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BACKGROUND

[001] IgA nephropathy (IgAN) is the most common primary glomerulonephritis

worldwide. Aberrant glycosylation of IgAl results in increased serum levels of galactose-

deficient IgAl (Gd-IgA1) that are recognized by glycan-specific IgA and IgG autoantibodies.

Aggregates of the immune complexes are formed in situ and/or deposited in the glomerular

mesangium. This promotes proliferation of mesangial cells, increased synthesis of

extracellular matrix proteins, cytokines, chemokines, and infiltration of immune cells into the

surrounding tissue. Accordingly, disease progression involves (1) production of Gd-IgA1; and

(2) its recognition by antiglycan autoantibodies; which (3) form immune complexes in the

kidney; and (4) activate mesangial cells. See, e.g., Penfold et al., Int. J. Nephrol. and

Renovascular Dis. 11, pp. 137-148 (2017).

[002] Unlike other progressive kidney diseases such as diabetic nephropathy, IgAN

occurs primarily in subjects in their 20s and 30s who are otherwise healthy. Patients present

with a range of symptoms, typically including micro- or macro-hematuria and increased protein

excretion in the urine. Patients may also present with hypertension as a result of sustained

renal damage. Current therapeutic approaches merely provide supportive care, including

administration of the maximum tolerable dose of an angiotensin converting enzyme inhibitor

or angiotensin-receptor blocker, or administration of immunosuppressive drugs, whose

benefits are largely outweighed by adverse reactions. Ultimately, 30-40% of patients wil

develop end-stage renal disease (ESRD) within 20-30 years of diagnosis of IgAN. In the

interim, patients experience numerous symptoms that significantly degrade their quality of life,

in addition to declining renal function. Patients with IgAN often exhibit significantly increased

expressions of endothelin 1 (ET-1) and ET-RA in the kidney. Increased expression of

endothelins positively correlates with proteinuria, one of the hallmark symptoms of IgAN.
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complex deposition in the glomerular mesangium. See, e.g., Lai, et al., Nature Reviews Disease 

Primers, 2, pp.16001, 2016.  Definitive diagnosis requires kidney biopsy and demonstration of 

mesangial IgA deposition by immunofluorescence microscopy. Recent advances in the 

understanding of the initiating events triggering IgA nephropathy have revealed that an 

aberrant mucosal immune response stimulates the production of galactose deficient IgA1 which 

is recognized as an autoantigen by circulating antiglycan autoantibodies. Immune recognition 

results in the formation of nephritogenic immune complexes that deposit in the kidney and 

activate mesangial cells. Activated mesangial cells proliferate and produce excess amounts of 

extracellular matrix components, cytokines and chemokines. See, e.g., Suzuki, et al., J. Am. 

Soc. Nephrol., Vol. 22, pp. 1795-1803 (2011).  Up to 40% of patients with biopsy-proven IgA 

nephropathy progress to end stage kidney disease at some point during long term follow up. 

The role of ET-1 or the ETA receptor in mesangial cell activation has not been previously 

reported and atrasentan has not been previously tested in IgA nephropathy. As further described 

herein, atrasentan can be administered at an efficacious dose with acceptable toxicity, and has 

the appropriate selectivity to minimize undesired side effects while still treating the underlying 

IgAN and improving subjects’ quality of life.  Some examples provide a method of inhibiting 

mesangial cell activation in a subject having IgA nephropathy, comprising administering a 

therapeutically effective amount of atrasentan, or a pharmaceutically acceptable salt thereof, to 

the subject; wherein the subject has not been previously diagnosed with one or more of diabetic 

nephropathy, HIV/AIDS, or acute kidney failure. 

[005] Some examples provide a method of inhibiting PDGF signaling (e.g., 

decreasing the activity and/or expression of one or more of PIK3R1, PDGFRA, NFKBIA, 

PIK3CG, PLA2G4A, TIAM1, PDGFB, NFKB1, and MAP3K1) in a mesangial cell in a 

subject having IgA nephropathy, comprising administering a therapeutically effective amount 

of atrasentan, or a pharmaceutically acceptable salt thereof, to the subject; wherein the 

subject has not been previously diagnosed with one or more of diabetic nephropathy, 

HIV/AIDS, or acute kidney failure. 

[006] Some examples provide a method of treating IgA nephropathy, comprising 

administering a therapeutically effective amount of atrasentan, or a pharmaceutically 

acceptable salt thereof, to a subject in need thereof; wherein the subject has not been previously 

diagnosed with one or more of diabetic nephropathy, HIV/AIDS, or acute kidney failure.  

[007] Some examples provide a method of treating IgA nephropathy, comprising 

administering a therapeutically effective amount of atrasentan, or a pharmaceutically  
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acceptable salt thereof, to a subject in need thereof; wherein the subject does not have one or 

more of diabetic nephropathy, HIV/AIDS, or acute kidney failure.   

