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Item 8.01. Other Events
 

On March 14, 2017, Axsome Therapeutics, Inc. (the “Company”) updated its presentation slide deck in preparation for a presentation by
Herriot Tabuteau, M.D., Chief Executive Officer of the Company, at the 29th Annual ROTH Conference (the “Conference”) on March 14, 2017. Dr. Tabuteau
will be presenting at the Conference to provide an overview of the Company’s business and late-stage clinical product candidates, AXS-05 and AXS-02.
Attached as Exhibit 99.1 to this Current Report on Form 8-K is a copy of the presentation slide deck to be used in connection with this presentation.
 
Item 9.01. Financial Statements and Exhibits.
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SIGNATURES

 
Pursuant to the requirements of the Securities Exchange Act of 1934, the registrant has duly caused this report to be signed on its behalf by the

undersigned hereunto duly authorized.
 

Axsome Therapeutics, Inc.
  
  
Dated: March 14, 2017 By: /s/ Herriot Tabuteau, M.D.

Name: Herriot Tabuteau, M.D.
Title: Chief Executive Officer
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Exhibit 99.1
 

N A S D A Q : A X S M March  2 0 1 7  ©  2 0 1 7 , A x so m e T h erap eu tics, In c.

 



F L S  F o rw ard -L o o k in g  S tatem en ts &  S afe H arb o r C ertain  in fo rm atio n  co n tain ed  in  th is p resen tatio n  m ay  in clu d e “fo rw ard -lo o k in g  statem en ts” w ith in  th e m ean i n g  o f th e P ri v ate S ecu rities L itig atio n  R efo rm  A ct o f 1 9 9 5 . We m ay , in  so m e cases, u se term s su ch  as “p red icts,” “b eliev es,” “p o ten tial,” “co n ti n u e,” “estim ates,” “an ticip ates,” “ex p ects,” “p lan s,” “in ten d s,” “m ay ,” “co u ld ,” “m ig h t,” “w ill,” “sh o u ld ” o r o th er w o rd s th at co n v ey  u n certain ty  o f fu tu re ev en ts o r o u tco m es to  id en tify  th ese fo rw ard -lo o k in g  statem en ts. In  p articu lar, th e C o m p an y ’s statem en ts reg ard in g  tren d s an d  p o ten tial fu tu re resu lts are ex am p les o f su ch  fo rw ard -lo o k in g  statem en ts. T h e fo rw ard -lo o k in g  statem en ts in clu d e risk s an d  u n certai n ties, in clu d i n g , b u t n o t lim ited  to , th e su ccess, tim i n g  an d  co st o f o u r o n g o in g  clin ical trials an d  an ticip ated  clin ical trials fo r o u r cu rren t p ro d u ct can d id ates, in clu d in g  statem en ts reg ard in g  th e tim in g  o f in itiatio n  an d  co m p letio n  o f th e trials, in terim  an aly ses an d  receip t o f in terim  resu lts; th e tim in g  o f an d  o u r ab ility  to  o b tai n  an d  m ain tain  U .S . F o o d  an d  D ru g  A d m in istratio n  o r o th er reg u lato ry  au th o rity  ap p ro v al o f, o r o th er actio n  w ith  resp ect to , o u r p ro d u ct can d id ates; th e C o m p an y ’s ab ility  to  o b tain  ad d itio n al cap ital n ecessary  to  fu n d  its o p eratio n s; th e C o m p an y ’s ab ility  to  g en erate rev en u es in  th e fu tu re; th e C o m p an y ’s ab ility  to  su ccessfu lly  d efen d  its in tellectu al p ro p erty  o r o b tain  th e n ecessary  licen ses at a co st accep tab le to  th e C o m p an y , if at all; th e su ccessfu l im p lem en tatio n  o f th e C o m p an y ’s research  an d  d ev elo p m en t p ro g ram s; th e en fo rceab ility  o f th e C o m p an y ’s licen se ag reem en ts; th e accep tan ce b y  th e m ark et o f th e C o m p an y ’s p ro d u ct can d id ates, if ap p ro v ed ; an d  o th er facto rs, i n clu d in g  g en eral eco n o m ic co n d itio n s an d  reg u lato ry  d ev elo p m en ts, n o t w ith i n  th e C o m p an y ’s co n tro l. T h ese facto rs co u ld  cau se actu al resu lts an d  d ev elo p m en ts to  b e m aterially  d ifferen t fro m  th o se ex p ressed  in  o r im p lied  b y  su ch  statem en ts. F o rw ard -lo o k in g  statem en ts are n o t g u aran tees o f fu tu re p erfo rm an ce, an d  actu al resu lts m ay  d iffer m aterially  fro m  th o se p ro jected  . T h e fo rw ard -lo o k in g  statem en ts are m ad e o n ly  as o f th e d ate o f th is p resen tatio n  an d  th e C o m p an y  u n d ertak es n o  o b lig atio n  to  p u b licly  u p d ate su ch  fo rw ard -lo o k in g  statem en ts to  reflect su b seq u en t ev en ts o r circu m stan ce. T h is p resen tatio n  also  co n tain s estim ates an d  o th er statistical d ata m ad e b y  i n d ep en d en t p arties an d  b y  u s relatin g  to  m ark et size an d  o th er d ata ab o u t o u r i n d u stry . T h is d ata i n v o lv es a n u m b er o f assu m p tio n s an d  lim itatio n s, an d  y o u  are cau tio n ed  n o t to  g iv e u n d u e w eig h t to

su ch  estim ates. N eith er w e n o r an y  o th er p erso n  m ak es an y  rep resen tatio n  as to  th e accu racy  o r co m p leten ess o f su ch  d ata o r u n d ertak es an y  o b lig atio n  to  u p d ate su ch  d ata after th e d ate o f th is p resen tatio n . In  ad d itio n , th ese p ro jectio n s, assu m p tio n s an d  estim ates are n ecessarily  su b ject to  a h ig h  d eg ree o f u n certain ty  an d  risk . ©  A x so m e T h erap eu tics, In c. 2

