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(54) Title: COMPOSITIONS FOR THE TREATMENT OF NON-ALCOHOLIC FATTY LIVER DISEASE AND NON-ALCO
0 HOLIC STEATOHEPATITIS 

(57) Abstract: Described herein is a rsew method for treating diseases such as no«--alcoholiC fatty liver disease and non-alcoholic 
steatohepatius with a growth hormone secretagogue alone or in combination with a drug selected frorn a dipeptidyl peptidase-4 antag
onist a glucagon- like peptide receptor agonist, a thrazolidinedione, a sodium glucose transport protein 2 antagonist, arid metformin.  
Compositions relating to the same are also provided.
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COMPOSITIONS FOR THE TREATMENT OF NON-ALCOHOLIC FATTY 
LIVER DISEASE AND NON-ALCOHOLIC STEATOHEPATITIS 

FIELD OF T HE INVENTION 

[0001] The present invention relates to a newmto for traignnachlcftylver 

anagnitaglcaonliepeptie recepor, agnsatizdnedioneodiu glu"cos~e 

transport protin\ tagoist mtrmin axn vitami Ei~ ~x' '~" 

[0002] All publcations patents, patens uaatin,- his applicatioCn 

aicpadeiby r cin their e1 fr poses ato t ame extn asi 

eac idiidal publiaiopa papaen aplclino3thrrfrec a spcialy and 

a eerne een hllntbe consrued as namsinta uhi proratothpesn 

BACKROUD O T 'N'E-TNVENTION 

0]N-choic ttyvrdsese(NAFD i th m'N f''. Tost conunnon'vedses in he 
world. it i's acnionin which excs fa ssoe ntelvrhscniin sno caused bv 

heavyalcohol us(hich wouldbeacoi diseasN), NAFLDea toh 
inflamma,-,tion, fibrosis, andi hepatocelhnlar Carcinoma, has bcm ao elhpolmadi 

associated wth the increasingprveneoobsyislnestacye2daeead 

metboic isase Te incidence i the VAS. population is estim-ated to ibe 2-30 and, 

increasing. It is al-so eimtedtat about 20%5 of the people having NAFL aso have nVon 

alcholc teaoheattis(NSH), which can lead to copiain uhas cirrh-.osis adli"ver 

he nof NAFLD and/.%or KASB'N is seen as"ao'hrwy t trat'besty nsui 

n tp 2 , :!a-nd mtabli disease , 

[0004] Currently there axe no efeciv ramnsfr e itlher NAFLD or NASB Thus-,, it is 

dsrbeto develop; methods of tetn hs iess 

NN''"..'N.~ . $~~*~.KN<N ~ NN'N'' "N " f'.~iN N~''N.N""'. N ('N'1
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SUIMNMARY OF THEINVENTN 

[S0{05] In an aspeCpro videe''s anovel toof1treatingpr nn-acholi fat 

liver disease 'with- a growt-'h hroesceaou GS 

[006] n a asect th prset infvtionpoides h-"'"a'oel entooftreatng NAFLDth Athe 

cobiatonof aGHSan dru "g selected fom a dipeptidyl petdsa DP)atgns,a 

protein 2 (S(3a am-,mefomi an~d vitain 2 

[0007] in another aspectz, thel prsnnvninprovides anvlmto ftetn o-looi 

[''n008] In anaspectO, thew present ineto rvdsanoemehdotraigNSHwhte 

combination of a GHS and a, d-ru.g selected from a dppiy etds- naoit 

glu.ca-go n arie petptidJe roeeptor agm;a thiazonidmedione, asdugucetrnprpoem2 

I001Tinvetor dicvrdthtgot ormiaoneic secretagogues'- (e~jg, iuaoe)aoeo 

in ombnaton itha drung secdAm: a dipeptidyl peptidase-ntaoit lcgnlk 

peptide receptor agonoist, a thbiazolidiedione, a sodiumr glu"cose trnpor pr otein 2 atgnit 

metorinan viamn i epece t trat di"sea'.ses such asNALadNA , 

[000]Fo exmpethe irrventors dicvre ht btmoe sing anovel" therapetc proc 

whchcobiestheow h~ormnone sertfou buaoenwt he DPP14atgns 

Janurvia"M is useful for treating. NAL nNASH.L Bohiuamrnad JnvaMare oal 

active and mheir safety promes are wes samseaillvnor eev n ommto 

'oas a sIgle I N pd s vntage he property oi uamrn to nra."lizeN 

GH ann F Jan'a whic enanes guos s' timulat insn re Ba on t 

mecani of ac'io"n h en belie e comNbi nin ob -proveygt or at 
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eaI~sadditiveotbret~inprvenftigNAFLED 

nS Tur ; .tamorenalso TreiTbred toWherem ssbtamotenmesiat shown below: 

H 
H.,N 

N . N 

o o 

.,t.va,,o fu, N S'aoe(G)(qXue l 

N  

*CH3SO3H 

Caymen Chemical.  

{011] NAFLD :n gw hm (G)'s Amu""'AISI grwt Q itlU{UF-P&C and"W" 

bi12] ''L1i to h a ifamionibro and'' e la r m 

resistane, byp 2( ibtsadrn5bl.dsasA1osscioa td f7,4niiul 

[003] tuiesinhypphyecomiedrats show that GH is crtclyimportant for regulating 

expression ofte LDL receptor and levels of ciciating lipoprotens (R'udling ,, Nostd et l.  

