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A METHOD OF TREATING LUPUS

CROSS REFERENCE

This apphication claims the benefit of U.S. Provisional Application Serial No.

A

63/587 308 filed Oetober 2, 2023 which is incorporated herein in ifs ontirety.

DESCRIPTION
The present invention generally relates 1o a method of treating a disease,
comprising administering to a human patient in need thereof, a dose of 30 mg daily of 2-
16 (4-(2-(7 8-duaethyi-{ 1.2 4Jtriazolo] ], 5-alpyridin-6-y1}-3-isopropyvi- i H-indol-5-y1}
pipenidin- I-vl) acetamide or a phammaceutically acceptable salt thereof, wherein said

disease s lupus.

BACKGROUND OF THE INVENTION

15 Toli-like receptors (TLRs) are a family of pattern recognition receptors that
recognize highly conserved components of diverse pathogens and induce innate and
adaptive inunune responses (Akira 8, Takeda K, T. Kaisho, T, Nat fmmunol.
2001,2:675-680; Pandey S, Agrawal DK, Immunol Cell Biof. 2006;84.333-341; Kawai
T, Akira §.J Biochem. 2007.141:137-1453. TLR7 and TLRS have been shown to be

20 expressed in endosomal compartments and to recognize ssRNA molecular patterns.
TLR7 1s expressed in B cells and plasmacytoid dendritic cells (pDC); TLRE is expressed
m monocytes and myeloid dendritic cells (mDC) (Chuang TH, Ulevitch RY. Fur
Cytokine Nei. 2000:,11:372-378: Iwasaki A, Medzhitov R, Nar Immunol. 2004,5:987-
995).

25 Toli-like receptor {TLR)7 and TLRS are endosomal receptors that recognize short
uracil {Uy-rich single-strand nibomucleic acid (RNA). TLR7 1s expressed i plasmacytoid
dendritic cells {pDC) and B-cells, as well as in monocyies, macrophages and neutrophils.
TLR7 agomsts induce B-cell activation and cytokine production, as well as interferon
alpha (IFNa) production by pDC. TLRS 15 expressed in myeloid dendnitic eells (mDC),

3¢ monocytes, macrophages, and neutropluls and induces expression of cytokines such as
mterteukin (1L)-6, tumeor necrosis factor alpha (TNFa, and 1L-19, as well as cell surface
molecudes involved in antigen-presenting cell interactions with T cells, mchuding cluster
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of differentiation (CD¥) 40 and CD86. TLR7 and TLRE are activated by self-RNA as part
of the disease pathophysiology of tupes, mchuding systemic fupus erythematosus (SLE},
cutaneous lupus ervthematosus (CLE), and fupus vephrttis (LN}, This drives multiple
responses across cell types forming a cyvele of disease with ncreasing autoantibody
production and immune complex formation that acts as a feed-forward loop to accelerate
disease progression. Evidence for the role of TLR7 in immune dysregolation in lupus-
ke disease comes from both mouse models and buman translational data. TLR7-
deficient mice are highly resistant to disease in mouse lupus models, providing genetic
validation for the potential role of TLR7. Data from evaluation of human samples
suggest further connections with human disease; the X-linked TLR7 gene has been found
to escape X-chromosome mactivation in a large portion of pDC and B-cells in women,
leading to increased TLR7 expression and increased responsiveness in B-cells that hkely
coniributes to the higher risk of SLE in women. TLR7 acts on pbC and B-cells n an
IFN-independent manner to induce high levels of resistance to glucocorticoids by
activating nuclear factor «B (NF-xB) pathways, blocking glacocorticoid-indaced
apoptosis. This mduction of glucocorticoid resistance is believed 1o contribute to the
requirement in SLE for mach higher glucocorticoid doses than needed in many other
autotmmune discases and provides a rationale for mechanism-based synergy between
TLR7 mhibttors and glucocorticoids. There is a difference m the function of TLRE 1n the
maouse relative to the human, so TLRE-deficient mice cannot be used to elucidate the role
of TLRR in human disease. By contrast, transgenic mice expressing human TLRS
develop autounuume disease, including inflasvuation of the salivary glands and joints.
The induction of proinflammatory cytokines and increase 1n expression of molecules
imvolved in antigen presentation observed with TLRE activation in human cells are
expected to contribute to human discase. TLR7/8 inhibitors are, therefore, anticipated to
bave the potential for steroid-sparing effects in the treatment of patients with lupus and
other related antoimmune diseases.

Lupus is a chronic inflammatory antoimmune disease, resulting from a loss of
self-tolerance by the immune system and the concomitant production of autoantibodics.
The autoantibodies and inunune-complexes deposits formed with these autoantibodies
can adversely affect healthy tissae in various organs, causing damage o tissue or one or
more organs (Maidhof, Pharmacy and Therapeutics 37(4) 240-249 (2012).

~
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Systemic hupus crvthematosus (SLE) is the most prevalent form of lupus and is
typically a systemic discase affecting more than one organ, including skin, kidneys, hings,
heart, muscles, and nervous sysienm (Fanouriakas et al, Anw Rheum Dis 2021,80:14-25},

Cutaneous lupus erythematosus (CLE) s a skin disorder which can occur as
isolated skin manifestation or with systemic tupus ervthematosus (Okon LG, Werth VP
Best Pract Res Clin Rheumatol. 2013;27:391-404; Coben MR, Crosby D J Rheumatol.
1994,21:1665-1669).