 



A x so m e is ad d ressin g  g ro w in g  m ark ets, w h ere cu rren t treatm en t o p tio n s are lim ited  o r in ad eq u ate, b y  lev erag in g  w ell-ch aracterized  co m p o u n d s to  create n o v  el th erap eu tics to  m eet u n m et m ed ical n eed s an d  im p ro v e th e liv es o f p atien ts. ©  A x so m e T h erap eu tics, In c. 3

 



O v erv iew  O u r C an d id ates an d  P ip elin e • T w o  d ifferen tiated  P h ase 3 -stag e assets targ etin g  sig n ifican t an d  g ro w in g  m ark ets: –  A X S -0 5 : n o v el th erap eu tic co m b in atio n  w ith  m u ltip le m ech an ism s fo r C N S  d iso rd ers –  A X S -0 2 : o ral, n o n -o p io id , lo n g -actin g , p o ten tially  first-in -class th erap eu tic fo r ch ro n ic p ain  • R esu lts fro m  all 3  o n g o in g  P h ase 3  trials ex p ected  o v er th e n ex t • N o v el in d icatio n s, p o sitiv e p ro o fs o f co n cep t. • P aten t p ro tectio n  to  2 0 3 4 . 1 2  m o n th s. • Wo rld w id e rig h ts. an t D ep ressio n : F ast T  im er’s D isease O rp h an  D esig n atio n ; F ast T rack  G ran ted  A b b rev iatio n s : B U P  =  B u p ro p io n ; D M =  D ex tro m  eth o rp h an ; C R P S  =  C o m  p lex  R eg io n al P ain  S y n d ro m  e; O A  =  O s teo arth ritis ; B ML  =  B o n e Marro w  L es io n s; S P A  =  S p ecial P ro to co l A s s es sm en t; C L B P  =  C h ro n ic L o w  B ack  P ain ; MC  =  Mo d ic C h an g es . ©  A x so m e T h erap eu tics, In c. 4  P ro d u ct C an d id ate P reclin ical P h ase 1  P h ase 2  P h ase 3  A X S -0 5  (D M +  B U P ) T reatm en t R esist A g itatio n  in  A lzh e rack  G ran ted  In itiated  A X S -0 2  (d iso d iu m  zo led ro n ate tetrah y d rate) C R P S : U .S . &  E .U . K n ee O A  w ith  B ML  C L B P  w ith  MC s s: S P A  R eceiv ed ; F ast T rack  G ran ted  In itiated  In itiated  A X S -0 6  P ain

 



©  A x so m e T h erap eu tics, In c. 5  A X S -0 5  D ex tro m eth o rp h an  (D M) +  B u p ro p io n  (B U P ) N o v el th erap y  fo r C N S  d iso rd ers: • T reatm en t R esistan t D ep ressio n  (T R D ) • A g itatio n  in  A lzh eim er’s D isease (A D )

 



A X S -0 5  C N S  D iso rd ers: Mech an ism s o f A ctio n  P h arm aco d y n am ic S y n erg y  R elev an t In d icatio n s R elated  A g en ts • • K etam in e Mem an tin e (N am en d a® ) • • F lu v o x am in e (L u v o x ® ) D o n ep ezil (A ricep t® ) • • D u lo x etin e (C y m b alta® ) V en lafax in e (E ffex o r® ) • • • E scitalo p ram  (L ex ap ro ® ) F lu o x etin e (P ro zac® ) S ertralin e (Z o lo ft® ) • B u p ro p io n  (Wellb u trin ® ) • B u p ro p io n  (Wellb u trin ® ) D M =  D ex tro m  eth o rp h an ; B U P  =  B u p ro p io n . R elev an t P res en t ©  A x so m e T h erap eu tics, In c. 6  Mech an ism  o f A ctio n  D M B U P  A X S -0 5  D M+ B U P  N MD A  R ecep to r A n tag o n ist S ig m a-1 R  A g o n ist N o rep in ep h rin e R eu p tak e In h ib ito r S ero to n in  R eu p tak e In h ib ito r D o p am in e R eu p tak e In h ib ito r N ico tin ic A C h  R ecep to r A n tag o n ist

 



A X S -0 5  C N S  D iso rd ers: Mech an ism s o f A ctio n an d  R elev an t In d icatio n s P h arm aco d y n am ic S y n erg y  R elev an t In d icatio n s1  R elated  A g en ts2  • Mem an tin e (N am en d a® ) • D o n ep ezil (A ricep t® ) • V en lafax in e (E ffex o r® ) D M =  D ex tro m  eth o rp h an ; B U P  =  B u p ro p io n . R elev an t P res en t 1 . In d icatio n s listed  are asso ciated  w  ith  th e m ech an ism  o f actio n  an d  are n o t related  to  eith er D M o r B U P , u n less sp ecif ically  n o ted . 2 . A g en ts d o  n o t co n tain  D M o r B U P , u n less sp ecif ically  n o ted . ©  A x so m e T h erap eu tics, In c. 7  • K etam in e • F lu v o x am in e (L u v o x ® ) • D u lo x etin e (C y m b alta® ) • E scitalo p ram  (L ex ap ro ® ) • F lu o x etin e (P ro zac® ) • S ertralin e (Z o lo ft® ) • B u p ro p io n  (Wellb u trin ® ) • B u p ro p io n  (Wellb u trin ® ) Mech an ism  o f A ctio n  D M B U P  A X S -0 5  D M+ B U P  N MD A  R ecep to r A n tag o n ist S ig m a-1 R  A g o n ist N o rep in ep h rin e R eu p tak e In h ib ito r S ero to n in  R eu p tak e In h ib ito r D o p am in e R eu p tak e In h ib ito r N ico tin ic A C h  R ecep to r A n tag o n ist