992). esidesincreasing 1GF-1 and IGFBP3, GH1 treatment cotrl he4 activity ofkyenye 

myoveom osytheisof cnolesterol and bile action adIIn ucontr the exresono 

genes tha e hydrolysis of trilycerides (TG lowers Soragof'T as weasin 

snhssof Cdi acylglvcerol (lZha"-"o, Cowle et a , 20), 

[0014171 in mag of un to ,"-in "rIJ recptr uh; i te ye activates-" "ne tasrpinfco 
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''N'ois , crae exrsin fe l 

3dU b,"c-pys$hcN' c& A.'icS~l'(IO NN '\'N'NNN - $ N''' N N'' " 

K,." -"I.. ,NwrNN,. 9V'nk',' 

N's 'N, Na k Ne a- N' c-a ll -e-z r ' Oe i el nns3eabAByo tau1,z s 3n 

n A o s ''N' 'NN"NNs( -zANNbNN 3' K ..~~N 3 ' 
-n,~ I pA,' J"',lW~.N,.S..\ of'N Nhpteiuoegnw eo, ,0, 

acN-N '\o ""-Ndios. an' 'AN' 20 7 1 Nh N,, "pu Nlly 

a30s& flV t o'3Q :.i.sis,?R ,S yet....- th ie eaisisS.ciil oisln tosi ia" 

NN ,i Ncl "N o A-e-cdtoasW'eNN inswNN sNA ,NQA, aN 

201NQl N N .'' fC DQfQ'.,N,,.NN'"'N" ..  

10019)'N,
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[0' 20'N Obesity andNqp" 2 Ndiabetes -lN'l'-'N''NN N .' .. '(n -- '.-.'-N set!NN secrtio .'Insuln 

and\ NM a.....e 'iicc d iNNn..N NONaef',-,I-ona d h o 

r,'pi' OfGF '~,' lie 'uh Ala ij'' N~NNv ' N nces 

in~~~ 'N. .N..N. '.lnc fed akt niitG-scein'a"nz,-J ,~ 

N'.,'i c,-"c,' . x-Isadt enhance~N" 'N"ag ofN,~N NeNnergNyN' Na. N$0.N N 'NN r 

AN......l to'SN..4' thek Nf''N'O'' 'd t r ,-ines 
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imroved (Tominaga, ¾kezawa t A 1996, rn, nt 'a, 17.' .-Sneaiprnasc 

of NA FLDI is is association with insulin reisa is the G -1 patn 

alone wRil have sfcinthrpuibeei;nddhiisupotd yreut reported i 

ic studies" For examN'pleTyp 2 diabNeticpe n o d as 

were allocate or 12 swek rewatmnt with the GLP-1 receptoragoniist liraghitide n/o heDP 

mnior siagniptm inava) ete ramn eue eai taoi nrssgms 

TonneijDk e al206)5I a 24 week study wih 0 AFLU aet it wascnlddta 

sialitnwas no better than placebo in reducing liveat (Cui PilJo e, al. 2016), Another,, study 

wt12 subjects treaed for 24 wek ihstgins'how ed no imroemntinfbrosis (oy 

Mcezeet al 2017), The inetr-uettA a limitaton of targeting . the: GLk iaha 

NAF LD) 

[002] Popoed teatentofN,AFLD wit a com~bitin ofiuamrnand Januvia 

[0026] The ideal treatmnt of NAFL~D wudrsoedfcetG erto hc ilte 

rsrebile acdsereion and Wepti lipid meaor s a.nd ehmeaporatl ie nui 

secretion, Th inventors believe this coud~d be"" achievd wit a cmiainofreape 

ibuamoen nojanuvialmwith ibutamoren mimicking ghreina an a ehnig 

endogenousGLAP-J1 by bi ocki,,ng DPP4 which norr-nallybrasdwGL-,burrrehs 

inslinreeas liompanreaic3-clls B diectcotrat, buamoendoes ntsuppreq"'-ss gl~zucose, 

stiulaed nsuinsecretion; theefre, ibutamnoren does not negate the siuaoyefet fGP 

1 O1 insulin relate, dhus, a pili cot "1n"h'o0 bntor tiuti~e an ,d 'DIL4 lnbto 

suc~h 'as anvaMwould have the prpetis ecessary frtetn/vnigNFD 

IC0)27] Aznim.,,'al stde eosrt htGHR is aimotnreutrofhpticft metabolisum, 

Fat ~ h- acuuaini icrl faz a'nd in" the lie nras ihain hc s associated wt a 

progessive declinew of GHsereio bvy0 ever 7-00 yars from mid pbet such tha ede"rly 

people have siilr ees to Ose Wroun m urIaeien young'- . adults' ur" ancien ad'ults 

hae n nceaedincidence of non-alcohlic fatty liver disease (NAF lD1-) an steatc'hepatitis, GHll 

7
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replacement theralv reverses ths paro-ess It is hypothesizdthata H serea escha 

ibutamren, ill rstorepulsait ! secretion and lower visceral fat;." ',his is bsdo h 

observation that endogenous MH secretio correlates negati"vel:ywihheaonofvseaft 

and wit live V at aml, o (AFD and that low doseI Hrvessthispoes HIV 

mp ytopny is associated, w itn bothn mraevscalatcuuaioanseanptIti, 

ha benteaedwihboth surpyilgclrGH injections and wh eamnorelin (a ogatn 

GHRH anlog), S been donated oenhanc' G secretion, increase serum " 

SGF! and increase lenbody masin obese IdiIl this hyohei s supported, iuaoe 

is prpsdas temntfor NAFLD and stethpatti du toNAIFLD, hecmiaonwith 

var"iu"s agentss whic prove insulin sensit'vi is pos 'o m-itNgate the milddni 

action of the enhancedG seci-~o'n idcdb btmrn 

[00V28\] Vitamin- E 

[0029] Oxidative stess has beimicedto hvaniprntrole inthe progesnofNS 
vitamin E is well known as a Wre radical," scvngr an na bee prsrbafr1eteteto 

a"nd'N haen to"' 