CLE mecludes three categories of LE-specific skin diseases: acute cutaneous fupus
erythematosus {ACLE), subacute cutaneous tupus eryvthematosas (SCLE), and chronic
cutancous lupus ervthematosus (CCLE). CCLE encompasses discoid lupus
ervthematosus (DLE), lupus ervthematosus tumidus, lupus profundus (also known as
hupus pannicolitis), chilblain lupus erythematosus, and hchenoid cutaneous hupus
ervthematosus-lichen planus overlap svindrome. The most common type of CCLE is
discotd tupus erythematosus (DLE) accounting for 73% to 85% of CCLE. There are
several benefits to studving a cutancous lupus population for this purpose. During the
course of SLE, the key characteristic that voites the LE-specific skin diseases s
histopathology. The lesions are apparent on routine physical exam and amenable to
pathological cvaluation, t.¢., biopsy.

The chinical spectrum of CLE is broad, ranging from isolated discoid plaguaes to
widespread skin lesions. Common shared histopathologic features include a vacuolar
mterface dermatitis (liquefactive degeneration of the basal laver of the epidenmis);
hvperkeratosis; epidermal atrophy; a superficial, perivascular, and penfollicular
mononuclear cell inflammatory mfiltrate; thickeming of the basement membrane; and
pigment incontinence. Histologically, skin lesions present as interface dermatitis
(inflaowmation of the skin in the dermal-epidernmal junction mediated by anticpidermal
responses) is orchestrated by both innate and adaptive immune pathwavs that are strongly
activated in the formation of skin lesions.

ACLE may present in a localized or gencralized form and s frequently (~905)
associated with active SLE. Malar rashes have been reported to be present in up to 52%
of SLE patients at the time of diagnosis, with chintcal activity of the rash paralieling that
of the systemic disease.

SCLE lesions typically occur on visible sun-exposed areas of the body, including
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the upper thorax, upper back, and the extensor surfaces of the amms and forearms, and the
lestons are highly light sensitive. There are two morphologic variants of SCLE, annolar
and papulosquamous. The annular tvpe is characterized by scaly annular eryvtheraatous
plagues, which tend to coalesce and produce a polveyelic array. The papulosquamous
variant can resemble cczema or psoriasis, as well as pityriasis in some instances. An
estimated 50% of SCLE patients meet criteria for SLE.

DLE is the most common form of CCLE, which can be cither localized or
generalized. The locahized form, charactenized by the hmited cutaneous involvement of
the head and scalp, usually

New methods of treating lupus are desired.

Disclosed herein is a method of treating a disease, comprising administering to a
human patient in need thereof, a dose of 30 mg datly of 2-{4-(2-(7 8-dimethyl-

{1.2 ditriazolol 1, 5-alpyridimn-6-yi}-3-isopropyi-1 H-indol-3-ylpiperidin-1-yDacctanude or

a pharmaceutically acceptable salt thereof, wherein said disease is lupus,

SUMMARY OF THE INVENTION
The present invention provides a method of treating a disease, comprising
administering to a buman patient in need thercof, a dose of 30 mg daily of 2-(4-(2-(7 8-
dimethyl-{1,2 4Jtriazolof 1,5-a]pyridin-6-yH-3-isopropyl- 1H-mdol-S-vipiperidin- 1 -y1}
acetamide or a pharmaceutically acceptable salt thereof, wherein said disease is lupus.
These and other features of the invention will be set forth in expanded form as the

disclosure continues.

BRIEF DESCRIPTION OF THE DRAWINGS

The mvention is llustrated by reference to the accompanying drawings described
below.

FIG. 1 shows the study design schematic of the double-blind, placebo-controlied
chinical trial to assess the effoct of afimetoran treatroent (30 mg QD) tn patients with
active cutancous lupus, either as cutaneous hupus eryvthematosus or a manifestation of
systemic hupas erythematosus, when added to background disease therapy.

FIG. 2 shows the adjusted mean change in the CLASI-A score from bascline for
(i) patients dosed with 30 mg QD afroctoran and (31) for paticnts dosed with placebo for
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16 weeks and for the 4 week follow-up pertod (weeks 16-20). The syrabols were shightly
shifted horizontally to prevent possible overlapping of the error bars.

FIG. 3 shows the mean change in the CLASI-A score from baseline for patients
having baseline CLASE-A scores of 10-20 (i) dosed with 30 mg QD afimetoran and (i1)
dosed with placebo for 16 weeks and for the 4 week follow-up period (weeks 16-20}.
The symbols were slightly shifted horizontally to prevent possible overlapping of the
error bars.

FIG. 4 shows the Cutaneous Lupus Ervthematosus Disease Area and Severity

Index {CLASI) form.

DEFINITIONS

In order that the present description may be more readily understood, certain
terms are first defined. Additional definitions are set forth throughout the detailed
description.

Unless otherwise defined, scientific and technical terms used m connection with
the present invention shall have the meanings that are commonly understood by those of
ordinary skill in the art. Further, unless otherwise required by context, singular terms
shall include pluralitics and plural ters shall include the singular.