[008] Some examples provide a method of treating IgA nephropathy, comprising 

administering a therapeutically effective amount of atrasentan, or a pharmaceutically 

acceptable salt thereof, to a subject in need thereof; wherein the subject does not suffer from 

one or more of diabetic nephropathy, HIV/AIDS, or acute kidney failure.   

[009] Some examples provide a method of treating IgA nephropathy, comprising 

administering a therapeutically effective amount of atrasentan, or a pharmaceutically 

acceptable salt thereof, to a subject in need thereof; wherein the subject has not been previously 

diagnosed with one or more of diabetic nephropathy, HIV/AIDS, prostate cancer, or acute 

kidney failure.  

[0010] Some examples provide a method of treating IgA nephropathy, comprising 

administering a therapeutically effective amount of atrasentan, or a pharmaceutically 

acceptable salt thereof, to a subject in need thereof; wherein the subject has not been previously 

diagnosed with one or more of diabetic nephropathy, HIV-related nephropathy, prostate cancer, 

or acute kidney failure.  

[0011] Some examples provide a method of treating IgA nephropathy, comprising 

administering a therapeutically effective amount of atrasentan, or a pharmaceutically 

acceptable salt thereof, to a subject in need thereof; wherein the subject has not been previously 

diagnosed with one or more of diabetic nephropathy, HIV-related nephropathy, or acute kidney 

failure.   

[0012] Some examples provide a method of treating IgA nephropathy, comprising 

administering a therapeutically effective amount of atrasentan, or a pharmaceutically 

acceptable salt thereof, to a subject in need thereof; wherein the subject is not being treated for 

one or more of diabetic nephropathy, HIV-related nephropathy, or acute kidney failure.   

[0013] Some examples provide a method of treating IgA nephropathy, comprising 

administering a therapeutically effective amount of atrasentan, or a pharmaceutically 

acceptable salt thereof, to a subject in need thereof; wherein the subject has been determined 

to have controlled serum glucose levels; and wherein the subject has not been diagnosed with 

one or more of HIV-related nephropathy or acute kidney failure.   

[0014] Some examples provide a method of decreasing renal inflammation and/or 

fibrosis in a subject having IgA nephropathy, comprising administering a therapeutically 
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effective amount of atrasentan, or a pharmaceutically acceptable salt thereof, to a subject in 

need thereof.  

[0015] Some examples provide a method of decreasing the occurrence of hematuria in 

a subject having IgA nephropathy, comprising administering a therapeutically effective amount 

of atrasentan, or a pharmaceutically acceptable salt thereof, to a subject in need thereof.   

[0016] Some examples provide a method of stabilizing eGFR in a subject having IgA 

nephropathy, comprising administering a therapeutically effective amount of atrasentan, or a 

pharmaceutically acceptable salt thereof, to a subject in need thereof.   

[0017] Some examples provide a method of decreasing the number of IgA-nephropathy 

associated disease flares in a subject having IgA nephropathy, comprising administering a 

therapeutically effective amount of atrasentan, or a pharmaceutically acceptable salt thereof, to 

a subject in need thereof.   

[0018] Some examples provide a method of delaying the onset of ESRD in a subject 

having IgA nephropathy, comprising administering a therapeutically effective amount of 

atrasentan, or a pharmaceutically acceptable salt thereof, to a subject in need thereof.   

[0019] Some examples provide a method of decreasing proteinuria in a subject having 

IgA nephropathy, comprising administering a therapeutically effective amount of atrasentan, 

or a pharmaceutically acceptable salt thereof, to a subject in need thereof. 

[0020] Some examples provide a method of decreasing fatigue in a subject having IgA 

nephropathy, comprising administering a therapeutically effective amount of atrasentan, or a 

pharmaceutically acceptable salt thereof, to a subject in need thereof; wherein the subject has 

been determined not to suffer from one or more of diabetic nephropathy, HIV-related 

nephropathy, prostate cancer, or acute kidney failure. 

[0021] Some examples provide a method of inhibiting mesangial cell activation, 

comprising contacting a mesangial cell with an effective amount of atrasentan, or a 

pharmaceutically acceptable salt thereof.   

[0022] Some examples provide a method of reducing activation of a mesangial cell in 

contact with an IgA immune complex, comprising contacting a mesangial cell with an effective 

amount of atrasentan, or a pharmaceutically acceptable salt thereof.   

