.e., into a vein), mtraarterial (i.e., into an artery};
intrapertioneal (1 e, mto the peritoneum); intramuscular (i.e., nto a muscle}; or by other route of
mijection. Routes of admimstration may also include recial, vaginal, transdermal, via the lungs
{e.2., by mhalation}, subcutaneous {e.g., by absorption into the skin from an implani containing

the compound or composition), or by other route.

[8031] As used herein, the term “effective amount” or “therapeutic amount” refers to an
amount of a pharmacological agent effective to treat, eliminate, or mitigate at least one symptom
of the disease being ireated. In some cases, “therapeutically effective amount” or “effective
amount” can refer to an amount of a functional agent or of a pharmaceutical composition useful
for exhibiting a detectable therapeutic or inhibitory effect. The effect can be detected by any

assay method known in the art.

10032] As used herein, the term "pharmaceutically acceptable carrier” is intended to include
any and all solvents, dispersion media, coatings, antibacterial and antifungal agents, isotonic and
absorption delaying agents, and the like, compatible with pharmaceutical administration.
Therapeutic agents typically may be orally administered in capsules, tablets, or other
formulations which include the active agent and one or more pharmaceutically acceptable
carriers. The use of such media and agenis for pharmaceutically active substances 1s well known
i the art. Except insofar as any conventional media or agent 1s incompatible with the active
compound, use thereof 10 the compositions i1s contemplated. Supplementary active ageots can

also be 1ncorporated into the compositions.

[0033] “Liver disorder uonrelated to excessive ingestion of alcohol” 1s a liver disorder that 1s
distinguished from alcohol related hiver disease (ARLD). Such a disorder thevefore refers to a
wide array of liver diseases that are not caused by alcohol consumption. For example, hepatitis
can be caused by viral infection. A hiver disorder caused by excessive alcohol consurmption and

other factors, is considered an ARLD rather than a Tiver disorder unrelated to excessive ingestion
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of alcohol. In contrast, a liver disorder merely exacerbated by excessive alcohol consumption is

considered a liver disorder unrelated to excessive ingestion of alcohol.

10034] “Nonalcoholic fatty liver disease” or “NAFLD” refers to a fatty Hiver disease
characterized by the presence of fat (lipids) in the liver and no substantial inflammation or liver
damage. NAFLD can progress into metabolic dysfunction-associated steatohepatitis (MASH)
{MASH was formerly known as nonalcoholic steatohepatitis (NASH)), and then into ureversible,

advanced liver scarring or cirrhosis.

{0835]  As used herein, the term "MASH” refers to Metabolic Dysfunction-Associated
Steatohepatitis, and the term “NASH” refers to non-alcoholic steatohepatitis. The newer term
MASH 13 now used i place of the slder term NASH, but both terms refer to the same group of
liver disorders and associated symptoms of those liver disorders (thus, for example, the disorder
is sometimes referred to as MASH/NASH). Both MASH and NASH refer to a fatty liver disease
which resembles alcoholic liver disease, but occurs in people who drink little or no alcohol. The
major feature in MASH/NASH is fat in the liver, along with mflammation and damage. MASH
can lead to circhosis, in which the liver 1s permanently damaged and scarred and 1s no longer able
to function properly. A differential diagnosis of MASH versus NAFLD may be determined by
iiver biopsy.

[0036]  As used herein, the term “MRI-PDFF” refers to magnetic resonance imaging by proton

density fat fraction.

{0037 As used herein, the term “AUC” refers to the area under the plasma concentration-time

curve calculated using the hinear up/log down trapezoidal method.

[0038]  As used herein, the terms “AUCo” and “AUC@1an)” refer to the AUC from tume zero

to time tau.

{6039]  As used herein, the terms “AUCo24" and “AUC w24 refer to the AUC from time zero

to hour 24 post dose.

[0046]  As used herein, the terms “AUCon” and “AUCw-mn” refer to the AUC from time 0 to

extrapolated to infinity.
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{0041}  As used herein, the terms “AUCo" and “AUCw1aey” refer to the AUC from time 0 to
time of the last measurable concentration (Crst}.

{0042} As used herein, the term “BURP” refers to breast cancer resisiance protein.

[8843] As used herein, the term “BIW” refers {0 twice per week, as in twice weekly drug
admimistration.

[0844] As used herein, the term “BMI” refers 1o body mass index.

[0045] As used herein, the term “QI refers to once daily, as 10 once daily drug administration.

[0046] As used herein, the term “CI” refers to confidence interval

{0047} As used herein, the term “Cuy” refers to the last measurable concentration of the analyte.
[0048]  As used herein, the term “Cnay” refers to the maximum observed plasma concentration
of the analyte.

735

{0049] As used herein, the term “CV” refers to coefficient of variance.

{06561  As used herein, the term “CV%” refers to coefficient of variation expressed as a per

cent.

{08511 As used herein, the term “GM” refers to geometric mean.

{0052] As used herein, the term “G-CVW” refers to geometric coefficient of variance (in %).
[B633] As used herein, the term “GMR” refers to adjusted geometric mean ratio.

[0054]  As used herein, the term “plasma clearance” refers to the removal of a substrate from
the blood of a subject to whom the substrate has been admiristered. Plasma clearance may be
reported as a percentage or fraction of the original amount of substrate removed from the blood
as a function of ime since adnunistration, or may be reported as the time for the amount of

substrate to be reduced to half the original amount (e.g., as a half~time (ti2)).

[0853]  As used heremn, the terms “enzyme activity”, and “activity” {(when referring to an
enzyme) refer to the activity of an enzyme i metabolizing an enzyme substrate. Enzyme activity
may be measured, for example, by providing the enzyme with its enzyme substrate, and
measuring the metabolic conversion of that substrate. Enzyme activity may be measured m mtact
amimals or subjects; in tissue preparations {e.g., isolated liver or liver poritons); n tissue

homogenates {e.g., liver microsomes}); i cell culture; and by other i vivo and in vitre methods.