The compound, 2-(4-(2-(7 8-dimethyl-{ 1,2 4}nazolof 1, S-alpyndin-6-y1}3-3-
isopropyi-1H-ndol-5-yDpiperidin-1-vijacetamide, has the structure:

HoN

The discovery and svithesis of the compound of Formula (1) is described in WO
2018/005586 Al. The compound, 2-(4-(2-(7 8-dimethyi-{ 1,2 4}triazolol 1, 5-ajpyvudin-6-
v1}-3-isopropyl-1H-ndol-3-ypiperidin-1-vljacetamide, has the generic name
“aftmetoran” and is also referred to as “BMS-9862367. As used herein, the terms
“afimetoran” and “BMS-986256” and the compound name, 2-(4-(2-(7.8-dimethyl-
[ 1.2, 4}tmazolol 1, 5-alpyvadin-6-y1}-3-isopropyi- | H-indol-S-yhpipendin- L-ylacetamide,
are interchangeable.

As used herein, the dose of 30 mg of 2-(4-(2~(7 8-dimethyl-{ 1,2 4}iriazolof 1,5-a]

5



WO 2025/075944 PCT/US2024/049377

pyridin-6o-yH-3-1sopropyl- iH-indol-3-vUpipendin- 1-yDacetanude or a pharmaceutically
acceptable salt thereof refers to 30 mg of 2-(4-(2-(7,8-dimethyi-{1,2 4}trnazolof 1,5-a]
pyndin-6-yh-3-isopropyl-1H-mdol-5-vipipendin- 1 -yHacetamide provided as a non-

hydrate, non-solvate, free base. The corresponding dose of a pharmaceutically acceptable

A

salt of 2-(4-(2-(7 8-dimethyl-| 1,2 4 [tnazolo| 1, S-alpyridin-6-y1)-3-isopropyi-1H-indol-3-

yhpiperidin-1-vh) acetamide is the amownt required to provide the equivalent of 30 mg of

2-{4~(2-(7 B-duncthyi-[ 1,2 4 tnazolof 1,5 -alpyndin-6-y1)-3~isopropyi- tH-indol-5-v1)
piperidin-{-y1} acetanmude as a non-hydrate, non-solvate, free base. Likewise for a hvdrate
or solvate of the 2-(4-(2~(7 8-dimethyi-{ 1,2 djtriazclof 1. 5-alpyridin-6-y1}-3-1sopropyl- 1H-

10 mdol-5-vl) piperidin-1-vlhacetanude, or a hvdrate or solvate of the pharmaceutically
acceptable salt thereof, the corresponding dose s the amount required to provide the
equivalent of 30 mg of 2-(4-(2-(7 8-dimethyvl-{1,2 4tnazolof 1, 5-alpyndm-6-y1}3-3-
isopropyi-1H-indol-53-v1) piperidin-1-vl)acetamide as a non-hydrate. non-solvate, free
base.

15 The terms “treat,” “treating,” and “treatment,” as used herem, refer to any tvpe of
mtervention or process performed on, or administering an active agent to, the patient with
the obiective of reversing, alleviating, ameliorating, inhibiting, or slowing down or
preventing the progression, development, severity or recurrence of a symptom,
complication, condition or biochemical indicia associated with a disease. Treatment

20 mehudes therapeutic treatment and prophvlactic or preventative measures, wherein the
object is prevent or lessen the targeted condition or disorder.

The terms “administering” and “administration” refers to the physical introduction
of a composition comprising a therapeutic agent to a patient, using any of the various
methods and delivery systems known to those skilled in the art. Routes of administration

25 for the TLR7 mhubttor include enteral, topical, and mucosal adounistration such as oral,

topical, sublingual, and intravenous adnunistration, and parenteral adnministration such as

mtravenous. intramuscular, and subcutaneous injection.

The tenm “patient” refers to a human subject who receives therapeutic treatment.

30 DETAILED DESCRIPTION
The features and advantages of the invention may be more readily understood by
those of ordinary skill in the art upon reading the following detatled description. fisto
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be appreciated that certain features of the invention that are, for clarity reasons, described
above and below in the context of separate embodiments, may also be combined to form a
single embodment. Conversely, various features of the invention that are, for brevity
reasons, described in the context of a single embodiment, may also be combined so asto
form sub-combinations thereof. Embodiments identified herein as excrplary or preferred
are intended to be illustrative and not liniting.

The first aspect of the invention provides a metbod of treating a disease,
comprising administering to a human patient in need thereof, a dose of 30 mg daily of 2-
(4-02-(7 8-dimethyi-[1,2 4itriazolo{1,5-alpyridin-6-y1}-3-isopropyl-1H-indol-3-v1}
piperidin-1-vl) acetamide or a pharmaceutically acceptable salt thereof, wherein said
disease is lupus.

One embodiment provides a method of treating a disease, comprising
administering to a human patient in need thereof, a dose of 30 mg daily of 2-(4-(2-(7 8-
dimethyl-{1,2 4}nazolo] 1. 5-alpyndin-6-v}-3-isopropyl- IH-indol-5-viipiperidin-1 -
viacctamide or a pharmmaceutically acceptable salt thereof, wherein said disease is
cutaneous lupas ervthematosus.

One embodiment provides a method of treating a disease, comprising
administering to a buman patient in need thercof, a dose of 30 mg daily of 2-(4-(2-(7 8-
dimethyl-{1,2 4Jtriazciof 1,5-a]pyvridin-6-yi}-3-isopropyl- 1H-indol-S-viipiperidin-1~
vlacetamide or a pharmaceutically acceptable salt thereof, wherein said disease is
systernic lupus ervihematosus.