[0023] Some examples provide a method of treating IgA nephropathy in a subject in 

need thereof, comprising: a) determining that the subject has elevated serum Gd-IgA1 levels; 

and b) administering a therapeutically effective amount of atrasentan, or a pharmaceutically 

acceptable salt thereof, to the subject 
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[0024] Some examples provide a method of treating IgA nephropathy in a subject in 

need thereof, comprising: a) determining that the subject has elevated levels of mesangial 

activation; and b) administering a therapeutically effective amount of atrasentan, or a 

pharmaceutically acceptable salt thereof, to the subject.   

[0025] Some examples provide a method of treating IgA nephropathy in a subject in 

need thereof, comprising: a) determining that the subject has elevated levels of IgA-immune 

complexes in the kidney; and b) administering a therapeutically effective amount of atrasentan, 

or a pharmaceutically acceptable salt thereof, to the subject. 

[0025a] In one aspect, the present disclosure provides use of a therapeutically effective 

amount of atrasentan, or a pharmaceutically acceptable salt thereof, in the manufacture of a 

medicament for improving kidney function in a subject in need thereof; wherein the subject 

has been previously diagnosed with IgA nephropathy; and wherein the diagnosis of IgA 

nephropathy comprises a kidney biopsy, detecting anti-glycan antibodies, detecting deposition 

of IgA-immune complexes in the kidney, or a combination of any of the foregoing. 

 

BRIEF DESCRIPTION OF THE FIGURES 

[0026] Figure 1A illustrates that treatment with atrasentan reduces the proliferation of 

primary human mesangial cells exposed to immune complexes derived from subjects with 

IgAN.   

[0027] Figure 1B illustrates the content of galactose-deficient (Gd)-IgA and total IgA 

following purification of immune complexes from IgAN or healthy control serum. 

[0028] Figure 2A illustrates the decrease in proliferation (after 48 hours) of primary 

human mesangial cells stimulated with endothelin 1 (ET-1) upon treatment with increasing 

concentrations of atrasentan shown in log scale, demonstrating an IC50 of about 5.1 nM.   

[0029] Figure 2B illustrates the decrease in proliferation (after 72 hours) of primary 

human mesangial cells stimulated with endothelin 1 (ET-1) upon treatment with increasing 

concentrations of atrasentan shown in log scale, demonstrating an IC50 of about 50.8 nM.   

[0030] Figure 3A illustrates the increase in IL-6 production by primary human 

mesangial cells exposed to ET-1 over 48 hours (about a 6-fold increase)and the decrease in IL-

6 levels upon treatment with increasing concentrations of atrasentan shown in log scale, 

demonstrating an IC50 of about 1 nM.   

[0031] Figure 3B illustrates the increase in IL-6 production by primary human 

mesangial cells exposed to ET-1 over 72 hours (about a 2.2-fold increase) and the decrease in 

IL-6 levels upon treatment with increasing concentrations of atrasentan shown in log scale, 

demonstrating an IC50 of about 1 nM.   

[0032] Figure 4 illustrates UACR levels in g-ddY mice, at baseline, prior to atrasentan 

administration, and following approximately 5 days of treatment with atrasentan at 0 (control), 

10, 20 or 30 mg/kg/day in the drinking water. (*P < 0.05 compared to baseline levels, paired 

t-test).   
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[0033] Figure 5 illustrates the change in UACR levels (% of baseline) in g-ddY mice,

following approximately 5 days of treatment with atrasentan at 0 (control), 10, 20 or 30

mg/kg/day in the drinking water. (*P <0.05 compared to control group (0 mg/kg/day), unpaired

t-test).

[0034] Figure 6 illustrates the top 100 differentially expressed genes in kidney tissue

following treatment of g-ddY mice with atrasentan at 0 (control), 10, 20, or 30 mg/kg/day

Heatmap shows row-wise z-transformed counts per million (CPM) values for each of the top

100 differentially expressed genes.

[0035] Figure 7A illustrates differential gene expression in kidney tissue following

treatment of g-ddY mice with atrasentan at 0 (control) and 10 mg/kg/day. Black dots indicate

genes not significantly differentially expressed. Gray dots above 0 log-fold-change indicate

upregulated genes. Gray dots below 0 log-fold change indicate downregulated genes.

[0036] Figure 7B illustrates differential gene expression in kidney tissue following

treatment of g-ddY mice with atrasentan at 0 (control) and 20 mg/kg/day. Black dots indicate

genes not significantly differentially expressed. Gray dots above 0 log-fold-change indicate

upregulated genes. Gray dots below 0 log-fold change indicate downregulated genes.

[0037] Figure 7C illustrates differential gene expression in kidney tissue following

treatment of g-ddY mice with atrasentan at 0 (control) and 30 mg/kg/day. Black dots indicate

genes not significantly differentially expressed. Gray dots above 0 log-fold-change indicate

upregulated genes. Gray dots below 0 log-fold change indicate downregulated genes.