NASH, Viami E Tratment for 1 year edu erum 'nsmnae activis as wel as N 

adut NASH patients who were a on 

IT versus PAN acOor tne treatment atonf aeeainswmhnacnfcsethpi 

histology in adults NTASH wihu ibtsand irhss 

taCI acordm to a radme~csmodelanyssemeyesuevtan sgifcty 

edcdserum hepatbiliary enzyms, hepti seoiinam tio, adepieluar 

haoon comare wnnecnr gop, ntoesuts 1wvr moinrvmn a 

[0031] In Japan, long-term vitamin E treatments (300 mng/day) for more than 2 years can 

amneliorate hepatic fibrosis in NA1SHl patients, especially in those whose serum transamin.,ase 

activities and insulin resistance can be improved. This result has suggested that metabolic factors 

should be controlled even when vitamin E is administrated.  

8
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[003 2] Altouh vamnE is now reconnnended only for biopsy y-jproe AS atet ihu 

diabetes, on, th ai fPVEStil tis associated With histologicalimrv enrgadsso 

diabetic status. Howver h piaycocr rgrig iai EfrNAHtetmn a been 

th oetilfrtoxicit ihln-tr rhg-os s iai Ettetmy increase ll 

conflicting resulv,`ts esW Enaed fR MNA , treatment wvith lower 

ose (300-4 mnay rather than 8N0m)oit agen shou be considered'N 

[ 00633] In anaspect, the present invention prvdsa, noveo lo ethod of" traignnadooi at 

lie disease (NAtFNDA) or nIn 

[0034 h-n anote aspect, the novel method War c s d 

Samount of a second drug seled fom: a dipeptidylp a4 

glucagon~ne ee atuo eetraos, atiznmaoe a sodom-- glucose tasa 

poen2(S GlT2) antgon'li St metformin,_ll ad Vitamini ,E 

[0035] Patient refers to a human patient, either child or adilt.  

N[0036]n aNnoth'easpect, the disease is NAFLD, 

[0037] In another aspect, the disease is NASH.  

10038 in another aspect the GIS s bua ee esylate).  

[:0039] In another aspect, 10-50 mng of ibutamoren is administered, for example, once daily. In.  

one embodiment, 25-50 mg of ibutam-oren is administered once daily. Other examples of the 

9
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amount of ibutamoren administered include 10, 15, 20, 25, 30, 35, 40, 45, and 50 g. In another 

aspect, ibutamoren is administered orally.  

[0040] In another aspect, the second drug is a DPP4 antagonist.  

104 inanterasect the DPP4 ataonistisseec'tedfron: 

itaglii '(adae a 2

vildgliiin(trden Mvust, typically dosed at 50 m wc/aoal) 

saxaglipti (tradenamenglyza* typically dosed a 2-S or n g/, orally); 

iagliptiTtypically doseda 5 mg/day, ora"y);, and, 

alogliptin (Iradename -Nesn, typically dosed a 6,25, 12S n 2 gdy 

orally), 

100421 in another aspect, the second drug is a GLP-1 ieceptor agonist.  

[0043] In another aspect, the GLP-01 receptoragnsiselcdfom 

cxenatide&raenams A3ye.. nd Byduremn. typically dosed! t 2 mg 

once/week' by inecio) 

in.1JeCtion; 

lixisenatide (tradename,,I - ,,-. A dybuxin* typically dosed at2 gdyby injecio) 

a 'igu'de (rdnmTazu ,tyiaydseat30 mg newe y 

injection); 

dulgluide(trdenme rulcit*,typically dosed at 0 75-1t5 mg oncek by

injection); and, 

semaglutide (tradenamne Oepctypcal dosed at-5-1gonewekb 

injection).  

fl.NZ10
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100441 In another aspec,the second drug is athiazolidinedione (ZDY.'iazolidiniediones (aso 

called glitazones) are aclass of drugs that have hyogyemicction (eg., antihpergycenic 

and/or antidiabetic>, 

oyicllaosdl"l', v)JUJ 3") or4 

[00461 ~aspect,thi. ecoY~ndarugistisseoin, (StiILc[2 

...., doedat5N10 o 1A5un/dy' 

orN'y 'C'NCQ' 

NC'~~ ~ ~ ~ ~ ~~~yial dosed~.~.", a,,' 5,.',-'- 5N C ' k~:.~ 

J dose alne-NN'' in ,NCN ,N'- '""" "N", '"'' 

, '4"'papc theNN; "eon dm--'-"g .N' M'C"tfo'-N''- is,,,,,,',:-;"' 'vaabe$Qa{>evri 

of dsage relme able of 50I
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4.'.'lJ. .  

v aogipin; IS 

(vii. rosiglitazone;iS D Q'Cd 

(ix.)ntI dapglfloin and,.  

[0050]K cIn nthe~r asec,{nAheIme.ho o50f reating, the GSis ibtamore~3Sn ad hecondrdug: 

cN''NN"W. o.c w 
4

NC 

' "'A 

;NC .3.U.3 .';AU'A'U'NU\ 

is metfonnin. eqDPI-l 

]Intejset h rsn ne tinrides0a novel method.' oftratngt n n

alohlcNatylie disease' ('."N D)r .'e\'nn-alcoholi"'"c'N steatchepatitis. (NASH), comprising: 

adminsterig to patn" n neheef 

(iC) a theapeuticall effec'iv amoun' ofl a growth4' haNN"nnne sereagge GH) 

[4 Inaote apc, thecn dru is selected frm dietiy peptdas-4(PP4 

[0055 I4¾4.n'..nthe aspct,-w'. the secnd.': drug Oi ipid)CO(yI peti" s-4<DP4'ataonst 
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100561 In another aspect, the second drug is a thiazolidinedione.  

