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Compositions Comprising 15-HEPE and Methods of Treating or  

Preventing Fibrosis Using Same 

PRIORITY CLAIM 

[0001] This application claims priority to U.S. Provisional Patent Application serial no. 
62/086,535, filed December 2, 2014, the entire contents of which are incorporated herein by 
reference. 

FIELD 

[0002] The present disclosure provides compositions, formulations and methods of treating 
or preventing fibrosis (e.g., liver fibrosis) by administering a pharmaceutical composition 
comprising 15-hydroxyeicosapentaenoic acid (also referred to as 15-HEPE or 15-OHEPA) to a 
subject in need thereof.  

BACKGROUND 

[0003] Fibrosis is characterized by the formation of excess connective tissue in an organ or a 
tissue.  Typically, fibrosis occurs in response to damage to the organ or tissue. Because the 
process can include crosslinking of connective tissue molecules, effective therapies for reversing 
fibrosis are few and far between.  Although preventative therapies have long been theorized, the 
fibrosis mechanism has so far proven too complex to conquer.  To date, for example, there are no 
FDA-approved liver fibrosis therapies, and only a handful of proposed therapies have shown 
promise over the last two decades.  See, e.g., Schuppan and Kim, J. Clin. Invest., vol. 123(5), 
pages 1887-1901 (2013). 

[0004] Improved therapies for treating and/or preventing fibrosis are therefore needed. 

SUMMARY  

[0005] In one aspect, the present invention refers to use of a composition comprising 15-HEPE 

or a pharmaceutically acceptable ester and/or salt thereof in the manufacture of a medicament for 

treating or preventing fibrosis in a subject in need thereof, wherein the fibrosis is associated with an 

organ or tissue selected from the group consisting of: liver, heart, mediastinum, bone marrow, 

retroperitoneaum, skin, intestine, joint, a reproductive organ, and a combination thereof, wherein the 15-

HEPE or the pharmaceutically acceptable ester and/or salt thereof represents at least 80%, by weight, 

of all fatty acids in the composition. In one example, there is disclosed use of 15-HEPE or a 

composition comprising 15-HEPE in the manufacture of a medicament for treating or preventing fibrosis 

in a subject in need thereof, wherein the fibrosis is associated with an organ or tissue selected from the 

group consisting of: liver, heart, mediastinum, bone marrow, retroperitoneaum, skin, intestine, joint, a 

reproductive organ, and a combination thereof. In some examples, the present disclosure describes 

methods of treating and/or preventing fibrosis in a subject in need thereof, the method comprising 

administering to the subject a composition comprising 15-HEPE. In one example, the present invention 

refers to use of 15-HEPE or a composition comprising 15-HEPE in the manufacture of a medicament 

for treating or preventing fibrosis in a subject in need thereof, wherein the fibrosis is associated with an 

organ or tissue selected from the group consisting of: lung, liver, heart, mediastinum, bone marrow, 

retroperitoneaum, skin, intestine, joint, a reproductive organ, and a combination thereof. 



[0006] In some examples, the present disclosure describes methods of treating 

fibrosis in a subject on fibrosis therapy, the method comprising administering to the subject 

a composition comprising 15-HEPE. 

[0007] In some examples, the present disclosure describes compositions for treating 

and/or preventing fibrosis in a subject in need thereof, wherein the compositions comprise 
an effective amount of 15-HEPE. 

[0008] In some examples, the present disclosure describes uses of 15-HEPE in the 

manufacture of a medicament for treating and/or preventing fibrosis in a subject. 

[0009] Other features and advantages of the technology disclosed herein will be 

apparent from the following detailed description. 

BRIEF DESCRIPTION OF THE FIGURES 

[0010] FIG. 1 shows differences in serum triglycerides for mice given a single dose of 
steptozotocin after birth, fed a high-fat diet for 4 weeks, then treated for 8 weeks with 

vehicle, telmisartan (2-(4-{[4-Methyl~6-(1 -methyl-1 H-1,3-benzodiazol-2-yl)-2-propy!-1 H-1,3-

benzodiazol-1-yl]methyl}phenyl)benzoic acid, also referred to as MICARDIS®), 15-

hydroxyeicosa-8{Z),11 (Z),13(E)-trienoic acid (15-HETrE), or 15-HEPE. 