-13-



WO 2025/174745 PCT/US2025/015382

in an animal possessing that enzyme, plasma AUC values, or plasma clearance of that substrate,

may be used to determine enzyme activity.
10056] Miricorilant ((E)-6-(4-Phenvlcyclohexyl}-5-(3-trifluoromethyibenzyl)-1 H-pyrimidine-
2, 4-dione) is a nixed agonist/antagonist of the glucocorticoid receptor. Miricorilant has the

structure:

\/w,(\\.
< Miricorilant is described in Example 6, compound

3bof U.8. 8,685,973 (hereby meorporated by reference).

EXAMPLE } Pharmacekinetics (PK) and metabolism of mirvicorilant

{00571 Maricorilant i1s an oral, nonsteroidal selective glucocorticoid receptor {GR) modulator
{SGRM) that acts as a mixed agomist/antagonist of the GR and a modest antagonist of the
mneralocorticoid receptor. Metabohc elimination of nuricorilant ts privoarily by CYP2C10.
Miricorilant 1s in development for the treatment of metabolic dysfunction-associated
steatohepatitis (MASH). In a phase 1b study of patients with presumed MASH, minicorifant 100
mg twice weekly was safe, well tolerated, reduced hiver fat content, and improved hepatic,
glycemic, and lipid markers {Alkhourt N et al. Hepatology, 2023;78(S1):S1-82154). Over 450
patients and healthy volonteers have recetved miricortlant in clinical trials to date. This Example
describes the pharmacokinetics {(PK} and metabolism of muricoridant in several non-clinical and
phase I clinical development irsals.

{0058} Methods: Tissue distribution of oral [*Cl-miricorilant 50 milligrams per kilogram
{mg/kg) was assessed i male albino mice (n=7, timepoints: 1, 4, 8, 12, 24, 72, and 168 hours)
and in partially pigmented muce (=4, timepomts: 1, 24, 72, and 168 hours).

[0039] Study 830 (NCTO3315338) was a first-in-human, double-blind, randomized, placebo-
controlied study testing multiple ascending doses (150900 mg) of oral miricordant for 14 days
in fasted healthy volunteers (18—60 years; BMI 1830 ke/m?). The multiple ascending doses

cohort received 150 — 900 mg of oral miricorilant (admunistered fasted} for 14 days. The food
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effect cohort received 900 mg of oral miricoriiant (administered fasted); a minimum of 7 days
later, 900 mg of oral miricorijant was administered after a high-fat breakfast. PK and safety were

assessed.

{0659] Study 851 (NCTO38782064) evaluated the absorption, distribution, metabolism, and
excretion (ADMBE) and mass balance of a single oral dose of ['*Cl-miricorilant 150 mg
{administered fed) in healthy male volunteers (3065 years; BMI 1830 kg/m?). PK and safety

were assessed.

{0060] Study 854 (NCT05553470) was an open-label, adaptive design study of single-dose
miricorilant 600 mg given under fed conditions in patients with moderate hepatic impairment

compared to healthy volunteers with normal hepatic function; PK and safety were assessed.

{0061} Study 861 (NCT0O5117489} was a phase 1b, open-label trial of adult patients with
presumed MASH that included 11 cohorts of patients who recetved miricorilant doses ranging
from 30-200 mg intermittently or daily for 12 or 24 weeks; PK was assessed under fed

conditions. Efficacy, safety, and PK were assessed.

{0062] Results: Overall, miricorilant was safe and well tolerated in patients with MASH and in
healthy volunteers, with most treatment emergent adverse events { TEAEs) being muld (grade
<2). Safety results in the phase 1b study of patients with MASH have been previously presented
{Alkhourt et al Heparology 2023,78(S1):51-82154.) Across these studies, 205 healthy
volunteers received miricorilant. No serious TEAESs related to miricorilant were reported in

healthy volunteers. No significant safety signals were identified.

{08063} High levels of radicactivity were present in the liver 1, 4, and 8 hours following oral
administration of ['*C]-miricorilant in albino mice. In pigmented mice, radicactivity was not

present at gquaniifiable levels in melanin-containing tissues (skin and uveal tract).

{0064} In study 830, systemic concentrations increased with repeated dosing with mirtcorilant
150 mg daily for 14 days in healthy volunteers (n = 8). Steady state plasma exposures were
achieved by Day 7, resuiting in an overall accurnulation ratio from Days 1 to 14 of 1.68 for Crax
and 2.17 for AUC w1, with an elimination half-life of 21.6 hours. Miricorilant was generally
well tolerated in healthy volunteers. T study 851, following admnistration of a single oral dose

of [*C]-miricorilant 150 mg to healthy volunteers (n = 6), 89.1% of the total radiocactivity was
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recovered i the feces, with minimal recovery in the urine (<5%), suggesting that the
predominant route of elimination 15 hepatic. Miricorilant accounted for 57.7% of the total
radicactivity in plasma based on AUCw-inn (ratio of 0.577), indicating that parent miricorilant

was the main circulating species in plasma following oral admimstration (see FIG. 1}.

{0065] Repeated once-daily admuinistration of doses of muricorifant in the absence of other
compounds were investigated. Fig. I shows the concentration of miricorifant in plasma over time
following once-datly administration of 150 mg miricortlant for 1 day (circles, lower bine), 7 days
{squares, middle lime}, and 14 days (triangles, upper line}. Results were from & healthy
volunteers. Measurements of Cuax and AUC w24 from days 1, 7, and 14 are presented in Table 1.
{AUC .24, area under the curve from time 0 to 24 hours; Cnax, maximum measured
concentration; CV%, coefficient of variation.) Steady state plasma exposures were achieved by
Day 7, resulting in overall accumulation ratios from Days 1 to 7 of 1 42 for Cumax and 1.92 for
AUCw2s. Accumulation ratios for Days 1 to 14 were 1.68 for Cuax and 2.17 for AUC(0-24),

with an elimination half-life of 21.6 hours.