 



A X S -0 5  C N S  D iso rd ers: N o v el T h erap y  fo r C N S  D iso rd ers D M A lo n e D X O  D ifficu lt to  ach iev e p o ten tial th erap eu tic p lasm a lev els. D M D M R ap id  m etab o lism  A X S -0 5  (D M +  B U P ) D X O  In h ib its D M m etab o lism  • P h arm aco k in etic sy n erg y  • P o ten tial p h arm aco d y n am ic D M B U P  D M B U P  sy n erg y  • P o ten tial efficacy  in  C N S  d iso rd ers D M co n cen tratio n  in creased  to  th erap eu tic ran g e D M =  D ex tro m  eth o rp h an ; D X O  =  D ex tro rp h an ; B U P  =  B u p ro p io n . B U P  activ e at C N S  recep to rs • P h ase 1  trials w ith  A X S -0 5  co m p leted : –  S ig n ifican t in crease in  D M p lasm a lev els. • P h ase 3  in  T R D  in itiated . ©  A x so m e T h erap eu tics, In c. 8  IP  O v erv iew  • 1 7  issu ed  p aten ts –  p ro tectio n  th ro u g h  2 0 3 4 .

 



A X S -0 5  C N S  P H  1  D iso rd ers: R esu lts D ex tro m eth o rp h an  A U C  D ex tro m eth o rp h an  C m  ax  P < 0 .0 0 0 1  P < 0 .0 0 0 1  1 7 0 0  1 6 0 .0  8 5 0  8 0 .0  0  0 .0  D M 6 0  m g  D M 6 0  m g  +  B U P  1 5 0  m g  (A X S -0 5 ) D M 6 0  m g  D M 6 0  m g  +  B U P  1 5 0  m g  (A X S -0 5 ) A x so m e d ata o n  f ile. † D M, D ex tro m eth o rp h an ; B U P , B u p ro p io n . ©  A x so m e T h erap eu tics, In c. 9  A U C 0 -1 2  n g * h r/m L  C m ax  n g /m L  3 .8  1 5 8 .1  2 8  1 6 8 6

 



A X S -0 5  C N S  P H  1  D iso rd ers: R esu lts D ex tro m eth o rp h an  A U C  D ex tro m eth o rp h an  C m  ax  P < 0 .0 0 0 1  P < 0 .0 0 0 1  1 7 0 0  1 6 0 .0  8 5 0  8 0 .0  0  0 .0  D M 6 0  m g  D M 6 0  m g  +  B U P  1 5 0  m g  (A X S -0 5 ) D M 6 0  m g  D M 6 0  m g  +  B U P  1 5 0  m g  (A X S -0 5 ) D o se†  A U C 0 -1 2  n g * h r/m L  D o se†  C m  ax  n g /m L  D M 2 0  m g  +  Q  1 0  m g  D M 3 0  m g  +  Q  1 0  m g  5 2 5  8 8 3  D M 2 0  m g  +  Q  1 0  m g  D M 3 0  m g  +  Q  1 0  m g  5 3  8 5  A x so m e d ata o n  f ile. †  N u ed ex ta®  N D A  0 2 1 8 7 9 , F D A  C lin ical P h arm aco lo g y  R ev iew  . D M, D ex tro m eth o rp h an ; Q , Q u in id in e; B U P , B u p ro p io n . ©  A x so m e T h erap eu tics, In c. 1 0  A U C 0 -1 2  n g * h r/m L  C m ax  n g /m L  3 .8  1 5 8 .1  2 8  1 6 8 6

 



A X S -0 5  C N S  D iso rd ers: T R D  O v erv iew  • Majo r D ep ressiv e D iso rd er (MD D ) is a lead in g  cau se o f d isease b u rd en  in  th e U S .4  • 6 3 %  an d  4 4 %  o f MD D  p atien ts h av e in ad eq u ate resp o n se to  in itial th erap y  an d  seco n d  lin e th erap y , resp ectiv ely .2  • O n ly  1  ap p ro v ed  d ru g  fo r T R D  =  u n m et m ed ical n eed . • A X S -0 5  co m b in es th e MO A  o f 4  d istin ct an ti-d ep ressan t d ru g  classes in to  o n e n o v el o ral th erap eu tic. 3 M p atien ts th e U .S .1 -3  in  • D M an tid ep ressan t effects d em o n strated  p reclin ically  clin ically . • P h ase 3  o n g o in g . an d  n t D ep ressio n  1 . Marcu s S C , O lf so n  M. A rch  G en  P sy ch iatry  2 0 1 0 ;6 7 :1 2 6 5 -1 2 7 3 . 2 . R u sh  A J, et al. A m  J P sy ch iatry  2 0 0 6 ;1 6 3 :1 9 0 5 -1 9 1 7 . 3 . U .S . C en su s B u reau , P o p u latio n  A p ril 1 , 2 0 1 0  to  Ju ly  1 , 2 0 1 3 . 4 . Math ers C D , P L o S  Med  2 0 0 6 ; 3 (1 1 ): e4 4 2 . ©  A x so m e T h erap eu tics, In c. 1 1  P ro d u ct C an d id ate P reclin ical P h ase 1  P h ase 2  P h ase 3  A X S -0 5  T reatm en t R esista In itiated