One embodiment provides a method of treating a disease, comprising
administering to a human patient in need thereof, a dose of 30 mg daily of 2-{4-(2-(7,8~
dimethvi-{1,2 4jtriazolof 1,5-alpyndin-6-y1}-3-isopropyl- IH-ndol-5-yDpiperidin-1 -
vhacetamide or a phammaceutically acceptable salt thereof, wherein said disease is acute
cutaneous lupus.

One embodiment provides a method of treating a disease, comprising
admuustering to a human paticnt in need thereof, a dose of 30 mg daily of 2-(4-(2-(7 8-
dimethyi-{1,2,4ltnazolof 1. 3-alpyndin-6-y1)-3-isopropvl- tH-ndol-3~-ypiperidin-1-
yhacetamide or a pharmnaceuntically acceptable salt thereof, wherein said disease is
subacute cutancous lupus ervthematosus.

One embodiment provides a method of treating a disease, comprising
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administering to a human patient in need thereof, a dose of 30 mg daily of 2-(4-(2-(7 .5~
dimethyvi-{1,2 4jtnazolof 1,5-alpyndin-6-y1}-3-isopropyi- I1H-ndol-5-ypiperidin-1 -
vhacetanmde or a phammaceutically acceptable salt thereof, wherein said disease is

chronic cutancous hupus ervthematosus.

A

One embodiment provides a method of treating a disease, comprising
administering to a human patient in need thereof, a dose of 30 mg daily of 2-(4-(2-{7 8-
dunethyl~{1,2 4nazolo] 1, 5-alpyndin-6-vh-3~isopropyl- IH-indol-5~vipiperidin-1-
vlacetamide or a pharmaceutically acceptable salt thereof, wherein said disease is discord
fupus erythematosus.

10 One embodiment provides a method of treating a disease, comprising
administering to a human patient in need thereof, a dose of 30 mg daily of 2-(4-(2-{7 8-
dimethyl-{1,2 4jtriazclof 1,5-a]pyvridin-6-v1}-3-isopropyl- 1H-indol-S-viipipenidin-1-
vljacetamide or a pharmaceutically acceptable salt thereof, wherein said dose is orally
adminstered.

15 One embodiment provides a method of treating a discase, comprising
administering to a human patient in need thereof, a dose of 30 mg daily of 2-{4-(2-(7,5-
dimethvi-{1,2 4ltriazolof 1,5-alpyndin-6-yl}-3-isopropyl-1H-mndol-5-vpiperidin- -
vhacetamide or a phammaceutically acceptable salt thereof, wherein said dose s
administered once daily.

20 One embodiment provides a method of treating a disease, comprising
adrowistering to a human patient in need thereof, a dose of 30 mg daily of 2-(4-(2-(7 8-
dimethyl-{1.2 4}inazolol 1,5-alpyndin-6-v1-3-isopropyl- IH-indol-5~yDpiperidin-1-
yvhacetamide or a phammaceuatically acceptable salt thereof, wherein said dose is
aduunistered as 15 mg twice daily.

25 The 30 mg dose of the 2-{4-(2~(7 8-dimethyi-[1,2.4}tnazolo[1,5-ajpyridin-6-y1}-3-
isopropyl-1H-indol-3-yDpiperidin-T-vhacetamide can be administered as a single daily
dose {q.d.}, divided and adnunistered as a 15 mg dose twice daily (b.i.d.}, or divided and
admustered as a three 10 mg doses three times a day.

One embodiment provides a method of treating a discase, comprising

30 administering to a human patient in need thereof, a dose of 30 mg daily of 2-{4-(2-(7,8-

dimethvi-{1.2 4jtriazolof 1,5-alpyndin-6-y1}-3-isopropyl- IH-1adol-5-vDpiperidin- 1 -

vhacctamide or a phammaceutically acceptable salt thereof, in combination with one or
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more second agents. Examples of suitable second agents include corticosteroids,
antimalarials such as hvdroxychloroquine, and immuanosuppressants sach as azathiopring,
mycopbhenolate mofenl, mycophenclic acid, or methotrexate.

Admunistration "in combination with” one or more further therapeutic agents
mchudes simultanecus {concurrent} and consceuntive (sequential) admmistration in any
order. For example, the 30 mg dosage of 2-(4-€2-(7 8-dimethyi-f 1.2 4{triazolo{1,5-
alpyndin-6-yh-3~isopropyl-1H-mdeol-3-vDpipendin-1-yhacetamide or a pharmaceutically
acceptable salt thereof and the second agent can be administered in either order
{consccutive); or together with the 30 mg dosage of 2-(4-(2-(7 &-dimethyl-
f1.2 4{triazolof 1. 5-ajpyridin-6-y1}-3-1sopropyl-1 H-indol-5-yhpiperidin-1-ylacetamide or
a pharmaccutically acceptable salt thereof.

One embodiment provides 2-{4-(2-(7, 8-dimethyl-{1,2 4itriazolo{l,5-ajpvridin-6-
v1}-3-isopropyi-1H-1ndol-3-yDpiperidin-1-vi}acctamide or a pharmaceutically acceptable
salt thereof, for use in the treatment of lupus, wherein said 2-(4-(2-(7 8-dimethyl-

[ 1,2 4lmazolo[ 1, 5-ajpvridin~6-y1}-3~isopropyi-1 H-indol-5-ypiperidin- 1-vljacetamide or
a phamaceutically acceptable salt thereof is administered on a dosage regimen of 30 mg
daily.