[0038] Figure 8A illustrates differentially expressed genes in kidney tissue in a subset

of genes associated with an ET1 gene signature following treatment of g-ddY mice with

atrasentan at 0 (control) and 10 mg/kg/day.

[0039] Figure 8B illustrates differentially expressed genes in kidney tissue inasubset

of genes associated with an ETI gene signature following treatment of g-ddY mice with

atrasentan at 0 (control) and 20 mg/kg/day

[0040] Figure 8C illustrates differentially expressed genes in kidney tissue for a subset

of genes associated with an ET1 gene signature following treatment of g-ddY mice with

atrasentan at 0 (control) and 30 mg/kg/day

[0041] Figure 9A illustrates the significantly enriched (FDR <0.05) hallmark gene sets

following treatment of g-ddY mice with atrasentan 10 mg/kg/day compared to treatment of

atrasentan at 0 mg/kg/day (control). Negative normalized enrichment score (NES) indicates

under-expression and positive NES indicates over-expression.
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[0042] Figure 9B illustrates the significantly enriched (FDR < 0.05) hallmark gene sets

following treatment of g-ddY mice with atrasentan 20 mg/kg/day compared to treatment of

atrasentan at 0 mg/kg/day (control). Negative normalized enrichment score (NES) indicates

under-expression and positive NES indicates over-expression.

[0043] Figure 9C illustrates the significantly enriched (FDR <0.05) hallmark gene sets

following treatment of g-ddY mice with atrasentan 30 mg/kg/day compared to treatment of

atrasentan at 0 mg/kg/day (control). Negative normalized enrichment score (NES) indicates

under-expression and positive NES indicates over-expression.

[0044] Figure 10 illustrates the concordance of significantly enriched (FDR < 0.05)

hallmark gene set pathways following treatment of g-ddY mice with 10, 20 or 30 mg/kg/day

compared to atrasentan at 0 (control), following treatment of ET-1 stimulated HRMC with

atrasentan at 1 nM and 25 nM, and ET-1 stimulated HRMC compared to untreated HRMC

(control).

[0045] Figure 11A illustrates the overlap in gene signature between published human

mesangial single cell signature (Lake et al., A single-nucleus RNA-sequencing pipeline to

decipher the molecular anatomy and pathophysiology of human kidneys. Nat. Comm., 10(1),

1-15 (2018); labeled as mesangial), differentially expressed genes following treatment of g-

ddY mice with atrasentan at 30 mg/kg/day (labeled as g-ddY), and differentially expressed

genes following treatment of HRMC with atrasentan at 25 nM in the presence of ET1 (labeled

as HRMC).

[0046| Figure 11B illustrates the expression levels (row wise z-transformed values of

log2 counts per million) of 44 genes overlapped between human mesangial single cell signature

and differentially expressed genes following treatment of g-ddY mice with atrasentan at 30

mg/kg/day.

[0047] Figure 12A illustrates a comparison between potential biomarkers based on

human and mouse with an "x" indicating translatability and whether the potential biomarker is

in plasma/serum and/or urine. Notably, each of the relevant markers are found in both humans

and mice (e.g., g-ddY mice).

[0048] Figure 12B illustrates log2(CPM) for each potential biomarker following

treatment of g-ddY mice with atrasentan at 0 (control), 10, 20 or 30 mg/kg/day.

[0049] Table 1 Top 40 DEGs (25 upregulated and 15 downregulated) in treatment of

g-ddY mice with atrasentan at 10 mg/kg/day compared to atrasentan at 0 mg/kg/day (control).

[0050] Table 2 Top 50 DEGs (25 upregulated and 25 downregulated) in treatment of

g-ddY mice with atrasentan at 20 mg/kg/day compared to atrasentan at 0 mg/kg/day (control).

8



WO 2021/126977 PCT/US2020/065311

[0051] Table 3 Top 50 DEGs (25 upregulated and 25 downregulated) in treatment of

g-ddY mice with atrasentan at 30 mg/kg/day compared to atrasentan at 0 mg/kg/day (control).

[0052] Table 4 The enriched signaling pathways following treatment of g-ddY mice

with atrasentan at 10, 20 or 30 mg/kg/day compared to atrasentan at 0 mg/kg/day (control). Z-

score values indicate the magnitude of the effect seen at each dosage.

[0053] Table 5 Gene Set Enrichment Analysis showing the enrichment in hallmark

gene sets following treatment of g-ddY mice with atrasentan at 10, 20 or 30 mg/kg/day

compared to atrasentan at 0 mg/kg/day (control). NES is the normalized enrichment score

indicating the representation of DEGs in the gene set and accounted for gene set size. NES of

<-1.5 or >1.5 is considered to be biologically significant. Adj p-value is the estimated

probability that the calculated NES of the given enriched gene set is a false positive result.