 



A X S -0 5  C N S  D iso rd ers: T R D  C lin ical R atio n ale • D M an d  m etab o lic in h ib ito r red u ce d ep ressiv e sy m p to m s in  T R D  an d  in  A D . D ep ressiv e S y m p to m  R ed u ctio n  in  A D  A g itatio n  P atien ts T reated  w ith  D M an d  Metab o lic In h ib ito r2  D M+ Q  S y m p to m  R ed u ctio n  in  T R D  P atien ts T reated  w ith  D M an d  Metab o lic In h ib ito r1  P laceb o  (3 0 /1 0  m g ) 0  0 .5  -5  0 .0  -1 0  * *  -1 5  -0 .5  -2 0  Wk  1  Wk  2  Wk  4  Wk  6  Wk  8  Wk  1 2  T im e (w eek s) • F ailed  2  to  1 0  p rio r treatm en ts • 4 5 %  o f p atien ts h ad  >  5 0 %  red u ctio n  in  MA D R S  * *  P < 0 .0 1  v ersu s b aselin e -1 .0  P = 0 .0 0 2  1 . Mu rro u g h , et al., A C N P  2 0 1 6 . 2 . C u m m in g s J, et al. JA MA . 2 0 1 5 ;3 1 4 :1 2 4 2 -1 2 5 4 . ©  A x so m e T h erap eu tics, In c. 1 2  C h an g e in  Mo n tg o m ery -A sb erg  D ep ressio n  R atin g  (MA D R S ) S cale C h an g e in  C o rn ell S cale S co re * *  * *  * *  D M/Q  T itratio n  D M/Q  4 5 /1 0  m g  q  1 2  h rs

 



A X S -0 5  C N S  D iso rd ers: T R D  P h ase 3  D esig n  A  P h ase 3  trial to  assess th e efficacy  an d  safety  o f A X S -0 5  in  th e treatm en t o f T R D . 1 :1  ran d o m izatio n  o f in ad eq u ate resp o n d ers P erio d  2 , D o u b le-b lin d  (6  w eek s) P erio d  1 , O p en -lab el (6  w eek s) N = 3 4 6  (B U P  +  D M) B U P  =  B u p ro p io n ; D M =  D ex tro m  eth o rp h an . • P rim ary  E n d p o in t: C h an g e in  d ep ressio n  sco re fro m  ran d o m izatio n  to  en d  o f stu d y , m easu red  u sin g  th e Mo n tg o m ery -A s b erg  D ep ressio n  R atin g  S cale (MA D R S ). • K ey  In clu sio n  C riteria: –  Male o r fem ale 1 8 -6 5  y ears o ld  –  H isto ry  o f in ad eq u ate resp o n se to  1  o r 2  ad eq u ate an tid ep ressan t treatm en ts ©  A x so m e T h erap eu tics, In c. 1 3  B u p ro p io n  A rm  B  (n = 1 7 3 ) B u p ro p io n  A X S -0 5  A rm  A  (n = 1 7 3 )

 



A X S -0 5  C N S  D iso rd ers: A g itatio n in  A D  O v erv iew  • A g itatio n  an d  ag g ressio n  seen  in  ap p ro x im ately  4 5 %  o f A D  p atien ts d u rin g  5 -y ear p erio d .3  • C h aracterized  b y  em o tio n al d istress, ag g ressiv e b eh av io rs, d isru p tiv e irritab ility , d isin h ib itio n , an d  • A sso ciated  w ith 4 ,5 : careg iv er b u rd en .4  2 M p atien ts –  –  –  A ccelerated  co g n itiv e d eclin e E arlier n u rsin g  h o m e p lacem en t In creased  m o rtality  th e U .S .1 ,2  in  • N o  ap p ro v ed  m ed icatio n  =  u n m et m ed ical n eed . • P ro o f o f co n cep t: D M p lu s m etab o lic in h ib ito r red u ced  in  A D  p atien ts. • F D A  clearan ce receiv ed  fo r IN D  fo r P h ase 2 /3  trial. ag itatio n  im er’s D isease 1 . R y u , S H , et al. A m  J G eriatr P sy ch iatry . 2 0 0 5 ;1 3 :9 7 6 -9 8 3 . 2 . H eb ert, L E , et al. N eu ro lo g y . 2 0 1 3 ;8 0 :1 7 7 8 -1 7 8 3 . 3 . S tein b erg  M, et al. In t J G eriatr P sy ch iatry . 2 0 0 8 ;2 :1 7 0 -1 7 7 . 4 . A n to n sd o ttir IM, et al. E x p ert O p in  P h arm aco th er. 2 0 1 5 ;1 1 :1 6 4 9 -1 6 5 6 . 5 . R ab in s P V  et al. A lzh eim ers D em en t. 2 0 1 3 ; 9 :2 0 4 -2 0 7 . ©  A x so m e T h erap eu tics, In c. 1 4  P ro d u ct C an d id ate P reclin ical P h ase 1  P h ase 2  P h ase 3  A X S -0 5  A g itatio n  in  A lzh e

 