One embodiment provides 2~-(4-(2-(7 8-dmmethyl-{ 1,2, 4ltrazoloi 1, 5-alpyvadin-6-
y1}-3-isopropyl-1H-indol-3-yDpiperidin-1-v}acetamide or a pharmaceutically acceptable
salt thereof, for use in the treatment of cutancous lupus erythematosus, wherein said 2-(4-
(27 8~-dimethyi-[ 1,2 4firiazolof 1, 5~-alpyridin-6-vi}-3~isopropyi- | H-indol-S-vlipiperidin-
1-y1} acetamide or a pharmaceutically acceptable salt thereof is administered on a dosage
regimen of 30 mg daily.

One embodiment provides 2-(4-{2-(7.8-dimethyi-{ 1.2 4itrazoloi], 5-ajpyrdin-6-
v1}-3~isopropyl-1H-indol-5-yipiperidin-1-yljacetamide or a pharmaceutically acceptable
salt thereof, for use in the treatment of systemic lupus erythematosus, wherein said 2-(4-
{2-(7 8-dimethyl-{ 1.2 4liriazolo} 1,5-ajpyridin-6-vi}-3-isopropyi- 1 H-indol-3-vlpiperidin-
1-v1} acetamide or a phannaceutically acceptable salt thereof 1s admiunustered on a dosage
regimen of 30 mg daily.

One embodiment provides 2-(4-(2-(7 8-dimethyl-{1,2 4itriazoloil,S-alpyndin-6-
yhi-3-1sopropyi-1H-indol-5-ylipiperidin-1-vljacetamide or a pharmaceutically acceptable
salt thereof, for use in the treatment of acute cutancous lupus, wherein said 2-(4-(2-(7,8-

9
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dimethyvl-{1,2 4}tnazolof 1,5-alpyndin-6-v1-3-1sopropyl- tH-indol-5-vDpiperidin-T-v1)
acetamide or a pharmaceutically acceptable salt thereof 1s administered on a dosage
regimaen of 30 mg daily.

One embodiment provides 2-{(4-2-(7, 8-dimethyl-{ 1.2 4itriazolo{ ], 5-alpyvudin-6-
y1}-3-isopropyl-1H-indol-5-y Dpiperidin-T-vl}acetamide or a pharmaceutically acceptable
salt thereof, for use in the treatment of subacute cotancous lupus erythematosus, wherein
said 2~(4-(2~(7 8~-dimethyl-[1.2 4jtdazolo] 1, 5-ajpyadm-6-yi)-3-isopropyi- i H-indol-5-
vipiperidin-1-vhacetamide or a pharmaceutically acceptable salt thereof 1s adnunistered
on a dosage regimen of 30 mg daily.

One embodiment provides 2-(4-2-(7,8-dimethyl-{ 1.2 4}iriazoloi |, 5-ajpvridin-6-
vi}-3-isopropyl- lH-indol-5-y Dpipenidin-1-vlJacetamide or a pharmaceutically acceptable
salf thereof, for use in the treatment of chronic cutanecus lupus ervthematosus, wherein
said 2~(4-(2-(7 8-dimethyl-[1.2 4itdazolo]1, S-ajpyadn-6-yi}-3-isopropyvi- i H-indol-3-
vhpipenidin-I~yhacetamide or a pharmaceutically acceptable salt thereof is admunistered
on a dosage regimen of 30 mg daily.

One embodiment provides 2-(4-2-(7 8-dimethyl-{1,2 4itriazoloi 1, 5-alpyndin-6-
yvhi-3-isopropyi-1H-indol-5-ylipiperidin-1-vljacetamide or a pharmaceutically acceptable
salt thereof, for use in the treatment of discord lupus ervthematosus, wherein said 2-(4-(2-
(7,8-dimethyi-[1,2 dfirtazolof 1, 5-a]pyridin-6-y1}-3-isopropyl- 1H-indol-3-v1}piperidin- 1 -
v1} acetamide or a pharmaceutically acceptable salt thereof is administered on a dosage
regimen of 30 mg daily.

The Cutancous Lupus Hrythematosus Disease Area and Severity Index (mCLASI)
allows the clinictan to evaluate and score the overall severity of the disease state of the
CLE paticnts. The CLASE-A score represents “CLE activity,” t.e., the overall severity of
CLE dermmatclogic involvement as observed during patient exanunation at a clinic visit.
The CLASE-D score represents “CLE damage,” 1.e., the overall extent of scanng,
pigmentary change. and alopecia, observed by the clinician.

The modificd Cutancous Lupus Erythematosus Discase Area and Severity Index
{mCLAST was used in this study and is based on the activity portions of CLAST that
describe skin erythema, scale/hypertrophy and inflammation of the scalp. Damage, oral
wlcers, and alopecia withowt scalp mflammation were excluded from the m{ULASE
analysis.
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FIG. 4 shows the Cutaneous Lopus Ervthematosus Disease Area and Severtty
Index {CLASH) form.
Sources:

Albrecht J, Taylor L, Berhin JA, et al. The CLASI (Cutaneous Lupus

A

Ervthematosus Discase Area and Severity Index}: An outcome instrument for cutancous
hupus erythematosus, J fnvest Dermarol 2005.125:889 -94. Highlighted arca indicates
assessment by modified CLASI (imCLASI) critena.