[0054] Table 6 list of upstream regulators grouped by cytokine and growth factor

molecular types. P-value of overlap indicates the significance of enrichment based on the

number of overlapping genes between the dataset and the gene targets in IPKB. Activation z-

score threshold of <-2 or >2 and p-value of overlap threshold of < 0.05 was considered

significant.

[0055] Table 7 List of upstream regulators grouped by transmembrane receptor, G-

protein coupled receptor, and protein complexes molecular types. P-value of overlap indicates

the significance of enrichment based on the number of overlapping genes between the dataset

and the gene targets in IPKB. Activation z-score threshold of <-2 or >2 and p-value of overlap

threshold of < 0.05 was considered significant.

[0056] Table & List of upstream regulators grouped by transcription regulator and

ligand-dependent nuclear receptor molecular types. P-value of overlap indicates the

significance of enrichment based on the number of overlapping genes between the dataset and

the gene targets in IPKB. Activation z-score threshold of <-2 or >2 and p-value of overlap

threshold of < 0.05 was considered significant.

[0057] Table 9 Gene expression of the components of the NF-kB signaling pathways

following treatment of g-ddY mice with atrasentan at 10, 20 or 30 mg/kg/day compared to

atrasentan at 0 mg/kg/day (control).

[0058] Table 10 Gene expression of the components of the IL6 signaling pathways

following treatment of g-ddY mice with atrasentan at 10, 20 or 30 mg/kg/day compared to

atrasentan at 0 mg/kg/day (control).

9



WO 2021/126977 PCT/US2020/065311

[0059] Table 11 Gene expression of the components of the PDGF signaling pathways

following treatment of g-ddY mice with atrasentan at 10, 20 or 30 mg/kg/day compared to

atrasentan at 0 mg/kg/day (control).

[0060] Table 12 Gene expression of the components of the cell proliferation signaling

pathways (mitotic spindle and G2M cell cycle checkpoint) following treatment of g-ddY with

atrasentan at 10, 20, or 30 mg/kg/day compared to atrasentan at 0 mg/kg/day (control).

[0061] Table 13 Gene expression of the components of the inflammatory response

signaling pathways following treatment of g-ddY with atrasentan at 10, 20, or 30 mg/kg/day

compared to atrasentan at 0 mg/kg/day (control).

[0062] Table 14 Gene expression of the 44 genes associated with mesangial cell

signature following treatment of g-ddY with atrasentan at 10, 20, or 30 mg/kg/day compared

to atrasentan at 0 mg/kg/day (control).

A. DEFINITIONS

DETAILED DESCRIPTION

[0063] In order that the present disclosure can be more readily understood, certain

terms are first defined. As used in this application, except as otherwise expressly provided

herein, each of the following terms shall have the meaning set forth below. Additional

definitions are set forth throughout the application.

[0064] Unless defined otherwise, all technical and scientific terms used herein have the

same meaning as commonly understood by one of ordinary skill in the art to which this

disclosure is related. For example, the Concise Dictionary of Biomedicine and Molecular

Biology, Juo, Pei-Show, 2nd ed., 2002, CRC Press: The Dictionary of Cell and Molecular

Biology, 3rd ed., 1999, Academic Press; and the Oxford Dictionary Of Biochemistry And

Molecular Biology, Revised, 2000, Oxford University Press, provide one of skill with a general

dictionary of many of the terms used in this disclosure. For purposes of the present disclosure,

the following terms are defined.

[0065] Units, prefixes, and symbols are denoted in their Système International de

Unites (SI) accepted form. Numeric ranges are inclusive of the numbers defining the range.

The headings provided herein are not limitations of the various aspects of the disclosure, which

can be had by reference to the specification as a whole. Accordingly, the terms defined

immediately below are more fully defined by reference to the specification in its entirety

[0066] The terms "a," "an," or "the" as used herein not only include aspects with one

member, but also include aspects with more than one member. For instance, the singular forms

10
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"a,""an,"and "the"include plural referents unless the context clearly dictates otherwise. Thus,

for example, reference to "a cell" includes a plurality of such cells and reference to "the agent"

includes reference to one or more agents known to those skilled in the art, and so forth.

[0067] The term "or" as used herein should in general be construed non-exclusively.

For example, a claim to "a composition comprising A or B" would typically present an aspect

with a composition comprising both A and B. "Or" should, however, be construed to exclude

those aspects presented that cannot be combined without contradiction (e.g, a composition pH

that is between 9 and 10 or between 7 and 8)

[0068] The group "A or B" is typically equivalent to the group "selected from the

group consisting of A and B."

[0069] The term "and/or" where used herein is to be taken as specific disclosure ofeach

of the two specified features or components with or without the other. Thus, the term "and/or"

as used in a phrase such as "A and/or B" herein is intended to include "A and B," "A or B."