[00571 In another aspect, the second drug is a sodium glucose transport protein 2 (SGLT2) 

antagonist.  

[0058]Inanotheaspt, in the m dof reaing,. teHS is ibutamoren, the second drug is 

sitagliptin, and the +hddrug is metformirN 

[0059] i another aspecN in the mnethodN of n he His the second drug is 

pioglitzone, and the third drug is metfonnin.  

IM00 The timing of the dosage of dhe fis(e heGS and second drugs (or first, second, 

and t,'hird drugs,) depe,,nds on, their dependent dosage regimen, Examples of dosage timing 

) Sm a d g nge formulation. This can bechieve "by c 

thedrug (wohe into Aingle fornulationN& (eoggan oral,:'o dosage) and then 

admiisteingthsi ngle r nuli on N 

indpedetl amiiserngthe drugs a-t aprxmtly -esm im-e (eog, 

ijfferenra dosages, oa/ijected dosages 'oCr injecte d-,. Noae.  

ovelapin ti (eg in t, t only oOe in dtheni), ono 

regimens (i) or (ii) anbe u,"sed folwdby addtional dosing of drugs, 

(iv) on-imhaeou dsin. ordrugs that are adiiseedwt dfern tmn 

(eog, daily 'eVersus weekly inaction), flto drugs in 
accorance ith, thi ".cii,' "vidual" prtcos 

[0061] One of the potential benefits of the present invention is the potential to adm-inister the 

first and second (or first, second, and third) drugs simnulataneously. For example, if the second 

13
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(orsecondnd thirddrug can be administered h the f and second (O'r second "and 
third) drugs can be oCnulated ito a s ,a (e"g, "ilabsule, podeiqid 

susenson etc.), .'ps.-e Iq 

100621 In anteiset he rsetiveto pro'vides a nvldrug compositon, comparing 

(i) a therapeutically eetive amount fagot onn sceaou G ) 

( a tca ofa sdi 

ppdase-4 ) iumgucoserns 

proein' 2 "(SO LT2) VN a n nN metformin'; aNnd, 

(iii) aphamacutiall aceptbleca.rrier; 

wrnet is usef'ul", ni t NAL and/orNA SH, 

063] In another aspct,' the' composiion is oralo.repareteray i 

[00641I)n ano(er aspec, the second drug is a DPP4 ;amis.  

[0065] in another , asetite GHS is ibutamoren and the second drug is sitagliptin 

[0066] Ianhe aspct- e- ddrug is a 

100671 In another aspect, dhe GHS is ihutamnoren and the second drug is pioglitane.  

[0068] In another aspect, the second drug is a SGLT2 antagonist.  

[0069] In another aspect, thesecond drug is netfornin.  

[0070] In. another aspect, the GHS is ibutamoren and the second drug is metformin.  

[0071] In another aspect, the present invention provides a novel triple drug composition, 

comprising: 

14
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(i a thrpuialyefcimou-nt of a groth ormu.onesceaoge(H) and 

(n.) a thrapancay enctie amuntof a secon,,d drgselecteda nmdieay 

petds- (D)PP14) antgnit a thaoldnein,., nd sodliu.m g-lucose 

tranpr prt- SL2) atgns; 

(iv,) apharmnaceutically acepable carrier; 

wherei th opstion is useful in teiN NAP, ED an/o ASH, 

[0072 In aotheras pect, t"he trpe drug compq.osition." is orall] rpaetly diiseal 

103In anotr aspect, n i etil cmiain ae s-econdl drue"' i"sa i naom, 

[00741 in another aspe, in the triple combination, the GS isu e and the second dru 

is sitagliptin.  

0075 . another aspect mn tnripecomman the second drug is at tmiazonanedione.  

100y6] In anoth aspect, in the ripe c aHS is a oan tesecondd 

is pioglitazone.  

[0077] In another aspect then the second is a SGLT2a n 

[0078] In another apcthe rsn rvninpoie nvlpcaigkt opiig 

( at least on is oprmncmnm:aieaetcyefctive amutof 

a growt homne s eetagogu (GH!S) and ae phraeuicaly acpta carier 

Mn. at east one seconacomparmem, cmpnsmg a mrpuiayetcieaon 

of,-a, second dr ,ug sel-cted from.: dippt6lidy pesds- ZDP4 atgns, a 

thiazolidinedion,e, a sodium n cs-tasot rti 2(SL2angoitad 

metfornin' and apancuilyaccepale career
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9n aspethn p e a kic 
(i) a least one irstcoartetcmriig a nVA'O' k~ theraeu2tikay efeciveaouto 

oa sn d selec'te no m:' 'ptd pept ia4 ( 
shaidndo and, a soimguoetanpr rti (GT)atgns 

alsn CeQetfive amount .  

a-hrdduwihi meain a-nd a, parm-,a ceuialyacetblarir 

[80 Innote asp c heNpesen inventionSprovidesesohfr andsec-oddrugsIfo 

the marnuacmre'' '2amdcme o h t-;C.'"N22';Nreatment.' or' an'indicaion recited;2 herein 

i08)In aoifthe aspet, he'resnt' inventC'ionprvidethe us 'f h frt seco-nd, ndtir 

N;N'\'N S' -,,' 2 - ' 

drug "or the' maufcurko mdiaen frth tetmn of an' ndiatio>ng reie heen.  