[0011] FIG. 2 shows differences in very low density lipoprotein (VLDL) levels for mice 

given a single dose of steptozotocin after birth, fed a high-fat diet for 4 weeks, then treated 

for 8 weeks with vehicle, telmisartan, 15-HETrE, or 15-HEPE. 

[0012] FIG. 3 shows differences in low density lipoprotein (LDL) levels for mice given 

a single dose of steptozotocin after birth, fed a high-fat diet for 4 weeks, then treated for 8 
weeks with vehicle, telmisartan, 15-HETrE, or 15-HEPE. 

[0013] FIG. 4 shows differences in total cholesterol levels for mice given a single 

dose of steptozotocin after birth, fed a high-fat diet for 4 weeks, then treated for 8 weeks 
with vehicle, telmisartan, 15-HETrE, or 15-HEPE. 
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[0019] FIG. 10 shows inhibition of TGF-beta induced alpha-SMA production by As 15-

HEPE at 100ug/ml. 

[0020] FIG. 11 shows liver and lung 15-HEPE concentration in animals dosed with 

15-HEPE (DS102) 500mg/kg for 7 days versus untreated animals. 

DETAILED DESCRIPTION 

[0021] The present disclosure provides compositions comprising 15-HEPE, and 

methods of using same for treating and/or preventing fibrosis in a subject in need thereof.  

[0022] 15-Hydroxy-eicosa-5,8,11,13,17-pentaenoic acid is a functionalized fatty acid 

having the general structure shown in Formula (I).   

 

Formula (I) 

[0023] 15-HEPE can be synthesized from eicosapentaenoic acid (EPA) according to 

methods known in the art.   As used herein, the term “15-HEPE” may refer to 15-HEPE in its 

free acid form (e.g, 15-hydroxy-eicosa-5,8,11,13,17-pentaenoic acid; R=Rʹ=H in Formula (I)). 

Also disclosed herein are derivatives thereof, such as a pharmaceutically acceptable ester 

(R≠H), a conjugate, or a salt (R is an ion) consistent with Formula (I), or mixtures of any of the 

foregoing.  A derivative of 15-HEPE (e.g., R≠H and/or Rʹ≠H) may be used instead.  In some 

embodiments, the 15-HEPE is used in the free acid form (i.e., R=H).  Alternatively, 

pharmaceutically acceptable esters or salts of 15-HEPE are used in certain embodiments of 

the present disclosure.  In some embodiments, the 15-HEPE is in the form of a C1-4 alkyl ester 

such as methyl ester (R=CH3) or ethyl ester (R=CH2CH3) form.  15-HEPE is a chiral  
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[0029] The present disclosure also provides formulations of 15-HEPE and 

formulations comprising 15-HEPE and methods of using these formulations for treating 

and/or preventing fibrosis.  

[0030] The present disclosure further provides a pharmaceutical composition for oral 

delivery, comprising 15-HEPE.  That composition may comprise a pharmaceutically 

acceptable excipient.  The 15-HEPE may be in any form as discussed herein.  The 15-

HEPE may be present from about 50 mg to about 3000 mg. 

15-Hydroxyeicosapentaenoic acid (15-HEPE) 

[0031]  In one embodiment, compositions of the present disclosure comprise 15-

HEPE as an active ingredient.  15-HEPE is the abbreviation for 15-

hydroxyeicosapentaenoic acid, a metabolite of eicosapentaenoic acid (EPA) that can be 

synthesized via ways known in the art, such as exposure of eicospentaenoic acid to the 

enzyme 15-lipoxygenase.   As used herein, the term “15-HEPE” refers to 15-HEPE in its 

free acid form (e.g., 15-hydroxyeicosapentaenoic acid). A pharmaceutically acceptable 

ester, conjugate or salt thereof, or mixtures of any of the foregoing are also disclosed 

herein.  A derivative of 15-HEPE  may be used instead, though this does not include any 

derivative compound missing the hydroxy group of 15-HEPE.  The term “pharmaceutically 

acceptable” in the present context means that the substance in question does not produce 

unacceptable toxicity to the subject or interaction with other components of the 

composition.  