"A" (alone), and "B" (alone). Likewise, the term "and/or" as used in a phrase such as "A, B.

and/or C" is intended to encompass each of the following aspects: A, B, and C; A, B, or C; A

or C; A or B; B or C; A and C; A and B; B and C; A (alone); B (alone); and C (alone).

[0070] The terms "about" and "approximately" as used herein shall generally mean an

acceptable degree of error for the quantity measured given the nature or precision of the

measurements. Typical, exemplary degrees of error are within 20 percent (%), within 10%, or

within 5% of a given value or range of values. Any reference to "about X" specifically

indicates at least the values X, 0.95X, 0.96X, 0.97X, 0.98X, 0.99X, 1.01X, 1.02X, 1.03Х,

1.04X, and 1.05X. Thus, "about X" is intended to provide written description support for a

claim limitation of, e.g., 0.98X." The terms "about" and "approximately," particularly in

reference to a given quantity, encompass and describe the given quantity itself.

[0071] When "about" is applied to the beginning of a numerical range, it applies to both

ends of the range. Thus, "from about 5 to 20%" is equivalent to "from about 5% to about

20%." When "about" is applied to the first value of a set of values, it applies to all values in

that set. Thus, "about 0.5, 0.75, or 1.0 mg" is equivalent to "about 0.5, about 0.75, or about

1.0 mg."

[0072] As used herein, the term "about", when preceding a series of peak positions for

X-ray powder diffraction (e.g., 20 values), means that all of the peaks of the group which it

precedes are reported in terms of angular positions with a variability of ±0.1°. Accordingly, for

example, the phrase about 8.3°, 9.7°, 10.0°, 13.0°, 15.6°, 17.2° or 19.5° means 8.3° ± 0.1°, 9.7°

+ 0.1°, 10.0° ± 0.1°, 13.0° ± 0.1°, 15.6° ± 0.1°, 17.2° ± 0.1°. or 19.5°+ 0.1°.
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[0073] "Treatment" or "therapy" of a subject refers to any type of intervention or

process performed on, or the administration of an active agent to, the subject with the objective

of reversing, alleviating, ameliorating, inhibiting, or slowing down, the onset, progression,

development, severity, or recurrence of a symptom, complication, condition, or biochemical

indicia associated with a disease.

[0074] "Administering" or "administration" refer to the physical introduction of a

therapeutic agent to a subject, using any of the various methods and delivery systems known

to those skilled in the art. Routes of administration can include oral, intravenous, intramuscular,

subcutaneous, intraperitoneal, spinal or other parenteral routes of administration, for example

by injection or infusion (e.g., intravenous infusion). Administration can also be performed, for

example, once, a plurality of times, and/or over one or more extended periods.

[0075] The term "prophylactic" or "prophylactically" refers to any type of intervention

or process performed on, or the administration of an active agent to, the subject with the

objective of protecting or preventing a disease or condition from developing or at least not

developing fully (e.g., to reduce the symptoms or severity of the disease or condition) such as

in the development of a side effect.

[0076] A "subject" includes any human or non-human animal. The term "non-human

animal" includes, but is not limited to, vertebrates such as non-human primates, sheep, dogs,

and rodents such as mice, rats, and guinea pigs. In some embodiments, the subject is a human.

The terms "subject" and "patient" and "individual" are used interchangeably herein.

[0077] An "effective amount" or "therapeutically effective amount" or "therapeutically

effective dosage" of a drug or therapeutic agent is any amount of the drug that, when used alone

or in combination with another therapeutic agent, slowing down the onset of a disease or

promotes disease regression evidenced by a decrease in severity of disease symptoms, an

increase in frequency and duration of disease symptom-free periods, or a ameliorating an

impairment or disability due to the disease affliction. The ability of a therapeutic agent to

promote disease regression can be evaluated using a variety of methods known to the skilled

practitioner, such as in human subjects during clinical trials, in animal model systems

predictive of efficacy in humans, or by assaying the activity of the agent in in vitro assays.

10078] The phrase "pharmaceutically acceptable" indicates that the substance or

composition must be compatible chemically and/or toxicologically, with the other ingredients

comprising a formulation, and/or the mammal being treated therewith.