[0082] In another asectIthe present>invenitio proide\anoecmpstn comprising---. th...e firs 

[003] n aothr sec, e reen $24.invtIion prides>A~ 2 a novel2 comotioA opisn.h 

M, 2 -- "p N" -' .,nd 

first seon,n thrd drg o sei h rateto niniainrcieeen 

[084]Most of the approved h 'eren have a spcificN p a is( 

ob utaen ibuta moe mesylate) Whie the approve oa 

16
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N to U' <N' vNN .  

invnton may bet atn conunto with any other e'bodik'f;ment C Ur eodiment Nod 

nisted b aenin da own inep'' emodm"en" 

' kp'N'"'tNNN ' .NNt
4  

iN" ' N4' N 

VNed ""'0 

*c ''''c." 'T S, '" ".' ,D 

Furthermore, any emn of an en' isZR mb h' other 

ns f a eb dm t s a addition embo 

iVN'"..4 ' a'1 'AN,'" .n u 't 'C. ...  

08]"rai r"r emn" coer the-n traeto a dieaestt inO a " m mal,' ndQ 

inclds (a) prvnigtedsaesa no occurin in- a mama, n priuahnsc 

I'N OX' INIZ'V.Na - j' 

mNannnai'4 ' 'is 2"redis "osed toh isas-tae u has no"JNt. ' vet ' b d nsed ahvn i inhibitng hn i d pa a 

e'NNg, Ncauin C egessonof hedisas state4CN4 until a2' desired
4

,'
4 

endoin is'N'4N¼ reahed TC eair4als 

includes \,he am 1orto of asymtomof disease (e NN, lessen the.pain'' ordicomot), wherei 

such amelioration may or maynbedctly affecting'4 Nthe'NN Niseas (e , cus,,tranmissin, 

expressio.
4

' n ,' e4'tc . CCUtN'N¼'N'44C '"NNN' ',~\42'4N 4'4' '
4

v,, 

[0088]42'NC "P'ha"nnaeicaly ccetbe at" ee to derivatives of th disclosed 'compounds 

wneremine'Narent\cmpoNnaN'N'NoNinea " m an a corCas, sitNterotN2am le o 

phamaeunaly acetable salts included ut4ar 'C4.notC4 nNmte to,'N Nneral444N'NC or 'NramN"a'o' saNs'a 

bascNrsides uc asamnes;''~C aC ali o organc sal oNf'C,2CvNC'~' acidicN residues sch4(2 as caboxylc acds 

and2¼4' tnNrei nn aenal accetabl sais i'niue n eNNN' *c
4
'nenional'N~4 no 2'',n.toxicNaits"o 

th qutrayauoiu a' ftepaetcmon orefreanl, frmnntc 

inorgni ororanc cisFo eamle sc covetina no-oi sa\inlue but are 4not' 

limited"; to,' N''s denied fom nrgni<c nd orgaNniacdsectdro ,2ehndulni,2 

actxyezoc 2-yroythnslfncaetc scric eneeuloic enoc bcrbnc
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phnlaei phosf~~phcKpoygatuOnJic, popionie s.a'vlcyic,tstric, subaQcetic, sucii 

su..am,.su..ar ,.s...n tarmi, Madare, and toenesulo 

[009.Thephnnaeuicalyaccepable salt.s of thepresent neto can he snhszdfo 

he paen compun tlhat otan a. basic or,, acidic m-oiety by covninlceicalmehos 
_b ' (N,, N 'n'"qlp',o 'eneraiy, sucn saits canl be '-prei free aaor 'ase''N "orms"ofnesecompo 

wiha stihoercamlount of the aooropriate base or acid in water or in ano ncsolvent, or 

in a mixture of thec two; eerly non-aqueou media ike ether, ty cttehnl 

isopropanol, or acetonitrie are useful. Lists of suitable salts are found in Remington's 

Pharacetica Scencs 18t ed, ac Pu'blishin6g CopnEsoPA, 199,0, p 445, the 

d by'ref'erence.' 

9 Thrpuial efec'v o" in an amount of'a cmon 

invntin hatiseffctv wen adminiAse aloe Or in cmiaint r bst, dibees 

yhpneuacardi,"vascular iINsorderss, an 

a combination coobtiy zhref oraohridcton listed heen"hraetial 

efeciv aout"alo ncudsan amount of the combintin of cmonslamtat i.s 

efeciv'o treat the desired iniato.Th obiain fcmpud can be a snristi 

comnbinationSeg, as aeene, ereaml, y uaou aniaayAdav, nzMegut 

18,22:2-7-55, ccus when the effet of the copud6hnamns 1rdi obnto i's 

geater than teadivefetof the compounds when dmnitee alone as a single agentLI 

ra' as mnost l or lower doses of tne 

comouns. ynegycan be in terms of lower cytotoxicit,icraedefet or some other 

social erroct, or ine combman npared w iemliua opnns 

[001] n he resntinvntothe cmons)of ,thepesn invention can be administered in 

aycovmn manr&eg., emerauy or- parentern-i"y. Ixmples ofr meods of aMAitrto 

inclde oallyandtransdermally. One sk,-illedJ' in thsartsawr that. the rou'tes o diitrn 

adinstaton, ustained an/o odfe relase -omostin aybefvrdOhe 

""N18
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acceptable r s may inc, ijectons (g r no, i s 

suspensionss. o 

[0092] If a solid compositon i te form of tablets is prpaed heo active igeens)can .,be 