Bonilla-Martinez Z1, Albrecht J, Troxel, AB, et al. The Cutaneous Lupus
Erythematosus Discase Area and Severity Index - A responstve imstrument to measure
16 activity and damage i patients with cutancous lupus ervthematosus. Arch Dermatal

2008:144(2):173-50.
Use of the modified CLASTE assessment:
Merril JT, Funie R, Werth VP, et al. Anifrolumab effects on rash and arthritis:
unpact of the type I uderferon gene signature n the phase IIb MUSE study # patients
15 with svstemic lupus ervthematosus. Lupus Science & Medicine 2018;5:¢000284,

doi: 10,1136/ hupus-2018-000284

EXAMPLE
A Study to Asscss the Safety and Drug Levels of Afimetoran in Participants with Active
20 Cutaneous Lupus Erythematosus (NCT044933541)

A randomized, double-blind, placebo-controlied safety trial to assess the effect of
afimetoran treatment in participants with active cutancous lupus ervthematosus, either as
cutaneous lupus ervthematosus (CLE) or a manifestation of systemic fapus erythematosus
(SLE)., when added to background disease therapy. The study assessed a population of

25 participants with tupus who have active cutaneous discase either as CLE or SLE with skin
mvolvement to meet this goal.

The modified Cutanecous Lupus Ervthematosus Discase Area and Seventy Index-
Activity (mCLASI-A) was employed to measure the discase states of the patients at
baseline and at 4 weeks intervals for atotal period of 20 weeks.

30 A high m{CLASI-A score indicates more severe disease. A low mCLASI-A score

indicates less severe disease.
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Study Design
FIG.1 shows the study design schematie of the double-blind, placebo-controlled
chinical trial to assess the etfect of afimetoran treatment in paticuts with active cutancous

hupus, either as cutaneous fupus ervthematosus or a manifestation of systemic lupus

A

ervthematosus, when added to background disease therapy.
Male and fomale patients, ages 18 to 65, inclusive, with a diagnosis of CLE or
SLE with cutancous involvement, modified Cutancous Lupus Ervthematosus Discase
Area and Severnty Index-Activity (mCLASI-A) score > 6, and at least 1 skin lesion
amenable to biopsy.
10 Inclusion Critenia;
ay Must have one of following diagnoses: 1) Meet European League Against
Rheumatoid (EULARY American College of Rheumatology 2019 Classification
Criteria for systemic lupus erythematosus (SLE) OR 1) Biopsy-proven acute
cutancous lupus ervthematosus (ACLE), subacuie cutancous lupus erythematosus
15 {(SCLE}, or discoid lupus erythematosus (DLE): Participants without a concurrent
SLE diagnosis are eligible by Active cutaneous tupus disease, defined as a modified
Cutancous Lupus Hrythematosus Discase Arca and Severity Index- Activity
{mCLASI-A) score > 6 ¢) Active cutancous fupus skin lesion{s) amenable to biopsy.
Women of childbearing potential (WOCBP) and men must agree to follow instructions
20 for method(s) of contraception, if applicable.
Exclusion Critenia;
Active severe or unstable neuropsyvchiatric SLE
Active, severe Lupus Nephritis (LN}
Any British Isles Lupus Assessment Group (BILAG) A or B, unless within the
25 constitutional, musculoskeletal and/or mucocutaneous domains.
Other protocol-defined mchision/exclusion eriieria apply.
The EULAR/ACR 2019 Classification Criteria for SLE will be administered to all
participants at baseline to understand 1f a skin biopsy 15 needed for study qualification,
e, if a participant does not meet critenia for SLE, CLE must be proven by biopsy: and to
36 ensare the correct diagnosis {CLE vs. SLE with active cutaneous discase) at entry, so that
the clinical characteristics of the selected population can be described and the study
resulis may be interpreted and generalized appropriately.
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Approximately 24 participants will be randomized. Sentinel dosing will be used
for the first 2 participants. Review of the blinded safety data for the sentinel subset will
be conducted aficr the 2 participants have received at feast 21 days of dosing. While
dosing continucs for the sentine] participants, there will be no further enroliment until the
review is completed and the safety is deemed acceptable.

Overall study participation, including screening for eligibility, will be
approximately 24 weeks divided into 3 periods:

- Sereening peniod: up to 4 weeks, following mformed consent, during which
participants will undergo all screening procedures; 1if all screening procedures cannot
be completed within 4 weeks, the screening period may be extended in consultation
with and approval by the Medical Monitor.

- Treatment period: 16 weeks (from dosing through Week 16), during which
participants will recetve either oral afimetoran 30 mg or placebo once daily (QD).

— Follow-up period: 4 weeks (Week 17 through Week 20}, during which no study
treativent is provided.

The study design schematic is shown in Figure 1.