[0079] As used herein, "polymorphs" refer to distinct solids sharing the same molecular

formula, yet each polymorph may have distinet solid state physical properties. A single
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Psd3 -0.35444 0.172404 -0.52273 0.029887 -0.58428 0.00866

Pparg -0.61292 0.172404 -0.56156 0.112215 -0.67808 0.042887

Robol -0.48025 0.180027 -0.7261 0.029888 -0.60087 0.029099

C7 -0.77671 0.201471 -1.277 0.031245 -1.07912 0.026221

Raphl -0.29653 0.202275 -0.38519 0.054865 -0.53579 0.008122

Lama2 -0.29553 0.206144 -0.4437 0.035116 -0.48948 0.011923

Tjpl -0.24892 0.242617 -0.30541 0.081209 -0.39891 0.019552

Utm -0.49005 0.24783g -0.51434 0.126507 -0.76971 0.022718

Aldob 0.419369 0.259564 0.492327 0.102004 0.747988 0.015448

Fchsd2 -0.25643 0.262979 -0.18823 0.292954 -0.37722 0.032457

Nbea -0.28187 0.270291 -0.19334 0.334672 -0.43202 0.029267

Ebfi -0.33006 0.274512 -0.35124 0.142697 -0.45065 0.047835

Tcf4 -0.21758 0.286673 -0.22405 0.162797 -0.30548 0.046576

Ppp1r12a -0.19949 0.294247 -0.21354 0.15604 -0 38255 0.01525"?

Ankrd12 -0.28245 0.298987 -0.24628 0.245564 -0.4726 0.026737

Ptprm -0.26142 0.298987 -0.2678 0.175547 -0.54534 0.011636

Ets1 -0.21985 0.308571 -0.30649 0.086114 -0.33787 0.040012

RapgelS -0.2732 0.310608 -0.38035 0.087682 -0.42253 0.039906

Myole -0.23488 0.327255 -0.29201 0.127987 -0.41769 0.02663

Tns3 -0.2638 0.340113 -0.30431 0.162366 -0.45216 0.033592

Tacс 1 -0.24487 0.354586 -0.3693 0.090837 -0.49245 0.020907

Piezo2 -0.40781 0.391686 -0.61479 0.113663 -0.8237 0.030578

Mam12 -0.23179 0.42616 -0.23109 0.309113 -0.44408 0.043294

Akap12 -0.2687 0.445264 -0.54041 0.068209 -0.8211 0.008226

Meisl -0.2507 0.445701 -0.35928 0.161072 -0.49344 0.045256

Frmd4a -0.28382 0.446123 -0.39548 0.171443 -0.57422 0.041274

Igfbp7 0.205172 0.45523 0.108837 0.648747 0.425852 0.040662

Prkgl -0.21871 0.488645 -0.32799 0.180294 -0.63558 0.015208

Myh9 -0.20935 0.631443 -0.45434 0.154803 -0.61714 0.04296

Cblb -0.082 0.788712 -0.20682 0.316455 -0.42884 0.034058

Conclusion

[00566] Thus, in the g-ddY mouse model of spontaneous IgA nephropathy,

atrasentan treatment at 20 and 30 mg/kg/day significantly reduced albuminuria following

approximately 5-days of treatment compared to control g-ddY mice not treated with atrasentan.

The magnitude of albuminuria lowering observed at these doses (> 60% reduction from

baseline) is considered highly clinically meaningful, demonstrating that atrasentan reduces

albuminuria in a mouse model of IgA nephropathy.
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WHAT IS CLAIMED:  

 

 

1. Use of a therapeutically effective amount of atrasentan, or a pharmaceutically 

acceptable salt thereof, in the manufacture of a medicament for the treatment of IgA 

nephropathy in a subject in need thereof;  

wherein the subject has been previously diagnosed with IgA nephropathy; and  

wherein the diagnosis of IgA nephropathy comprises a kidney biopsy, detecting anti-

glycan antibodies, detecting deposition of IgA-immune complexes in the kidney, or a 

combination of any of the foregoing.  

 

2. The use of Claim 1, wherein the therapeutically effective amount of atrasentan, 

or a pharmaceutically acceptable salt thereof, is from 0.20 mg to 1.5 mg of atrasentan, or an 

equivalent amount of a pharmaceutically acceptable salt thereof.   

 

3. The use of Claim 2, wherein the therapeutically effective amount of atrasentan, 

or a pharmaceutically acceptable salt thereof, is from 0.25 mg to 1.25 mg of atrasentan, or an 

equivalent amount of a pharmaceutically acceptable salt thereof.   

 

4. The use of Claim 3, wherein the therapeutically effective amount of atrasentan, 

or a pharmaceutically acceptable salt thereof, is from 0.40 mg to 0.85 mg of atrasentan, or an 

equivalent amount of a pharmaceutically acceptable salt thereof.  

 

5. The use of Claim 4, wherein the therapeutically effective amount of atrasentan, 

or a pharmaceutically acceptable salt thereof, is 0.75 mg of atrasentan, or an equivalent amount 

of a pharmaceutically acceptable salt thereof.   

 

6. The use of Claim 1, wherein atrasentan is to be administered as a 

pharmaceutically acceptable salt.   