[0032] In one embodiment, the 15-HEPE is in the form of an ester (also referred to 

herein as E-15-HEPE or ethyl-15-HEPE).  In another embodiment, the 15-HEPE 

comprises a C1 – C5 alkyl ester of 15-HEPE.  In another embodiment, the 15-HEPE 

comprises 15-HEPE methyl ester, 15-HEPE propyl ester, or 15-HEPE butyl ester.  In still 

another embodiment, the 15-HEPE comprises the optically active 15(S)-Hydroxy-

(5Z,8Z,11Z,13E,17Z)-eicosapentaenoic acid .  This isomer may be used in any of the 

forms discussed above. 
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CLAIMS 

 

1. Use of a composition comprising 15-HEPE or a pharmaceutically acceptable ester 

and/or salt thereof in the manufacture of a medicament for treating or preventing 

fibrosis in a subject in need thereof, wherein the fibrosis is associated with an organ 

or tissue selected from the group consisting of: liver, heart, mediastinum, bone 

marrow, retroperitoneaum, skin, intestine, joint, a reproductive organ, and a 

combination thereof, wherein the 15-HEPE or the pharmaceutically acceptable ester 

and/or salt thereof represents at least 80%, by weight, of all fatty acids in the 

composition. 

 

2. The use of claim 1, wherein the fibrosis is liver fibrosis. 

 

3. The use of claim 1 or claim 2, wherein the fibrosis is associated with non-alcoholic 

fatty liver disease (NAFLD). 

 

4. The use of claim 3, wherein a NAFLD activity score (NAS) is reduced in the subject 

by the 15-HEPE or the composition. 

 

5. The use of claim 4, wherein the NAS is reduced in the subject compared to 

baseline. 

 

6. The use of claim 4, wherein the NAS is reduced in comparison to a second subject 

who has not been administered the 15-HEPE or the composition. 

 

7. The use of claim 6, wherein the second subject has been administered a placebo. 

 

8. The use of claim 6 or 7, wherein the second subject is on fibrosis therapy. 

 

9. The use of claim 8, wherein the fibrosis therapy comprises a hepatitis C virus (HCV) 

non-antiviral agent, an HCV antiviral agent, a hepatitis B virus (HBV) non-antiviral 
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agent, an HBV antiviral agent, a primary biliary cirrhosis agent, an alcoholic 

hepatitis agent, a primary sclerosing cholangitis agent, a NASH agent, an 

autoimmune hepatitis agent, a pulmonary fibrosis agent, a cystic fibrosis agent, a 

renal fibrosis agent, a skin fibrosis agent, a myelofibrosis agent, an eosinophilic 

esophagitis agent, an anti-TGF-β agent, an anti-CTGF agent, a recombinant human 

serum amyloid P agent, an anti-IL-4 agent, an anti-IL-5 agent, an anti-IL-13 agent, a 

neurochemical receptor agent, an anti-IL-17A agent, a Hh or Hh(R) SMO 

antagonist, a CCR5 antagonist, a CCR4 cell recruitment inhibitor, a CXCR4 

antagonist, an anti-CXCR4 agent, a CXCR3 antagonist, an anti-CCL17 agent, a 

NOX inhibitor, copaxone, adiponectin, an AMPK agonist, Y-box binding protein-1, a 

myofibroblast recruitment inhibitor, an anti-Th17 MMP inducer, an anti-extracellular 

matrix deposition compound, an adenosine receptor antagonist, a micro-RNA (miR) 

agent, a stem cell, tenofovir, an anti-collagen crosslinking agent (e.g., simtuzumab, 

mogamulizumab), or an angiotensin II receptor blocker (ARB) selected from the 

group consisting of: valsartan, telmisartan, losartan, irbesartan, azilsartan, 

eprosartan, olmesartan, or a combination of any of the foregoing to be 

administered. 

 

10. The use of any preceding claim, wherein the subject is on fibrosis therapy. 

 

11. The use of claim 10, wherein the fibrosis therapy is continued during use of the 15-

HEPE or the composition.  

 

12. The use of any preceding claim, wherein the use of the 15-HEPE or the composition 

is to be administered orally. 

 

13. The use of any preceding claim, wherein the 15-HEPE is in free acid form. 

 

14. The use of any preceding claim, wherein the 15-HEPE is in esterified form. 

 

15. The use of claim 14, wherein the esterified form is an alkyl ester form. 
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16. The use of claim 14, wherein the esterified form is a triglyceride form.  

 

17. The use of claim 1, wherein the 15-HEPE is in salt form. 

 

18. The use of claim 1, wherein the 15-HEPE comprises 15(S)-HEPE. 

 

19. The use of claim 1, wherein the 15-HEPE comprises 15(R)-HEPE. 

 