TABLE 1 MIRICORILANT EXPOSURE (150 mg DOSE)

Miricorifant 150 mg

Geometric mean {geometric CV%) Day 1 Day 7 Day 14
Conax (ng/mL) 196 (38.2) 142 (63.5) 162 (30.1)
AUC 024y {ng=h/mL} 896 (38.3) 1738 (44.7) 1946 (39.2)

{0066] Following miricorilant dosing at 100, 300 and 900 mg, exposure increased in a close to
dose-proportional manner based on Cnax, AUC@ssy, and AUCo. Miricorilant plasma
exposures were approximately 3-fold higher following admimstration of miricortiant 900 mg
under fed vs fasted conditions (AUC@-aen): 25,200 ng-b/mL vs 7,640 ng-h/mL}.

{06671 The plasma concentrations of miricorilant over time following administration of 600 mg
miricorilant in imdividual subjects were measured. The ratios of AUCo-we measured on day 10
compared to AUCo.mr measured on day 1 ranged from 1.28 t0 449, with an average value of 2.18
{n=206).

{0068} In study 854, effects of hepatic impairment on the pharmacokingtics {(PK} of muricorifant

were studied in a Phase 1, open-label, adaptive design study (NCTO5553470). In this study, adult
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patients with moderate hepatic impairment {Child-Pugh Class B; including patients with MASH)
were matched with healthy volunteers based on gender, age (10 years), and weight (20%). Ten
healthy volunteers and 10 patients with hepatic impairment (including 4 patients with MASH)
were enrolled. All participants received a single oral dose of miricorilant 600 mg under fed
conditions. Plasma concentrations of miricorilant were determined with a validated LC-MS/MS
bicanalytical method at pre-dose and 0.5, 1, 1.5, 2,2.5,3,3.5, 4, 6, & 12, and 24 hours post-

dose, then daily through day 7. Safety and tolerability were monitored throughout the study.

{80669} Pharmacokinetic {PK) resuits for each cohort are shown 1n Table 2. The observed effect
of moderate hepatic impairment on miricorilant PK was small. Following a single dose of 600
mg miricorilant, the geometric mean ratios {90% CI) of miricorilant AUCe.nrand Cue: were
133% {97.9%—179.9%) and 82% {65.7%—101.5%), respectively, in patients with hepatic
mpairment compared to healthy matched volunteers. The half-life of miricorilant was 25.5 and
36.0 hours in healthy matched volunteers and patients with hepatic impairment, respectively. No
grade >3 adverse events or laboratory abnormalities were observed in either group, and no new
safety concerns were identified. There was no apparent difference in plasma exposures in
patients with moderate hepatic impairment {n = 10) compared to healthy volunteers (n = 10) with

normal hepatic function.
TABLE 2

PK parameters of 600 mg miricorilant in patients with hepatic impairment and healthy
matched volunteers

Healthy Volunteers Patients with GMR vs Healthy
GM (%CV) Hepatic Impairment Volunteers
N=10 GM (2CV) %% {90% CI)
N=10

AUC winn (ng-h/mi) 11,619 15,420 133
{44.09) (37.33) {97.9-179.9)

AUC 010 11,317 14,326 127
{ng-h/mL) {43.0% (35.79) {94.1-170.1)

Cmax {ng/ml} 708.8 5787 82
(26.22) (30.97) {65.7-101.5}

%CV, coefficient of vartation; AUCens, area under the curve from time O extrapolated to
mfinity; AUCw-1en, area under the curve from time ¢ o the time of last measurable
concentration; C, confidence mterval; Cuas, maxamum measured concentration; GM, geometric
mean; GMR, ratio of geometric mean; PK, pharmacokinetic,
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10070} Conclusions of Study 854; Miricorilant 600 myg was generally well tolerated in patients
with hepatic impairment and in matched healthy volunteers. Moderate hepatic impairment had

minimal impact on the PK profile of miricoriiant.

{08671] Instudy 801 (a phase 15 study in patients with presumed MASH), miricorilant plasma
PK behaved in an approximately dose proportional manner across the range of miricorilant doses
and dosing regimens evaluated in patients with MASH (n = 71). As noted above, this study
included 11 cohorts of patients who received miricortlant doses ranging from 30-—200 mg
mtermittently or daily for 12 or 24 weeks; PK was assessed under fed conditions.

TABLE 3 Steady state PK in patients receiving daily miricoriiant 100 mg
All patients received daily miricoriiant 100 mg during the phase 1b PK analysis.

0D dose (100 mg) Crax {g/ml} AUC@2q (ng*h/ml)
N=18 N=13
Geometric Mean 178 (181) 4148 (40.8)
{Geometric CVY%) {207 (4.4 - 610)] {4262 {1672 — 7416)]
{median range}

TABLE 4 PK in patients receiving twice-weekly miricorilant 160 mg
All patients received twice-weekly miricortlant 100 mg during the phase 1b PK analysis.

BIW dose (100 mg) Conax {ng/mi} AUCw 20 (ng*h/ml)
N=13 N=11
Geometric Mean 98.0 (130 1337 (49.7)
{Geomeirie CV%) {114 (8.1 — 346}] {1135 (898 - 4294}]
imedian range}

Twice per week: BIW

[0072] SUMMARY These studies characterize the pharmacokinetics and absorption,
distribution, metabolism, and excretion (PK/ADME) of miricorilant. Administration of ['*C}-
miricorilant to mice resulted m high concentrations of radicactivity in the liver. The primary
route of miricorilant elimination is hepatic. Miricorilant systemic concentrations mncreased with
repeated daily dosing, with accumulation ratios of 1.42 for Cuax and 1.92 for AUCw.24 and
steady state exposures achieved by Day 7. Miricorilant is a strong inhibitor of CYP2CR in vivo.
Miricorilant 1s a moderate inhibitor of BCRP in vive. Miricortiant does not affect the activity of
UGTIAL CYP3A4, or CYP2C9 in vive. To patiends with presumed MASH, miricorilant plasma
PE behaved in an approximately dose proportional manner. Miricorilant was well tolerated in

patients and healthy volunteers.
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EXAMPLE 2