Objectives and Endpomnts:

Objective Endpoiot

Primary

& To assess the safety and tolerability of
BMS-986256 in study participants
with CLE receiving standard of care
treatment

e Adverse cvents {AEs and SAEs)

e Laboratory test abnormalities

e Clinically significant changes in
physical examination findings, vital
signs, and ECG

Secondary

¢ To determine the PK of BMS-986256
and its metabolite, BMT-271199, m
participants with CLE

# Cmax, Tmax, Ctrough, and
AUC(TAU) of BMS-986256 and
metabolite BMT-271199

Tertiary/Exploratory

# To assess the effects of BMS-986256
on discase and target pathways

& To assess the effects of BMS-986236
through ox vivo TE assays in

participants with CLE

e Changes in levels of biomarkers
(RNA, proteins, ete.) associated with
fupus or the TLR7/8 pathway

e Change in 1L-6 levels using Tro-
Culture assavs

(V8]
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s To assess the effect of BMS-086256 s Change in within-participant CLASI-
on active cutancous lupus Activity score from basching

(4

10

30

AE = adverse event; AUC(TAU) = area under the concentration-time curve over the
dosing interval; CLASE = Cutancous Lupus Ervthematosus Discase Area and Severity
Index; CLE = Cutancous Lupus Ervthematosus; Cmax = maximum observed plasma
concentration; Ctrough = trough observed plasma concentration; ECG =
electrocardiogram; PK = pharmacokinetic; SAE = serious adverse event; TE = target

engagement; TLR = Toll-like receptor: Tmax = time to maxionun concontration

After successtfully completing screening, ehgible participants will be admitted to
the chimcal research unit {CRU) one day prior to study treatment administration {Day -1),
at which time they will be randomized to receive afimetoran 30 mg or placebo QD
Randomization will be performed in blinded fashion on Day -1 or Day 1, and the ratio of
BMS-986256 to placebo will be 2.1, Participants will be discharged on Dayv 2 after the
24 hour PK sample collection and all scheduled assessments are completed.

Following discharge on Day 2, participants will be ambulatory until they are
admitted to the CRU on Day 112 for follow-up evaluation of PK of afimetoran. They
will be discharged on Day 114 after all study assessments, including PK sample
collection, are complete.

Safety, ncluding all adverse events, changes in physical examination (PE)
findings, laboratory test resulis, and electrocardiograms, will be assessed from dosing
through Week 20.

Fvaluation of PK. biomarkers, and effects on cutancous discase will be assessed at
various timepomnts throughout the stady by PE, blood and skin sampling, clinical
laboratory testing, and biomarker measarements.

While admitted to the CRU, the daily study drug doses (afimetoran) will be
administered i the morning under observation. While the participants arc on furlough
from the CRU, they will record drug administration and use of any steroid medications
{type and total daily dose} in a diary that will be provided to cach participant.
Participants will bring the diary with them when returning to the CRU, and the
Tnvestigator or designee will record the dosing information in the Case Report Form.

The study dosage is 30 mg QD administered orally as a 30 mg capsule.
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Thirtcen patients were enrolled v the tnial and randomized to two groups: 8

patients receiving afimetoran 30 mg once daily and § patients receiving placebo once

daily.

Bascline Demographucs Sunusary:

Demographics

Placebo
()

Afimetoran
30 mg
(n:::: S}

Total
{n= 13}

Age, vears, raean, (SD)

51.2(12.4)

46.0(11.1)

480 (11.4)

Age Categorization 18-64 5 (100.0) 8 (100.0) 13 (1000}
Female, n (%) 4 (80.0) 7{87.5) 11 (34.6)
Male, n (%) P00 1(12.5) 2 {15.4)
Body Mass Index (Kg/m?), (§8D) 253 (4.5 26548} 26.1 (4.4)
Weight, kg, mean, (8D} 743 (14.3) 76.9 (16.6} 75.9(15.2)
Race
White, n (96} 5 (100.0) & (100.0) 13 (100.0)

Smoking Status (Tobacco}

Former

1(20.0)

1(12.5}

2(15.4)

Current

2 (40.0)

6 (75.0)

5 (61.5)

in this trial, there were no demographic differences between the active and

placebo arm except for smoking status, whereby a larger number of patients on active

therapy were current tobacco users.

Placebo | Afimetoran
Total n=13
n=3 n=8
Time from first diagnosis of CLE/SLE to o o o
randomization in years, mean, (SD) B.1(4.6) ERACK) 104 (7.4)
Median G 10.6 g1
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Placcbo | Afimetoran |
s s Total v=13
Min, Max 22,144 | 17,262 17,262
Primary Diagnosis n%
CLE 2 {40.0) 5(62.5) 7(33.%)
SLE Per EULAR/ACR 2019 classification
criteria®
Fover (96} 0 1(12.5) 1H{IhH
Leukopenia (%) 1{(20.0) 0 177
Thrombocytopenia (%) 1(20.0) 0 1{71.7)
Autoroune Hemolysis (%) 1 20.0) 0 177
Seizure (%) 1 {20.0) 0 10T
Non-scarring Alopecia (%) 2 (40.0) 3 (37.5) 5{38.53
(ral Ulcers (%) 2 {40.0} O 2(15.4)
Subacute or Discoid Lupus (96) 5(100.0) 6 (75.0) 11 (84.6)
Acute Cutancous Lupus (%) 2 {40.0) 3 {62.5} 7{33.8)
Pleural or Pericardial Effusion (%) 3(60.0) 0 3¢23.1)
Jomt Involvement (%6} 4 (80.0) 2 (25.0} 6 {462}
Proteinuda >0.5gm/24 hour (%) 1{20.0) O 10T
Renal Biopsy class Hi or IV lupus nephritis
%) 1(20.0) 0 117
Low C3 or Low C4 (%) 2 (40.0) 1(i2.5) 3250
Low €3 and Low 4 (%} 1{20.03 0 10N
Anti-DSDNA Antibody or Anti-Smith _
Antibody (%) ) 4 (80.0) 3 (37.5) 7{53.8)
Anti-Cardiolipin Auntibodies, Anti-2gp]
Antibodies or Lupus Anticoagulant (30) 0 0 0