A X S -0 5  C N S  D iso rd ers: A g itatio n in  A D  C lin ical R atio n ale C h an g e in  A g itatio n /A g g ressio n  S co res in  A D  w ith  D M an d  Metab o lic In h ib ito r Q u in id in e (Q ) • R an d o m ized , d o u b le-b lin d , p laceb o -co n tro lled , tw o -stag e trial. –  P laceb o  (n = 1 2 5 ), 3 0  m g  D M +  1 0  m g  q u in id in e (Q ) (n = 9 3 ), fo r stag e 1 . • D M+ Q  treatm en t red u ced  ag itatio n / ag g ressio n  in  A D  b y  4 6 %  v s. 2 4 %  fo r p laceb o  (P < 0 .0 0 1 )—p rim ary  en d p o in t. • S tatistically  sig n ifican t im p ro v em en t in  m u ltip le seco n d ary  en d p o in ts. • D M p lasm a lev els ach iev ed  w ith  A X S -0 5  targ et th erap eu tic ran g e. P laceb o  D M+ Q  0 .0  -1 .0  -2 .0  in  -3 .0  • P o ten tial fo r ad d itio n al co n trib u tio n  b u p ro p io n  co m p o n en t o f A X S -0 5 . fro m  -4 .0  C u m m in g s J, et al. JA MA . 2 0 1 5 ;3 1 4 :1 2 4 2 -1 2 5 4 . ©  A x so m e T h erap eu tics, In c. 1 5  C h an g e in  N P I A g itatio n /A g g ressio n  D o m ain  P < 0 .0 0 1

 



A X S -0 5  C N S  D iso rd ers: A g itatio n  in  A D  P h ase 2 /3  D esig n  A  P h ase 2 /3  trial to  assess th e efficacy  an d  safety  o f A X S -0 5  in  th e treatm en t o f A g itatio n  in  A D . S creen in g  D o u b le-b lin d  P h ase (B U P  +  D M) N = 3 3 0  1 :1 :1  ran d o m izatio n  B U P  =  B u p ro p io n ; D M =  D ex tro m  eth o rp h an . • P rim ary  E n d p o in t: C o h en -Man sfield  • K ey  In clu sio n  C riteria: A g itatio n  In v en to ry  (C MA I) –  D iag n o sis o f p ro b ab le A lzh eim er’s d isease –  C lin ically  sig n ifican t ag itatio n  ©  A x so m e T h erap eu tics, In c. 1 6  P laceb o  B u p ro p io n  A X S -0 5  A rm  A  (n = 1 1 0 ) A rm  B  (n = 1 1 0 ) A rm  C  (n = 1 1 0 )

 



©  A x so m e T h erap eu tics, In c. 1 7  S -0 2  D iso d iu m  Z o led ro n ate T etrah y d rate N o v el th erap y  fo r ch ro n ic p ain : • C o m p lex  R eg io n al P ain  S y n d ro m e (C R P S ) • K n ee O steo arth ritis (O A ) w ith  B o n e Marro w  L esio n s (B ML s) • C h ro n ic L o w  B ack  P ain  (C L B P ) w ith  Mo d ic C h an g es (MC s) C R P S  im ag e so u rce: V o et C , et al. F 1 0 0 0 R eseach . 2 0 1 4 ;3 :9 7 .

 



A X S -0 2  C h ro n ic P ain : D ifferen tiated  T h erap y  A X S -0 2  D iso d iu m  Z o led ro n ate T etrah y d rate O ral D o se L o n g -actin g  T arg eted  T h erap y  N o n -o p io id  N o v  el Mech an ism  * C laim s co v er A X S -0 2  an d  related  su b stan ces an d  d isease in d icatio n s. ©  A x so m e T h erap eu tics, In c. 1 8  IP  O v erv iew  • 3 7  issu ed  p aten ts*  –  p ro tectio n  th ro u g h  2 0 3 4 . • D ru g  d eliv ery , p h arm aco k in etic, co m p o sitio n  o f m atter, an d  m eth o d  o f u se claim s. • U .S . O rp h an  D ru g  D esig n atio n  (7  y ears ex clu siv ity ). • E .U . O rp h an  Med icin al P ro d u ct D esig n atio n  (1 0  y ears ex clu siv ity , 1 2  y ears w ith  P IP ).

 



A X S -0 2  C h ro n ic P ain : T h erap y  v ia Mu ltip le Mech an ism s o f A ctio n  A X S -0 2  D iso d iu m  Z o led ro n ate T etrah y d rate In h ib its b o n e-reso rb in g  o steo clasts D o w n reg u lates acid -sen sin g *  io n  ch an n els R ed u ces p ro -in flam m ato ry  cy to k in e p ro d u ctio n  A n ti-an g io g en ic T N F α  p ro d u ctio n .4  IL -6  p ro d u ctio n .5  IL -8  p ro d u ctio n .6  A n g io g en esis.7  c-F O S  ex p ressio n .2  D ecreased  b o n e reso rp tio n . F arn esy l p y ro p h o sp h ate sy n th ase (F P P S ).1  A S IC 1 a ex p ressio n . A S IC  activ atio n .2  T R P V 1  activ atio n .2 ,3  *  A cid  is a w  ell k n o w  n  cau se o f p ain . 1 . G reen  JR , R o g ers MJ. D ru g  D ev  R es. 2 0 0 2 ;5 5 :2 1 0 -2 4 . 2 . N ag ae M, et al. B o n e. 2 0 0 6 ;3 9 :1 1 0 7 -1 5 . 3 . A b e Y , et al. J B o n e Min er Metab  . 2 0 1 5 ;3 3 :1 2 5 – 1 3 4 . 4 . Wo lf A M, et al. H aem ato lo g ica. 2 0 0 6 ;9 1 :1 1 6 5 -7 1 . 5 . D eren n e S , et al. B o n e Min er R es. 1 9 9 9 ;1 4 :2 0 4 8 -5 6 . 6 . S tath o p o u lo s G T , et al. A m  J R esp ir C rit C are Med . 2 0 0 8 ;1 7 8 :5 0 -9 . 7 . Misso  G , et al. C an cer B io l T h er. 2 0 1 2 ;1 3 :1 4 9 1 -5 0 0 . 1 9  ©  A x so m e T h erap eu tics, In c.