Effect of Hepatic Impairment on the Pharmacokinetics of Miricorilant: Results from a
Phase 1, Open-Label, Adaptive-Design Study

[0873] Background and Alms: Mitcortlant 5 a nonsteroidal selective glucocorticoid receptor
modulator (SGRM) that acts as a mixed agomist/antagounist of the GR and a modest antagonist of
the mineralocorticorticoid receptor. Miricordant is currently being evaluated 1o the phase 2
MONARCH trial (NCT06108219) for the treatment of noncirrhotic (stages F1--3) metabolic
dysfunction-associated steatchepatitis (MASH). In a previous phase 1b trnial, patients (pts} with
presumed MASH treated with twice-weekly miricorilant 100 mg had a reduction n liver fat
content as well as improvements mm hepatic, ipid, and glycemic markers {Alkhourt et al.
Hepatology 2024). As the primary route of elimunation for murtcorilant 1s hepatic (Custodio et al.
EASL 2024), our objective here was to evaluate the effect of hepatic impairment on the
pharmacokinetic {PK) profile of miricorilant.

{0674] Methods: In this phase 1, open-iabel, adaptive-design study (NCTO5553470), adukt
patients with moderate (Child-Pugh Class B; including patients with MASH} or severe (Child-
Pugh Class C) hepatic impairment were matched with healthy control volunteers based on
gender, age (10 years)}, and weight (£20%). All participants received a single oral dose of
mirtcortlant 600 mg under fed conditions. Plasma concentrations of miricorilant were determined
with a validated LC-MS/MS biroanalytical method at pre-dose and 0.5, 1, 1.5, 2, 2.5, 3, 3.5, 4, 6,
8,6 12,24, 48 72, 96, 120, and 144 hours posi-dose. Safety and toleralulity were monitored

throughout the study.

{6675] Results: The study enrolled patients with moderate hepatic imparment (n=10, including
4 patients with MASH), severe hepatic impaument (n=9), and healthy volunteers (n=10). The
observed effect of moderate and severe hepatic impairment on miuricorilant PK was small
Following a single dose of miricortiant, the geometric mean ratios (90% Cl) of nuricorilant
AUCoins and Crax were 133% (97.9-179.9%6) and 82% {65.7-101.5%), respectively, in patients
with moderate hepatic impairment compared to healthy matched volunteers. The geometric mean
ratios (90% CY) of muicorilant AUCowr and Cuax were 136% (91.4-202.6%) and 30% (24.2—
37.5%;}, respectively, in patients with severe hepatic impairment compared to healthy matched

volunteers. The halt-life of muricorilant in patients with ruoderate and severe hepatic tmpairment
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was 36.0 and 76.7 hours, respectively, as compared with a half-life of 25.5 hours in healthy
matched volunteers. No grade >3 adverse events or laboratory abnormalities were observed, and
no new safety concerns were identified.

TABLES

Summary of Statistical Comparisens of Plasma Pharmacokinetic Parameters

Impaired’ {testy Controf (reference)

Gen. Ges. Ratio of Geo. 90% {nter-Subject
Analyte Population Parameter (units}y  n L8 Mean 5 LSMean LS Means (%) CH%) CV%
CORT118335  Healthyvs Moderate I AUChi(h*ag/aal) 10 15420 16 e 13272 07.89- 17093 40.81
AlUCo (tfngfml) 10 14330 16 {320 126.58 o4 18- 17014 39356
Com (0ghal) 10 5787 16 T08.8 8LES 63.65- 10154 28.68
Healihiy vs. Severe HI AUChir(Waghal) 9 15810 16 {1620 136.09 9140 -202.63
AUCu (hfagiml) 9 11116 10 11320 9815 69.53- 13856
Conae {88/l 9 2135 10 708.8 30.12 24.17-3753
CORT118335-PG Healihy vs. Moderate H - AUChi(h*ng/al) 10 6206 10 614 38454 238.68 - 619.53
AUCo (Wfng/ml} 10 5402 16 1508 358.22 2243557198
Conax (gl 10 154 16 03.94 122.86 9B.22- 16192
ivs, Severs Hl AUCops(h*aghal) 9126 16 614 56545 29154-1096.70 9937
AUCo (faglml) 4535 10 1508 300.77 i88.42-480. 11 63.50
Cre {ng/ral} g 5240 10 53.94 3579 42.88-72.58 3384

IControi=healthy control, mpatred=moderate er severe hepatic impairment {Child-Pugh Class B)

OV ¥%=Coeflicient of Variation; Ges.=Geometric; LS=Least Squares; C¥=Confidence Interval

A model was performed with natural Jog-transformed PK parameters as the dependent variables and hepatic function us 2 fixed effect.
[8076] Conchusions: Miricorilant 600 mg was generally well tolerated in patients with moderate
and severe hepatic impairment and in matched healthy volunteers. Hepatic impairment had
minimal impact on the systemic plasma exposures (as measured by AUC) of miricorilant. These
findings support future inclusion of patients with compensated curthotic (stage F4) MASH in the

miricorilant clinical development program.
EXAMPLE 3 Metabolomic and Lipidomic Analysis of Patients with Presumed MASH

{8077} The aim of this metabolomics study was to explore the mechanism by which miricorilant

reduces liver fat.
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100738] Plasma samples were collected from a phase 1b, open-label trial (NCT05117489) of adult

patients with MASH who received 30 mg to 200 mg of miricortlant intermittently or daily for 12

PCT/US2025/015382

or 24 wks. Samples were grouped as: standard responders (SR} without alanine amino

transferase (ALT) rise (n=11); rapid responders (RR) with ALT rise greater than three times the
upper Limit of normal (>3x ULN} (n=9}; and non-responders (NR, minimal changes in hiver fat

content {LFC) from baseline (BL; n=11}. Changes in serum metabolomics profiles were assessed

ai different time pomnts by liguid chromatography/mass spectrometry {Metabolon}. Patient

characteristics {prior to study treatments) are presented in Table 6. Results of these studies are

presented in Figs, 2 - 8.