magnsium\(N steara0tiand tale.The tble c 0Oan exaotionlycaedwtsurseo nte 

approprate subsance or MhY can e rete so aZ.s to haea standor deldayedacitynds 

as to release a predetemined amount of acieigein otnosy aslscnbe 

obvamea, fotrxmlo nm tne actnve mgedens ithI auetan'nopoamIh 

reutin-mxtr inzto sof"" or two iece hard capsules By w .ay oexmeasrpreiircan 

contain., te active ingredient(s) in cojnto iha sweetener, whih s tyial alorie-free, 
anl antiseptic (gmehpaanad/rproplaae) aI I lvrnada aporaecr 

a aerdipesilepowders or graudkes, foJntnccncoti n active mngreatent(s) mnxed, 

with dispersants or wetting agents or with supnigaet uhaoyiyprolidon,10 as 

wel-l as wtswenrsortaecoecosRealamnsrincnbeeftduig 

suposioris, hic ar prpard wthbinderk:,,s mligat the rectal temperature (e., Cocoa 

but.er an/or polyetnylene gcois), Nges or ,Sams, abe ettee 

usig queussuspesos isoton ic saline soutons, or injectable strie soltin, whiuclh conai 

phamacogcaly compatibe dispersnts and/or wetting agents (e g, proy _ee gyco` andor 

polyethylene glycol), The tivt nrdets caaso bet fomlae"s micocasues "o

micrasphere, optionll with o or more carrir3o addtives. 'The a"ct"e also 

be p din the form of, with ar e y., p 

:2Tydoxprpy-,-yc n aor m y.-' 

[93The dose of tecmon ftepeetivninamnsee al ilvr na 

19
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reatd( NAFLD or NASH). Th doeof' te c pnd of hiso 

prsetinetinhaebeen . provid-1ed above but mlay vary based Knsnrisi IfecsoM 

combination of` tw:-o or thre -rus, 

[004] hecmpun canb adinistered in a single lose or in a;umero3sale dose s oe 

a period otieThlnghof time during Which the copudisamnsee varies on an 

indvidalbasis and an con ,tinue until the desired results are acivd(~,rdcinof body 

jwsi M-C in1 Fe disclosure is fawrther iusre ytntowgexmes wch are not to be 

consued as liiigthis disclosure in scope or spirit" to thei" specific rceue hri described, 

It is to be understood thtteexamples are provided to itutaecertan embodimuents and that no 

iNatiN A tNo tN e scope or mdiNou is m-Ai'N enddth'eey' is to be rs 

resort may be 'had to v.a'rious other moietmdfctos n qiaet hro hc 

nay suggest themselves to those skilled in the art thutdepartin fro t siritofth t 

disclosue and/or scope of the appended clams, 

[9 Exampl6es of orNalN Compo fs i-t(i on s ofC -t re sentz inv etion are proviNd-ed in tes enable 

(only atv nrdet r hw) 

Ex. No. butamoren Sitag~ipt -n loglitazone 1Metform n 

'AN N 
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6 25 50 15 5002 

------ ------ ------ ------ ----- -- -- ---..... t .. ' .. l t 

;:-r'n ,0 mg " 4 In 

eg ofthiazohdinedione 

-- -- -- -- -- -- -- -- -- - -- -- -- -- -- -- - ---- A.. .. . ... . .. . . .. . .. .. .. . .. .. .. . .  

"N"Ie ff r n-, i 

S ' I > "'d'3NNN"N7 mg, 14 ''. r "'4 in-'\N'' 

A.. ot UN. RSOMA .''~,AN,'t' , Nt,' 

%A~ -- -- - - -- - - -- - -- - - -- - -- - - -- - -- - -- - - -- - -- - - ---- ---- ---- --- ---- ---- ---- --- ---- ---- --
a~Viami E'~' 300"'mgN'40"Omg, N00'mg 

......... ........ .... .. . . . .. . . . . .. .. . .. .. . . .. . . . . . .. . . . . .. -~NlN ' .... ...... ...... ...... ......  
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investigate whether treatment with ibutamoren, also known as ibutamoren inesylate, which is a 

growth hormone secretagogue, will decrease liver fat and improve liver inflammation and 

scarring in obese individuals with NAFLD.  

Coitiion or disease Intervepnti/reatment Phase 

No-lchle at Lvr Drug: ibtmrnDu:-etc has 

Disease Placebo 

Obesity 

Obesity, Abdominal 

Liver Fat 

Fatty Liver 

Allocation: Randomized 

intervention Model: Parlle Assinmnt

n Qare Providerinvestigator, Otcomes 

As ssso)
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Official Title: Growth Hormone Secretagogue to Improve Nonalcoholic 

Fatty Liver Disease and.Associated Cardiovascular Risk 

Arms and Interventions 

Arm IIntervention/treatment 

Experimental Ibtmoe (U 2 2 g Du:luaoe 

tablt Olin~ Phrina !btamoen rng po da," 

dentca paceb givn orlly ai yPlacebo tablet daily 

Outcome Measures 

Liver Fat onent [ e :mbaselne to 12nJ h months) 

Liver as measurecd: hydrnma r a p s 

SecondayOtcm eaue.  

AFND ScoreTime Frame: $hange fromN baseineto 12monh 

NAL'ciit cr N ',soe between N-8 No Nie bips 

Postprandial hepate &novo lipogeess [T e F change froma, baseline to 12 

months] 

23
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-IhN'V'N'NtN" .',N"--x liN't"o'CeNNCNNNg'fl 

-C. -O ar '½z.N NYA Y. 0N\',z'-.  