 

7. The use of Claim 6, wherein atrasentan is to be administered as atrasentan 

hydrochloride or atrasentan mandelate.   
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8. The use of Claim 7, wherein atrasentan is to be administered as atrasentan 

hydrochloride.   

 

9. The use of Claim 7, wherein atrasentan is to be administered as atrasentan 

mandelate.   

 

10. The use of Claim 1, wherein atrasentan is to be administered as the free base.   

 

11. The use of Claim 1, wherein the subject is excreting an average of 0.5 grams or 

more of protein in the urine per day for at least 3 months prior to the first administration of 

atrasentan, or a pharmaceutically acceptable salt thereof.   

 

12. The use of Claim 1, wherein the subject is excreting an average of 0.3 grams to 

2.0 grams of protein in the urine per day for at least 3 months prior to the first administration 

of atrasentan, or a pharmaceutically acceptable salt thereof.   

 

13. The use of Claim 12, wherein the subject is excreting an average of 0.5 grams 

to 1.5 grams of protein in the urine per day for at least 3 months prior to the first administration 

of atrasentan, or a pharmaceutically acceptable salt thereof. 

 

14. The use of Claim 12, wherein the subject is excreting an average of 0.75 grams 

to 1.5 grams of protein in the urine per day for at least 3 months prior to the first administration 

of atrasentan, or a pharmaceutically acceptable salt thereof. 

 

15. The use of Claim 1, wherein the subject has an average eGFR of 20 to 90 

mL/min/1.73 m2 for at least 3 months prior to the first administration of atrasentan, or a 

pharmaceutically acceptable salt thereof.   

 

16. The use of Claim 15, wherein the subject has an average eGFR of 30 to 90 

mL/min/1.73 m2 for at least 3 months prior to the first administration of atrasentan, or a 

pharmaceutically acceptable salt thereof.   
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17. The use of Claim 15, wherein the subject has an average eGFR of 20 to 60 

mL/min/1.73 m2 for at least 3 months prior to the first administration of atrasentan, or a 

pharmaceutically acceptable salt thereof.   

 

18. The use of Claim 11, wherein the therapeutically effective amount of atrasentan, 

or a pharmaceutically acceptable salt thereof, is from 0.20 mg to 1.5 mg of atrasentan, or an 

equivalent amount of a pharmaceutically acceptable salt thereof.   

 

19. The use of Claim 18, wherein the therapeutically effective amount of atrasentan, 

or a pharmaceutically acceptable salt thereof, is from 0.25 mg to 1.25 mg of atrasentan, or an 

equivalent amount of a pharmaceutically acceptable salt thereof.   

 

20. The use of Claim 19, wherein the therapeutically effective amount of atrasentan, 

or a pharmaceutically acceptable salt thereof, is from 0.40 mg to 0.85 mg of atrasentan, or an 

equivalent amount of a pharmaceutically acceptable salt thereof.  

 

21. The use of Claim 20, wherein the therapeutically effective amount of atrasentan, 

or a pharmaceutically acceptable salt thereof, is 0.75 mg of atrasentan, or an equivalent amount 

of a pharmaceutically acceptable salt thereof.   

 

22. The use of Claim 18, wherein atrasentan is to be administered as a 

pharmaceutically acceptable salt.   

 

23. The use of Claim 22, wherein atrasentan is to be administered as atrasentan 

hydrochloride or atrasentan mandelate.   

 

24. The use of Claim 18, wherein atrasentan is to be administered as the free base.   

 

25. The use of Claim 15, wherein the therapeutically effective amount of atrasentan, 

or a pharmaceutically acceptable salt thereof, is from 0.20 mg to 1.5 mg of atrasentan, or an 

equivalent amount of a pharmaceutically acceptable salt thereof.   
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26. The use of Claim 25, wherein the therapeutically effective amount of atrasentan, 

or a pharmaceutically acceptable salt thereof, is from 0.25 mg to 1.25 mg of atrasentan, or an 

equivalent amount of a pharmaceutically acceptable salt thereof.   

 

27. The use of Claim 26, wherein the therapeutically effective amount of atrasentan, 

or a pharmaceutically acceptable salt thereof, is from 0.40 mg to 0.85 mg of atrasentan, or an 

equivalent amount of a pharmaceutically acceptable salt thereof.  

 

28. The use of Claim 27, wherein the therapeutically effective amount of atrasentan, 

or a pharmaceutically acceptable salt thereof, is 0.75 mg of atrasentan, or an equivalent amount 

of a pharmaceutically acceptable salt thereof.   

 

29. The use of Claim 25, wherein atrasentan is to be administered as a 

pharmaceutically acceptable salt.   

 

30. The use of Claim 29, wherein atrasentan is to be administered as atrasentan 

hydrochloride or atrasentan mandelate.   

 