Fable 6 Baseline Patient Characteristics
SRe (m=11) BRs (=9} NRs (n=11)
Age group, n (%)
<3¢y 4 8 2 {(18.2)
te S0y 4 (36.9) 4 (44.9) 3Q2L3
>58y 7 (63.6) 5 (55.6) 6 (54.5)
Female, n (%h) 7 (63.6) 5 (35.6) 6 (34.5)
Race, n (%%)
White 11 (160 8 {#8.9) 11 (186)
Asian é 1(1LD ]
Hispanic or Latino ethnicity, n (%) 7 {63.6) 5 (5358.6) § (34.5)
BML, 1 (%) 2(18.2) 5 (85,6 4 (36.4)
30 to <35 ke/m? 4 {36.4) (1LY 4 {36.4)
35 to <4 ke/md 4 (36,8 2(32.2) 2(i18.2)
>48 kg/m®
Liver stiffness, n (%%} {n=8)
85ts 12 kPa 6 {54.5) 4(50.0) 18 (90.9)
>12 kPa S (45.4) 4(38.0) 18.D
MRLPDFF %, mean (SI) 187 (6.7 2.3 (6.7) 17.9 (5.6)
Hypertension, n (%) 5 {45.4) 5 (85.6} 7 {63.6)
Diabetes, n (%0) 7 {63.6) 22% 3(27.3)

BMI, body mass index; MRI-PDFF, magnetic resonance imaging derived proton density fat
fraction; NR, nonresponder; RR, rapid responder; 8D, standard deviation; SR, standard

responder.
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10079] Fig 3 shows patient liver fat content as measured by MRI-PDFF. The graph on the left of
Fig. 3 shows liver fat content at baseline (labeled “07), and patient responses at &6 weeks and 12
weeks of treatment for the three groups of patients: non-responders (NR}, standard responders
{SR}, and rapid responders (RR}. Of the 9 RRs, study drug was discontinued in 8 and interrupted
in 1 after week 6 due to alanine ammno transferase {(ALT) elevation. The graph on the right of
Fig. 3 shows the change, at 6 weeks, as compared to baseline in MRI-PDFF for NR, SR, and RR
{shown in that order from left-to-right at 6 weeks} and the change, as compared to baseline, in
MRI-PDFY for NR and SR at 12 weeks (shown in that order from left-to-right at 12 weeks). Two
asterisks (**) indicate significance at P<<0.01; three asterisks (***) indicate signmificance at
P<0.001; and four asterisks {(**#*) indicate significance at P<0.0001. The dashed line in the
figure indicates a 30% reduction from baseline (labelled as -30a); responses at or below that line
were >30% reduced as compared to the baseline response. As shown in Fig. 3, both SR and RR
patients experienced significant reductions in liver fat content at 6 weeks as compared to baseline
fiver fat content, and SR patients experienced significant reductions in liver fat contentat 12
weeks as compared to basehne liver fat content. (No results are reported at 12 weeks for RR

patients due to discontinuation or interruption of study drug administration in those patients.

[0088] Patient cholesterol and trigiyeernide levels are shown 1 Fig. 4 at baseline, at 6 weeks of
miricorilant treatment, and at 12 weeks of mincorilant adminstration, for three groups of
patients tdentified as for non-responders (NR; left-most columns in the groups in both graphs);
standard responders (SR, nuddle columns in the groups in both graphs); and rapid respounders
(RR; night-most colurons in the groups 1n both graphs). Dotted hines indicate baseline rean
values for all groups. One asternisk {*) indicates significance at P<0.03; two asterisks (*%)
mdicate significance at P<G.01. Rapid responders showed significant reductions in cholesterol
(P<0.05} and in triglyceride (P<0.01) levels at 6 weeks of treatment as compared to baseline

levels of cholesterol and triglycerides.

[0081] Both groups of responders showed notably lower levels of acviglycerols such as
triacylgiyeerols at week 6 compared to non-responders (NR} (standard responders {SR): +2.6%,
P<0.0001; rapid responders (RR): -26.8%, P<0.0001; vs NR: +10.8%). Most long-chain fatty
acids {FAs), mcluding polvunsaturated FAs (omega-3 and -6}, were significantly reduced at
week 6 as compared to baseline {BL} in both responder groups (SR -5.3%, P<0.01; RR: -16.6%,
P<0.00013, with minimal changes in NRs (+0.6%, non-significant [ns]}. Many short- to medium-
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chain acylcarnitine species were reduced in RRs as compared to NRs {-3.3% at week 6, ns).
Several 3-hydroxy FA species were reduced in RRs as compared to NRs at week 6 (-12.7% from
BL, P<<0.05). RRs trended towards elevated bile acids as compared to NRs at week 6 (+21.5%,
P=0.06}. Secondary bile acids were significantly increased at week 6 in RRs but not in SRs (RR:

+34.6%, P<0.05; SR +17.3%, ns; from BL).

{0082 These resulis are llustrated 1n Figs. 5 - 8 (acylglycerol levels: Fig. 5; long-chain fatty
acid levels: Fig. 6; acylcarnitine and 3-hydroxy fatty acid levels: Fig. 7; bile acid levels: Fig. 8)

and tabulated in the following Tables.