N~~ ~ 15NNN'N 

N"'-n-NA "N' d~N.~N n. N '"'-~N 

o' \'' s ' zNyNNNNoNNNNp 

,"0 1NN 'NN""'NVNN'N ~.N' "N 

Eligibility Criteria

N', YN A A+ "V 

'N'NNNN''~\' \N'NNNN'N'\N',0 '71"ANN. '3 \ 

NNN(NN i'' NNN ;~'NV' 

- 'N J,'NNN(N 'N N'"NN NjCN 

,l'tp-,tz OSQ,11lN ',NN ( NK'N. .&NNNC > n ' )&t$'y 

V (>'~m~l 'NNNNN" 'N'UN'N' ' ' 'NC'fl N24N
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-ea C ;'n hh ' ni t "'Bzv 

"¶2i e'-za':- -'53}SngtievUviOinI ye ,N N' 

A N us fvtninI 40itrntoaNnt alsal ds o m 

.0-oi se'Ic" "s f'>2 >9 UM 

dady~~~~~~~~~\ Orme''&t'est3cncu otsoerdeps\ es mse sn e 

Am wn0 , us " ' "' i ''\"'bN"r''NNN""'NNc'V.t2fL 

thazlidieions rglicm o ' 

Wo d rPna t-eteni2 maigo m, 11,N's i'%t "' 

N',,"r c.> "aN o 

use nth "'WN 'Nn.'sPr"o-"to ii 

-Use ofgro'wth hormone orgrowdaihomoecrelea~singhormone orOGHsereatgague 

within the past Iyear 
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-Change in lipidlowering or anti -hypertensive regimenlwitin 2mionths of screening 

-Hecmoglobin <10.0 g/dL or Creatiine>1.5.mg/d..  

-Active malignancy 

.~;rfA~~ hsjc'ry of 

Participation 

(HI axis 

useusooriss~- forN'w~ a'pr r pioS 

-We s wiTS4 2 kss flhrNkln>2 

breastfeeding 

26
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Ox'o-n''"as abve''N in u the1 oahsrSYWinr(4Th(H&UOthira)Vorlnvr 

-judged0¾- by th inrcigaor o `)oeAa-ros'aoe obiarth 

aboveN ' 

'N N'("'~qpl'' 

olN A' a prpoe stud is to ''N'C'"'N' Me% A i 

-so k- S u tan rCma':3ot0L. isornn ol"aoui 

' ,"aty 1)" NNVse XDr: 2 

bosiky~~ 1", ~ce 

"' N''''N,,,',8NN N S~N'N\ ~C ' ' tA35aznC: -~ s 

Z{S0ve'. r22 tN'N''CC N'CNQ N'lSfC f*'NNNNC' 

Fa'~~y 'N)jNrnC (C N 'C'''NN 'N"N M *0N 

N'qNN ' N' 'N. "',. \.x V.V~.\ X N......'.....CX( 
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Arns and Interventions 

Arm Intervention/treatment 

Experimental: lbutamoren (ILUM-201) 25 mg Drug: Ibutamoren 

tablet [Lunos Phanna] Ibutamoren 25 mg po daily 

Other Name: ibutanoren; LUM-210, 

OratropeTM 

Experimental: lbutamoren (LUM-201) 25 mg Drug: Ibutamoren (LUM-201) plus 

plus Pioglitazone 30 mg for two months Pioglitazone 30 mg or 45 mg 

followed by 45 mg for remaining 10 months 

Placebo Comparator: Placebo Drug: Identical Placebo 

identical placebo given orally daily Placebo tablet daily 

Outcone Measures 

Primary Outcome Measures 

Secondary Outcome Measures 

NAFTL Acvivity Score[ime Frame: ch.agfombseno.  

NAPLD Aetivity SceoeNASscoredtweev n 0-8) from iver biopsy 

months] 

hepatic de novo lipogenesis as measured by stable isotope methods 
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Coronary plaque volume [Time Frame: change from baseline to 1 2 months 

Volume of calcified and noncalcified plaque determine by coronary computed 

tomography angiography (CCTA) 

-Non-high density lipoprotein (Non-HDL) Cholesterol [Time Frame: change from 

baseline to 12 months] 

Fibross core [TimeFramo to t 12m ns 

Egbi rit eri a )Kkit,, 

Agea, Eligilotdy: 8 Year t o 0Yer d (Aut Older Aduh lier) AS 

Sexe ElIgiM f SWdy All a ",,,,tylvr o ) 

AcepsHalthys Volnteers: anofpBs eatgnngtv 

I nclusio, nCriteri 

en' and wom~en18-7Py29 -Body mass index (BMI) '> 30kg/m2 

magneic reonanc specroscoy (' MRS 
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If use f J",ntcrr-rj 

-o o' -`,o Ast N_'u v -............y Q or 

dalZ O a x\.( a"'.OA lIt3 3-the put inyews 1assesseds Th'-Nd'a 

Otiy0103toD 3 .- .,'

&AA&x2Y - I I AlA 07D1k5C tiXitr 

Mse of anyspecific _or -----

-- ~fOW(IhCIOISI O~OS0304t~ uc~-c,-flti111E {N' 

111L l3lII.01l1S0Tl10t~flt?~~c4 olICS 2Z011/i-p N' 

---ni yse. ' use -Io-'' ro o h aeievd 

gn s' of N", 

o- NN-'Yci~A, rxt LI~ 

4ACofpowh r lou;,nncllhomone"- ('n-&31131t0 

Wihi N-AN pastNN".~ I year3t'r'~r''2n.  