 



A X S -0 2  C h ro n ic P ain : L ead  In d icatio n s an d  Mark et P o ten tial case 1 . C ap ello  Z J, et al. J H an d  S u rg  A m . 2 0 1 2 ;3 7 :2 8 8 -2 9 6 . 2 . K räm er H H , et al. P ain . 2 0 1 4 ;1 5 5 :8 8 9 – 8 9 5 . 3 . P ark itn y  L , et al. N eu ro lo g y . 2 0 1 3 ;8 0 :1 0 6 -1 1 7 . 4 . Mo seley  G L , et al. J P ain . 2 0 1 4 ;1 5 :1 6 -2 3 . 5 . D rib an  JB , et al. A rth ritis R es T h er. 2 0 1 3 ;1 5 :R 1 1 2 . 6 . H u n ter D J, et al. A rth ritis R es T h er. 2 0 0 9 ;1 1 :R 1 1 . 7 . K azak ia G J, et al. O steo arth ritis C artilag e. 2 0 1 3 ;2 1 :9 4 -1 0 1 . 8 . Z h an g  Y , et al. E u r S p in e J. 2 0 0 8 ;1 7 :1 2 8 9 -1 2 9 9 . 9 . Järv in en  J, et al. S p in e: IS S L S  S o ciety  Meetin g  A b  stracts. O ct. 2 0 1 1 (v o l su p p l, ab stract G P 1 2 7 ). 1 0 . R ah m e R , Mo u ssa R . A m  J N eu ro rad io l. 2 0 0 8 ;2 9 :8 3 8 – 4 2 . 1 1 . L aw  ren ce R C , et al. A rth ritis R h eu m . 2 0 0 8 ;5 8 :2 6 -3 5 . 1 2 . Z h an g  Y , Jo rd an . JM C lin  G eriatr Med . 2 0 1 0 ;2 6 :3 5 5 – 6 9 . 1 3 . T an am as S K , et al. R h eu m ato lo g y . 2 0 1 0 ;4 9 :2 4 1 3 – 1 9 . 1 4 . G u erm azi A , et al. B MJ. 2 0 1 2 ;3 4 5 :e5 3 3 9 . 1 5 . Jen sen  O K , et al. S p in e J. F eb . 1 4 , 2 0 1 4 ;p ii:S 1 5 2 9 -9 4 3 0 (1 4 )0 0 2 1 4 -9 . 1 6 . U .S . C en su s B u reau , P o p u latio n  A p ril 1 , 2 0 1 0  to  Ju ly  1 , 2 0 1 3 . ©  A x so m e T h erap eu tics, In c. 2 0  C o m p lex  R eg io n al P ain  S y n d ro m e (C R P S ) • L o calized  b o n e reso rp tio n .1 ,2  • In creased  p ro -in flam m ato ry  cy to k in es.3  8 0 ,0 0 0  n ew  s p er y ear in  th e U .S .4  K n ee O steo arth ritis (O A ) w ith  B o n e Marro w  L esio n s (B ML s) • B ML s are asso ciated  w ith  p ain  in  k n ee O A .5  • B ML s: In creased  b o n e tu rn o v er; D ecreased  b o n e m in eral d en sity .6 ,7  7 M p atien ts in  th e U .S .1 1 -1 4 ,1 6  C h ro n ic L o w  B ack  P ain  (C L B P ) w ith  Mo d ic C h an g es (MC s) • MC s are asso ciated  w ith  lo w  b ack  p ain .8  • MC s: In creased  b o n e tu rn o v er, p ro -in flam m ato ry  cy to k in es, v ascu lar d en sity .9 ,1 0  1 .6 M p atien ts in  th e U .S .1 1 ,1 2 ,1 5 ,1 6

 



A X S -0 2  C h ro n ic P ain : P h ase 1  R esu lts an d  O ral P referen ce T im e (D ay s) 8  P h ase 1  S u m m ary  • O ral ad m in istratio n  o f A X S -0 2  resu lted  in  rap id  ab so rp tio n  o f zo led ro n ic acid . • S ig n ifican t p lasm a lev els attain ed . • R o b u st p h arm aco d y n am ics (P D ) effects. • P D  relev an t to  targ eted  p ain  in d icatio n s. • A X S -0 2  w as w ell to lerated . 0  4  1 2  1 6  0 %  -5 0 %  -1 0 0 %  P atien t-stated  P referen ce fo r O ral v s IV 1 ,2  • A ssessed  in  6 ,0 9 7  p atien ts treated  3  y ears w ith  o ral o r IV  b isp h o sp h o n ates: –  O ral: clo d ro n ate o r ib an d ro n ate, d aily  –  IV : zo led ro n ic acid , m o n th ly , th en  ev ery  6  m o n th s • O ral p referen ce at ran d o m izatio n  an d  th erap y  co m p letio n : 7 6 % , 7 3 %  resp ectiv ely . • P o ten tial safety  ad v an tag e. 8 0 %  6 0 %  4 0 %  2 0 %  0 %  IV  P referen ce O ral P referen ce 1 . G ralo w  , et al. J C lin  O n co l. 3 3 , 2 0 1 5  (su p p l; ab str 5 0 3 ). 2 . G ralo w  , et al. J C lin  O n co l. 3 2 .5 , 2 0 1 4  (su p p l; ab str 5 5 8 ). ©  A x so m e T h erap eu tics, In c. 2 1  C h an g e in  O steo clast A ctiv ity  (S eru m  C T x ) P atien t P referen ce 7 6 %  2 4 %  Z o led ro n ic acid  IV  (1 m g ) A X S -0 2  O ral T ab let (D o se A ) A X S -0 2  O ral T ab let (D o se B ) A X S -0 2  O ral T ab let (D o se C )