16
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Placecbo | Afimetoran
s s Total v=13

mCLASI-A score mean

Mean {SD) 1100330y 14973 1341

Median 90 13.5 12.0

Min, Max 9,16 6,25 6,25
CLASI-A Score

Mean (D) 116027 15072 | 137(.0)

Median 11.0 13.5 12.0

Min. Max 9. 16 6,25 6,25
CLASI-A Score Category |

<10 (%) 1(20.0) | 2(25.0) | 3Q3.h

>=10 (%) 4{80.0) 6{75.0} 10(76.9)
CLASI-A score Category 2

0-9 Mild (% L 200} 2 (25.0) 3(23.9)

10-20 Moderate (%) 4 {80.0) 4 (50.0) 8 (61.%)

21-70 Severe (%o) ] 2 {250} 2¢15.4)
CLASIE-D Score

Mean (SD) 56(16) | 7.6(33) 6.8{7.0}

Median 6.0 20 50

Min, Max 4.8 0, 25 (.25
Positive Antoantibodies

ANA (1:>=80) (%} 51000y | (1000 | 13(100.0)

Anti-Smuth (=7} (%} 120.0) 0 107

Anti-DSDNA =15} (%) 3(60.0) | 3(37.5%) 6 (46.2)

17
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Placcbo | Afimetoran |
Total n=13
=S n=8
Anti-Ro (854} (>=7} (% 1200} | 4{50.0} 5(38.5)

Concorttant Medications:

Two patients in the afimetoran arm were on systemic antimalarials on day 1.

None were taking oral corticosteroids m the afimetoran arm,

(60%;) were on oral corticosteroids on day 1.

Patient Disposition

5 In the placebo ar, 4 patients (80%;) were on systemic antimaladials and 3 patients

Twelve patients completed the 16 weeks of treatment. One patient discontinued

16 from the aftmetoran arm after 6 weeks of treatment due to symptomatic COVID-19,

FIG. 2 shows the adjusted mean change in the CLASI-A score from baseline for

{1} patients dosed with 30 mg QD afimetoran and (i1} for patients dosed with placebo for

16 weeks, with continued evaluation for a 4 week follow-up period.

Afimetoran 30 mg QD

Placebo

Mean Change in

CLASI-A Scores

Mean Change m

CLASI-A Scores

Dhifference in
adjusted mean

change from

Week il ) i I3} ) , o
from Baschne from Baseline baseline between
{SD) {8D) afimetoran vs.
placebo (S§D)
0 (bascline-start) {8 | O 3 0 0
4 8 1-58(1L1) 5 2204 35(18)
8 7 1 -72(1.4) 5 2617 4623
12 7 -74(13) 3 2815 -4.6 (2.0}
16 {end of
7 1-76(1.2) 5 12 (14 6.4 (1.8)
treatment)
20 (4 week 3 1-66(15) 3 1407 5123
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16

15

follow-up

period)

n = number of patients

FIG. 3 shows the mean change in the CLASI-A score from baseline for (i} patients
having bascline CLASI-A scores of 10-20 dosed with 3¢ mg QD afimetoran and (1)
patients dosed with placebo for 16 wecks, with continued evaluation for a 4 week follow-
gp period.

As shown in FIG 2 and FIG 2, patients treated with 30 mg QD of afimetoran,
showed larger deceases n their m-CLASIE-A scores compared to patients receiving the
placebo, indicating treatment with 30 mg QD of afimetoran decreased the severity of CLE
i this trial. Additionally, the benefit was maintaimed for the 4 week period after the last
dose was administered (weeks 16-203.

A clinical benefit was obscrved for patients treated with 30 mg QD afimetoran in

thas trial.
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CLAIMS

‘What 1s claimed s

A

1. A compound or a pharmmaceutially-acceptable salt thereof, for use in the treatment of
hupus in a human subject. comprising administrating a dose of 30 mg of said compound to
said human subject, whercin said compound s 2-(4~(2-(7 8-dimethyl-{ 1,2 4 jtnazolof 1.5~

alpyndin-6-yh-3-isopropyi-1H-mdol-5-vDpiperidin-1-yHacctamide.

16 2. The cormapound according to claim | wherein said lupus is cutaneous lupus

ervthematosus.

3. The compound according to claim 1 wherein said tupus is systemic fupus

ervthematosus.

4. The compound according to claim 3 wherein said lupus is acufe cutanecus hupus.

5. The compound according to clam 1 wherein said fupus is chronic cutancous lupus
ervthematosus or discord lupus erythematosus.

20
6. The compound according to claim | wherein said lupus is subacute cutaneous lupus

erythematosus.

7. The compound according to ¢laim 1 wherein said dose is orally administered.

8. The compound according to claim | wherein said dose 1s adnunistered once daily.

9. The compound according to claim 1 wherein said dose is orally administered once
daily.

30
10. The compound according to claim 1 wherein said human subject is administered a
second agent selected from corticosteroids, antimalanals, and immunosuppressants.

20
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11. The compound according to claim & wherein said second agent is an antimalarial or a

corticosteroid.