TABLE 7 Fold Changes in Acylglyeeroal Levels From Baseline to Week 6 and Week 12

Week 12a NR SR ER
Biﬁchﬂ;:’;iNaEHQj Who/BL | WkI12/BL | Whe/BL | Wki2/BL WhiZ/BL

DAG(16:0/16:0)
AG{16:0/18:0}
DAG (16.0/22:53
TAG 52:5-FA14:0
TAG 52:5-FA22:S
TAG 52:6-FAL4:0
TAG 54.7-FA22:5
TAG 56:7-FA22:4
MAG 703
MAG (22:6) \
[ Decreased Trajostory (Fold change <) W

Color scheme based on a 3-color scale with minmoum of 0.22, midpoint 1, and maximum 2.
*P<0.0S. 10.05<P<0.10,
BL, baseline; DAG, diacylglycerol; FA, fatty acid;, MAG, monoglycenide; NR, nonresponder; RR,
rapid responder; SR, standard responder; TAG, tniacylglycerolt
{0983] The changes in acviglycerc! fevels shown in Fig. 5 and m Table 7 show that, at week 6,
both responder groups showed notably lower acviglycerol levels (SR +2.6%; RR: -26.8%)
versus NRs {(+10.8%), with significant between-group differences for triacyiglycerols (Fig. 6,
left-most portion}. Reductions in acylglycerols most associated with inflammation
{monocacylglycerols and diacylglycerols} were more prominent in RRs (Table 7). Acylglycerol

level decreases continued at week 12 in RRs despite drug discontinuation for 8 of © patients after
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week 6, suggesting enhanced metabolic regulation persisted in this group after drug exposure

ended.

TABLE B
Fold Changes in Long Chain Fatty Acid (LCFA) Levels From Baseline te Weeks 6 and 12

LCFAs

{ategories

NR

SR

ER

Biochemical Name / Ratieo

Saturated

FAs

Myristate (14:0)

Pentadecancate {15:0)

Margarate {17:0}

MUFAs

Myristoleate (14:1n5}

Palmitoleate (16:107)

10-heptadecenoate (17:1n7)

Oleate/vaccenate {18:1)

10-nonadecenoate {19 109)

Eicosenoate (20:1)

PUFAs
{n-3 and
n-0)

Tetradecadiencate (14:2)

Stearidonate (18:4n3)

Eicosapentaenoate {EPA;
20:5n3)

Docosapentaenoate (n3 DPA;
22:5n3)

Docosahexaenoate (DHA;
22:6n3)

Docosatriensate (22:3n3)

Hexadecadienoate (16:2n6}

Linoleate (18:2n6)

Linolenate {alpha or gamma;
{(18:3u3 or 6}]

Dihomo-linoleate (20:206)

Arachidonate (20:4n6}

Adrenate {22:4n6)

Docosapentaenoate (n6 BPA;
22:5n6)

Docosadiencate (22:2n6)

Mead acid (20:309)

] Decreased Trajectory {(Fold change <1}

Color scheme based on a 3-color scale with minimum of $.22, midpoint 1, and maximum | .34,

Wk6/B | WkiZ/B
L L

Who/B
L

Wk12/B
L

Wke/B  Wki2/B
£ L

R

N Increased Trajectory (Fold change

+0.05<P<.10. BL, baschine; FA, fatty acid; LCFA, long~chain FA; MUFA, monocunsaturated FA; NR,
nonresponder, PUFA, polvunsaturated FA: RR, rapid responder; SR, standard responder.
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{0084} The changes i fatty acid (FA) levels shown in Fig. 6 and m Table 8 show that most long-

chain fatty acids (LCFAs), including polyunsaturated FAs (PUFAs) omega-3 and -6, were

reduced (fold change <1} at week 6 and week 12 vs baseline in responders regardless of ALT

elevation but were elevated (fold change >1} i NRs. Sigmificant reductions were observed at

week 6 for SRs (-5.3%,; P<0.01) and RRs (-16.6%; P<<C.0001} but not NRs (+0.6%) versus their

respective baselines. Decreases in LCFAs and PUFAs may suggest improved FA oxidation i

responders, which would be expected to reduce circulating FFAs.

TABLE®S

Fold Changes in Acylcarnitine and 3-hydroxy ¥A Levels From Baseline to Weeks 6 and 12

Acylearnifine
/

3-hydroxy
FA

Categories MR SR RR
M a Ny i U 7 ki
Bnociiemic%i Name / WE/BL W EQZ/B Wké/B WIIVBL | Wke/BL Wkiz/g
Ratio L L i

Short
Chain

Acetylecarnitine (2]

Medium
Chain

Hexanovicamitine

{CH)

Octanoylcarniting

(€8)

Nonanoylcarnitine

(C9)

Laurylcarnitine

{C12)

Long Chain
Saturated

Myristoyicarmtine
€14

Palmitovlcarnitine
{C16)

Margarovicarnitine
{CI7)

Stearoylcaroitine
{Ci8)

Arachidoylcamiting
(C20)

Behenoylcarnitine
(C22)

Lignoceroyvlcaritine

(C24)

Ceromyicamitine
£26)

3-hydroxy
metabolism

-hs droxvhexanoate

3-hvdroxvocianoate \\

3-hydroxvdecanoate W

3-hvdroxysebacate

3-hvdroxylaurate

3-hyvdroxymyristate

e
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3-hydroxystearale
I-hydroxyoleate

| ] Decreased Trajectory (Fold change <1) NN nereased Trajectory (Fold change >1)

Color scheme based on a 3-color scale with minimum of 0.22, mudpomnt 1, and maximum 1.34
*P<0.05. 10.05<P<0.10. BL, baseline; FA, fatty acid; NR, nonresponder; RR, rapid responder;
SR, standard responder.

[0085] The results of these studies with regard to fatty acid beta-oxidation ({FAPO) levels are
shown i Fig. 7 and i Table 9. Many short- to mednimn-chain acylearnitine species were reduced
{fold change <1} m RRs vs mcreased in NRs (fold change >1} (Table 9). Lower levels can
reflect improved utihization by the mitochondria at the tissue level 3-hydroxy FA species were
significantly reduced for RRs at week 6 vs NRs (P<0.05}, pointing to improved liver FA

oxidation (Figure 7, second portion from the right).