 



A X S -0 2  C h ro n ic P ain : C R P S  O v erv iew  • S ev ere, co n tin u o u s, d isab lin g  p ain  in  a lim b : –  S en satio n  d escrib ed  as b u rn in g , stab b in g , th ro b b in g  • L o calized  b o n e reso rp tio n ,1 ,2  in creased  p ro -in flam m ato ry  cy to k in es.3  • C o m m o n  p ain  m ed s (e.g ., N S A ID s, o p io id s, g ab ap en tin ) are co n sid ered  in effectiv e.4  • N o  ap p ro v ed  d ru g  =  h ig h  u n m et n eed . • P h ase 3  o n g o in g . B o n e scan : h an d s* *  *  g rin d in g , O rp h an  D isease n ew  8 0 ,0 0 0  cases p er y ear in  th e U .S .5  • Issu ed  U .S . p aten ts: p ro tectio n  in to  2 0 3 4  –  u ses o f o ral zo led ro n ic acid  fo r C R P S . O rp h an  D esig n atio n ; F ast T rack  G ran ted  *  G o eb el A , C o m p lex  reg io n al p ain  sy n d ro m e in  ad u lt. R h eu m ato lo g y  (O x fo rd ). 2 0 1 1 ;5 0 (1 0 ):1 7 3 9 -1 7 5 0 , b y  p erm issio n  o f O x f o rd  U n iv ersity  P ress. * *  S am p ath  S , et al. In d ian  J N u cl Med .2 0 1 3 ;Jan -Mar;2 8 (1 ):1 1 – 1 6 . 1 . C ap ello  Z J, et al. J H an d  S u rg  A m . 2 0 1 2 ;3 7 :2 8 8 -2 9 6 . 2 . K räm er H H , et al. P ain . 2 0 1 4 ;1 5 5 :8 8 9 – 8 9 5 . 3 . P ark itn y  L , et al. N eu ro lo g y . 2 0 1 3 ;8 0 :1 0 6 -1 1 7 . 4 . B ru eh l S . A n esth esio lo g y . 2 0 1 0 ;1 1 3 :7 1 3 -7 2 5 . 5 . Mo seley  G L , et al. J P ain . 2 0 1 4 ;1 5 :1 6 -2 3 . ©  A x so m e T h erap eu tics, In c. 2 2  P ro d u ct C an d id ate P reclin ical P h ase 1  P h ase 2  P h ase 3  A X S -0 2  C R P S : U .S . &  E .U . In itiated

 



A X S -0 2  C h ro n ic P ain : C R P S  P reclin ical an d  C lin ical R atio n ale P reclin ical: • Well v alid ated  C R P S  m o d el rep licates: In citin g  trau m a, clin ical p resen tatio n , n atu ral h isto ry , an d  p ath o lo g ic ch an g es. • O ral ad m in istratio n  o f A X S -0 2 : S ig n ifican t p ain  an d  ed em a red u ctio n ; im p ro v ed  C lin ical: • C lin ical T rials: 5  ran d o m ized , d o u b le-b lin d , p laceb o -co n tro lled  trials, w ith  4  d ifferen t b isp h o sp h o n ates.1 -5  • P ain  red u ctio n : Mean  5 4 %  red u ctio n  in  V A S  p ain  sco res (ran g e 3 3 %  to  6 6 % ) d u rin g  d o u b le-b lin d  p h ases. • S tatistical sig n ifican ce: p < 0 .0 0 0 1 , p = 0 .0 0 1 , p < 0 .0 1 , p < 0 .0 5 , p = 0 .0 4 8 . w eig h t b earin g . A X S -0 2  E ffect in  C R P S  Mo d el P < 0 .0 0 1  6 0  4 0  2 0  0  -2 0  -4 0  -6 0  -8 0  -1 0 0  • P o ten cy  o f b isp h o sp h o n ates: p o ten cy  o f A X S -0 2 .6  1 /1 0 0 0  to  1 /2 0  1 . A d am i S , et al. A n n  R h eu m  D is. 1 9 9 7 ;5 6 :2 0 1 -2 0 4 . 2 . V aren n a M, et al. J R h eu m ato l. 2 0 0 0 ;2 7 :1 4 7 7 -1 4 8 3 . 3 . R o b in so n  JN , et al. P ain  Med . 2 0 0 4 ;5 :2 7 6 -2 8 0 . 4 . Man ico u rt D H , et al. A rth ritis R h eu m . 2 0 0 4 ;5 0 :3 6 9 0 -3 6 9 7 . 5 . V aren n a M, et al. R h eu m ato lo g y  (O x fo rd ). 2 0 1 3 ;5 2 :5 3 4 -5 4 2 . 6 . G reen  JR , R o g ers MJ. D ru g  D ev  R es. 2 0 0 2 ;5 5 :2 1 0 -2 2 4 . P ain  E d em a Weig h t B earin g  ©  A x so m e T h erap eu tics, In c. 2 3  %  C h an g e v s. P laceb o  P = 0 .0 3  P < 0 .0 0 1

 