-Chane inlipidloweing o ant-hypetensve reimenwithn N-2N motso srenn 

-Hemgloin 100 gdL r Ceatn½Ane >LN'½' 

\~~ ~N$½>N 2 Ut-NQANANN~C Nl ' A30N;
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1-6skg of&~ prostate canc0?.oroor 01c 

participation 

inaxis 

-Use~~~~~~""" of phsoogcs'soon r sroeno 

yew:t'tto817in vsi fi.. Sstk. isf pmtris~s$ir3;tzasZlong asi cti'wigh',tlioiN~' 

-S-NC~ ~ ~~a~ 6\N~';N N"'~ .NNN''' 

b $- (',,~2( 'o 

to~ orta <"'N N nit"og'N'INN"' ' part'N' N '"'' 

J'aluin an 'itr of ofth 

Movng"in them 12 tYi~~nro'ii~Y~tO' "044NC nnoro C a2Lial*U~.rii 

b) 2 3"N '2" ' " ' '.'m.  

i~it~ta~IY'r'iogi&fi



-Active consideration for a procedure or treatment that involves significant radiation 

exposure as defined above in the 12 months following randomization 

-Not willing or able to adhere to dose schedules and required procedures per protocol 

-Since FDA has warned that overall, the data suggest that pioglitazone use may be 

linked to an increased risk of bladder cancer. Therefore, in this trial, patients with a 

history of or presence of bladder cancer will not be included in this study 

-Judged by the investigator to be inappropriate for the study for other reasons not 

detailed above.  

[0097] Numerous modifications and variations of the present invention are possible in light 

of the above teachings. It is therefore to be understood that within the scope of the appended 

claims, the invention may be practiced otherwise that as specifically described herein.  

[0098] It is to be understood that, if any prior art publication is referred to herein, such 

reference does not constitute an admission that the publication forms a part of the common 

general knowledge in the art, in Australia or any other country.  

[0099] In the claims which follow and in the preceding description of the invention, except 

where the context requires otherwise due to express language or necessary implication, the 

word "comprise" or variations such as "comprises" or "comprising" is used in an inclusive 

sense, i.e. to specify the presence of the stated features but not to preclude the presence or 

addition of further features in various embodiments of the invention.  
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WHAT IS CLAIMED IS: 

1. A method of treating non-alcoholic fatty liver disease (NAFLD) or non-alcoholic 

steatohepatits (NASH), comprising the steps of administering to a patient in need thereof: 

a therapeutically effective amount of a growth hormone secretagogue (GHS), which is 

ibutamoren; and 

a therapeutically effective amount of a second drug, which is pioglitazone.  

2. The method of Claim 1, wherein the therapeutically effective amount of ibutamoren is 

25-50 mg/day.  

3. Use of ibutamoren and pioglitazone, in the manufacture of a medicament for treating 

non-alcoholic fatty liver disease (NAFLD) or non-alcoholic steatohepatits (NASH).  

4. Use of ibutamoren, in the manufacture of a medicament for treating non-alcoholic fatty 

liver disease (NAFLD) or non-alcoholic steatohepatits (NASH), wherein the medicament is 

to be administered in combination with pioglitazone.  

5. Use of pioglitazone, in the manufacture of a medicament for treating non-alcoholic 

fatty liver disease (NAFLD) or non-alcoholic steatohepatits (NASH), wherein the 

medicament is to be administered in combination with ibutamoren.  

6. A method of treating NAFLD or NASH, comprising: administering to a patient in need 

thereof: 

a a therapeutically effective amount of a growth hormone secretagogue (GHS), 

which is ibutamoren; 

b a therapeutically effective amount of a second drug, which is pioglitazone; and 

c a therapeutically effective amount of a third drug, which is metformin.  

7. The method of Claim 6, wherein the therapeutically effective amount of ibutamoren is 

25-50 mg/day.  

8. Use of ibutamoren, pioglitazone and metformin, in the manufacture of a medicament 

for treating non-alcoholic fatty liver disease (NAFLD) or non-alcoholic steatohepatits 

(NASH).  
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9. Use of ibutamoren, in the manufacture of a medicament for treating non-alcoholic fatty 

liver disease (NAFLD) or non-alcoholic steatohepatits (NASH), wherein the medicament is 

to be administered in combination with pioglitazone and metformin.  

10. Use of pioglitazone, in the manufacture of a medicament for treating non-alcoholic 

fatty liver disease (NAFLD) or non-alcoholic steatohepatits (NASH), wherein the 

medicament is to be administered in combination with and ibutamoren and metformin.  

11. Use of metformin, in the manufacture of a medicament for treating non-alcoholic fatty 

liver disease (NAFLD) or non-alcoholic steatohepatits (NASH), wherein the medicament is 

to be administered in combination with ibutamoren and pioglitazone.  

12. A drug composition, comprising: 

a a therapeutically effective amount of a GHS, which is ibutamoren; 

b a therapeutically effective amount of a second drug which is pioglitazone; and, 

c a pharmaceutically acceptable carrier; 

wherein the composition is useful in treating NAFLD and/or NASH.  

13. The drug composition of Claim 12, wherein the therapeutically effective amount of 

ibutamoren is 25-50 mg/day.  

14. A drug composition, comprising: 

a a therapeutically effective amount of a GHS, which is ibutamoren; 

b a therapeutically effective amount of a second drug, which is pioglitazone; 

c a therapeutically effective amount of a third drug, which is metformin; and, 

d a pharmaceutically acceptable carrier; 

wherein the composition is useful in treating NAFLD and/or NASH.  

15. The drug composition of Claim 14, wherein the therapeutically effective amount of 

ibutamoren is 25-50 mg/day.  
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