TABLE 1¢  Fold Changes in Bile Acid Levels From Baseline to Weeks 6 and 12

Catepories KR SR RR Wk
Biochenical Name / WEEB  WKIZB | Wke/B  WKIZ/EB | WKEB  WEIZB | SR/N  RR/N  RR/S
Ratio L L L L L L 23 R 23

Bile
Acid

chiolate 0.47 0.39
glycocholate
taurocholate
chenodeoxycholic acid
suifate
giycochenodeoxyeholate
taurochenodeoxycholale
cholic acid glucuronide
glvcochenodeoxveholate
elucuromde
glveochenodeoxycholate
3-sulfate

Primary

deoxycholate
deoxychelic acid
ghicuromde
glycodeoxycholate
taurodeoxycholate
taurodeoxychotic acid 3-
sulfate

Hithocholic acid sulfate
glycolithocholate sulfate
ursedeoxycholate
giveoursodeoxycholate
givcoursodeoxyeholic
acid sulfate
tauroursodeoxycholate

2ndry
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tauroursodeoxy cholic
acid sulfate
hyocholate (garama-
muricholate)
giycocholenate sulfate
taurocholenate sulfate
3beta-hydrony-S-
cholenoate
aiveodeoxycholate 3-
sulfate
taurochenodeoxycholic
acid 3-sulfate

Decreased Trajectory (Fold change <1} YN Increased Trajectory (Fold change >1)

/

Color scheme based on a 3-color scale with mmimum of 0.35, mudpoint 1, and maximum 6.65.
*P<0.05. 10.05<P<0.10  NR, nonresponder; RR, rapid responder; SR, standard responder.

{0086] The results of these studies with regard to bile acid levels are shown in Fig. 8 and in
Table 10. At baseline, about 70% of the analyzed primary and secondary bile acids showed
elevated levels in RRs compared with SRs and NRs. For the SR and RR within-group
comparisons, most primary bile acid species did not change significantly from baseline to weeks
6 or 12. For RRs, numerous secondary bile acid species were significantly shifted bidirectionally
{either upwardly or downwardly} from baseline. At week 6, RRs had increasing trajectories
{several significant) vs NRs for numerous primary and secondary bile acid species. SRs trended
toward mncreased bile acid species vs NRs. In SRs, most primary bile acids decreased by ~19%

from week 6 to week 12,

{0087} The observed declines in intermediate lipid species suggest that responders (patients with
>30% reduction from baseline 1 LFC followmg mincorilant treatment), particularly those with
rapid LFC clearance accompanied by efficacy-associated ALT elevations {rapid responders
[RR]}, experienced enhanced metabolic clearance of lipids and FAs. In RRs, metabolic clearance
of acvlglycerols continued to tmprove at week 12 despite discontinuation or mterruption of
miricorilant after week 6. Rapid changes in iver metabolism, such as increased FA oxidation,
can cause transient hepatic stress. This stress may produce a short-term rise in ALT levels as the
fiver adjusts to the new metabolic conditions. Although this may cause transient hepatic stress, it
points to improved hepatic lipid metabolism. Changes m bile metabolism could suggest elevated
fiver capacity to synthesize bile acids, enhancing lipid emulsification or clearance. The ongomng

phase 2b MONARCH study 1s assessing 100 mg miricorilant twice weekly, a dose that resulted
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i improved LFC without ALT elevations in miricorilant’s phase 1b study, and a higher dose of

200 mg twice weekly after a 6-week lead-1n of 100 mg twice weekly.

{00838} This study highlights the potential of miricorifant as a MASH treatment and suggesis that
patients who respond to miricorilant, especially those with rapid LFC reduction and efficacy-
associated rise in ALT (RRs), had a significant enhancement in metabolic clearance of FAs. The
changes may indicate an increase in cellular FA beta-oxidation, which, despite contributing to

transient hepatic stress in some patients, signals improved metabolic regulation and liver health.

{0089  All patents, patent publications, publications, and patent applications cited in this
specification are hereby incorporated by reference herein in their entireties as if each individual
publication or patent application were specifically and individually indicated to be incorporated
by reference. In addition, although the foregoing invention has been described in some detail by
way of illustration and example for purposes of clarity of understanding, it will be readily
apparent to those of ordinary skill in the art in light of the teachings of this invention that certain
changes and modifications may be made thereto without departing from the spirit or scope of the

appended claims.
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WE CLAIM:

L. A method of treating a fatty liver disease in a patient suffering from, and in need

of treatment for, a fatty liver disease,

Wherein said patient 13 a miricorilant responder patient suffering from an aboormally

high baseline liver fat content who has

responded to muricorilant administration with a redaction in iver fat content of at least 30% as
compared to baseline liver fat content,
wherein miricorilant s (E)-6-(4-FPhenylcyvclohexy}5-(3-trifluoromethylbenzy{}- 1 H-pyrimidine-

2,4-dione (“miricorilant”}, which has the structure:

the method comprising:
Admimistering, to said miricorilant responder patient, a further dose of miricorilant,
Said treatment being effective to

enhance metabolic clearance of fatty acids 1 said patient, and to provide rapid loss of
fiver fat content in said patient; or

reduce plasma levels of long-chain fatty acids in said patient, and to reduce
polyunsaturated faity acids in the plasma of the patient by at least about 5 % to about 17 % as
compared 1o baseline levels of polyunsaturated fatty acids, wherein said baseline levels of

polyunsaturated fatty acids are determined prior to administration of nuricorilant; or

reduce fevels of acylglycerols in the plasma of said paiient by about 25 % as compared to
baseline levels of acyiglycerols, wherem said baseline acylglycerol levels are determined prior to

administration of miricorilant; or
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increase the level of secondary bile acids in the plasma of the patient by about 35 % as
compared to the baseline plasma secondary bile acid level, wherein said baseline plasma
secondary bile acid level i1s determined prior to administration of miricoriiant;

Whereby:

metabolic clearance of fatty acids in the miricorilant responder patient 15 enhanced; or

the plasma level of long-chain fatty acids of the miricorilant responder patient 15 reduced; or
the plasma level of acyiglycerols of the miricortlant responder patient 1s reduced; or

the plasma level of secondary bile acids of the muricorilant responder patient 1s increased.

2. The method of claim 1, wherein said responder patient responded to miricorilant
admuinistration with an increase 1 alanine aminotransferase {ALT) levels to at least three times
the upper himut of normal (LN} levels of ALT, and said rapid loss of liver fat content was twice
as fast as the hiver fat content loss observed in responder patients whose ALT levels did not
merease to at least three times the ULN levels of ALT.

3. The method of claim 1, wherein said enbanced metabolic clearance of faity acids
comprises enhanced metabolic clearance of long-chain polyunsaturated fatty acids selected from
omega-3 polyunsaturated fatty acids and omega-6 polyunsaturated fatty acids.

4. The method of claim 1, wherein said of reduced plasma level of acylglycerols
comprises reduced plasma level of trnacylglycerols.

5. The method of claim 1, wherein said increased plasma level of secondary bile
acids comprises an increased plasma level of a secondary bile acid selected from hithocholate
sulfate, taurochenodeoxycholic acid 3-sulfate, and tauroursodeoxycholic acid sulfate.

6. The method of claim 1, wherein said administration of miricorilant is oral
miricorilant administration or said use of miricoriant is oral use.

7. The method of claim 1, wherein said miniconilant administration is once daily
miricorilant administration or said miricorilant use is once daily miricorilant use.

8. The method of claim 1, wherein said further dose of miricorilant is a dose of

between about 10 milligrams {mg) and about 1000 mg,
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9. The method of claim 1, wherein said effective dose of miricorilant is a dose

selected from 50 mg, 100 mg

(=2

125 mg, 150 mg, 200 mg, 300 mg, 400 mg, 500 mg, and 600 mg,
or said amount of miricorilant is an amount selected from 50 mg, 100 mg, 125 mg, 150 mg, 200

mg, 300 mg, 400 mg, 500 mg, and 600 mg.

1G. The method of claim 1, wherein said administration of miricorilant comprises at
least six weeks of miricorilant administration for the treatment of said fatty liver disease.

it The use of miricorilant for treating a fatty bver disease in a patient suffering from,
and 1n need of treatment for, a fatty liver disease,

Wherein said patient is a miricorilant responder patient suffering from an abnormally
high baseline hiver fat content who has responded to minicorilant administration with a reduction
in liver fat content of at least 30% as compared to baseline liver fat content,
wherein miricorilant is (E)-6-(4-Phenylcyclohexy }-5-(3-triflucromethyibenzy}- 1 H-pyrimidine-

2,4-dione (“muricorilant”), which has the structure:

the use comprising:

Said use being effective to:

enhance metabolic clearance of fatty acids m said patient, and to provide rapid foss of
fiver fat content 1n said patient, where said rapid toss of Hver fat content 15 a loss of liver fat
content over six weeks of said miricortlant admimstration that 1s twice as fast as the liver fat
content foss observed in responder patients whose ALT levels did not increase to at least three
times the upper limit of normal levels of ALT; or

reduce plasma levels of long-chain fatty acids in said patient, and to reduce

polyunsaturated faity acids n the plasma of the patient by at least about 5 % to about 17 % as
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compared to baseline levels of polyunsaturated fatty acids, wherein said baseline levels of

polyunsaturated faity acids are determined prior to administration of miriconilant; or

reduce fevels of acylglycerols in the plasma of said paiient by about 25 % as compared to
baseline fevels of acylglycerols, wherein said baseline acylglycerol levels are determined prior to

administration of miricorilant; or

increase the level of secondary bile acids in the plasma of the patient by about 35 % as
compared to the baseline plasma secondary bile acid level, wherein said baseline plasma

secondary bile acid fevel is determined prior to administration of miricorilant.

12, The use of claim 11, wherein said responder patient responded to miricoriiant
administration with an increase in alanine aminotransferase {ALT) levels to at least three times
the upper limit of normal (ULN) levels of ALT, and said rapid loss of hiver fat content was twice
as fast as the liver fat content loss observed in responder patients whose ALT levels did not

increase to at least three times the ULN levels of ALT.

13. The use of claim 11, wherein said enhanced metabolic clearance of fatty acids
comprises enhanced metabolic clearance of long-chain polyunsaturated fatty acids selected from

omega-3 polyunsaturated fatty acids and omega-6 polyunsaturated fatty acids.

14, The use of claim 11, wherein said of reduced plasma level of acylglycercls
comprises reduced plasma level of triacyiglycerols.
15 The use of claim 11, wherein said increased plasma level of secondary bile acids

comprises an increased plasma level of a secondary bile acid selected from lithocholate sulfate,

taurochenodeoxvcholic acid 3-sulfate, and tauroursodeoxycholic acid sulfate.

16, The use of claim 11, wherein said administration of miricorilant is oral

miricoriiant administration or said use of mirtcorilant is oral use.

17. The use of claim 11, wherein said miricorilant administration i1s once daily

miricorilant administration or said miricorilant use is once daily miricorilant use.

18 The use of claim 11, wherein said use comprises use of between about 10

milligrams (mg) and about 1000 mg miricorilant in the treatment of said fatty liver disease.
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io. The use of claim 11, wherein said effective dose of miricorilant is a dose selected
from 50 mg, 100 mg, 125 mg, 150 mg, 200 mg, 300 mg, 400 mg, 500 mg, and 600 mg, or said
amount of miricorifant 1s an amount selected from 50 mg, 100 mg, 125 mg, 150 mg, 200 mg, 300

mg, 400 mg, 500 mg, and 600 mg.

20. The use of claim 11, wherein said use comprises use of muricorilant for at least six

weeks for the treatment of said fatty liver disease.
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