A X S -0 2  C h ro n ic P ain : C R P S  P h ase 3  D esig n  A  P h ase 3  trial to  assess th e efficacy  an d  safety  o f A X S -0 2  in  th e treatm en t o f p ain  asso ciated  w ith  C R P S  ty p e 1 . C R P S  T reatm en t E v alu atio n  1  S tu d y  S creen in g , B aselin e D o u b le-b lin d  P h ase (1 2  w eek s) (d iso d iu m  zo led ro n ate tetrah y d rate) N = 1 9 0  1 :1  ran d o m izatio n  1 2  w eek  fo llo w -u p  • P rim ary  E n d p o in t: C h an g e in  p ain  in ten sity  fro m  b aselin e to  w eek  1 2 , m easu red  u sin g  th e 0 -1 0  N u m erical R atin g  S cale (N R S ). • K ey  In clu sio n  C riteria: –  Male o r fem ale > 1 8  y ears o ld , recen tly  d iag n o sed  w ith  C R P S  ty p e 1  –  A v erag e N R S  p ain  in ten sity  sco re o f > 5  • D o sag e: O n ce p er w eek  fo r six  w eek s; n o  d ru g  fo r last six  w eek s. • In terim  an aly sis: Wh en  h alf o f p atien ts h av e co m p leted  d o u b le-b lin d  p h ase. ©  A x so m e T h erap eu tics, In c. 2 4  P laceb o  A rm  B  (n = 9 5 ) A X S -0 2  A rm  A  (n = 9 5 )

 



A X S -0 2  C h ro n ic P ain : K n ee O A  w ith  B ML s O v erv iew  • B o n e m arro w  lesio n s (B ML s) o n  MR I are asso ciated  w ith  p ain  in  k n ee o steo arth ritis (O A ).1  MR I: k n ee sid e v iew *  • B ML s are reg io n s o f in creased  m in eral d en sity .2 ,3  b o n e tu rn o v er, an d  red u ced  F em u r A  P  • Z o led ro n ic acid  in h ib its d en sity . b o n e reso rp tio n  an d  in creases m in eral • P h ase 2  resu lts: Z o led ro n ic acid  red u ced  p ain  an d  B ML  size in  p atien ts w ith  k n ee o steo arth ritis. • P h ase 3  b ein g  co n d u cted  u n d er S p ecial P ro to co l A ssessm en t (S P A ). • Issu ed  U .S . p aten ts: p ro tectio n  in to  2 0 3 4  –  u ses o f zo led ro n ic acid  fo r k n ee p ain . B ML  T ib ia 7 M p atien ts in  th e U .S .4 -9  *  MR I sh o w  in g  B ML  in  m ed ial tib ia f ro m  D rib an , et al. A rth ritis R es T h er. 2 0 1 3 ;1 5 :R 1 1 2 . 1 . D rib an  JB , et al. A rth ritis R es T h er. 2 0 1 3 ;1 5 :R 1 1 2 . 2 . H u n ter D J, et al. A rth ritis R es T h er. 2 0 0 9 ;1 1 :R 1 1 . 3 . K azak ia G J, et al. O steo arth ritis C artilag e. 2 0 1 3 ;2 1 :9 4 -1 0 1 . 4 . L aw  ren ce R C , et al. A rth ritis R h eu m . 2 0 0 8 ;5 8 :2 6 -3 5 . 5 . Z h an g  Y , Jo rd an . JM C lin  G eriatr Med . 2 0 1 0 ;2 6 :3 5 5 – 6 9 . 6 . T an am as S K , et al. R h eu m ato lo g y . 2 0 1 0 ;4 9 :2 4 1 3 – 1 9 . 7 . G u erm azi A , et al. B MJ. 2 0 1 2 ;3 4 5 :e5 3 3 9 . 8 . Jen sen  O K , et al. S p in e J. F eb . 1 4 , 2 0 1 4 ;p ii:S 1 5 2 9 -9 4 3 0 (1 4 )0 0 2 1 4 -9 . 9 . U .S . C en su s B u reau , P o p u latio n  A p ril 1 , 2 0 1 0  to  Ju ly  1 , 2 0 1 3 . ©  A x so m e T h erap eu tics, In c. 2 5  P ro d u ct C an d id ate P reclin ical P h ase 1  P h ase 2  P h ase 3  A X S -0 2  K n ee O A  w ith  B ML  s: S P A  R eceiv ed ; F ast T rack  G ran ted  In itiated

 



A X S -0 2  C h ro n ic P ain : K n ee O A  w ith  B ML s P h ase 2  R esu lts C h an g e in  P ain  In ten sity  at 6  Mo s C h an g e in  B ML  S ize at 6  Mo s B ML  at B aselin e an d  P o st Z o led ro n ic A cid  T reatm en t P laceb o  Z o led ro n ic acid  P laceb o  Z o led ro n ic acid  0 .0  0 .0  B aselin e -1 0 .0  -1 0 0 .0  -2 0 .0  -2 0 0 .0  6  Mo n th s P o st T reatm en t • R an d o m ized , d o u b le-b lin d , p laceb o -co n tro lled  trial (N = 5 9 ): –  P laceb o  (n = 2 8 ), zo led ro n ic acid  IV  (n = 3 1 ) • P rim ary  en d p o in ts: –  P ain  in ten sity  m easu red  u sin g  1 0 0 -m m  V A S  –  B ML  size o n  MR I L aslett L L , et al. A n n  R h eu m  D is. 2 0 1 2 ;7 1 :1 3 2 2 -8 . MR I im ag es co u rtesy  o f P ro f . G raem e Jo n es. ©  A x so m e T h erap eu tics, In c. 2 6  V A S  C h an g e B ML  A rea (m m 2 ) C h an g e -8 .8 3  -1 7 .2 4  P = 0 .0 4  -5 3 .1  -1 6 4  P = 0 .0 2

 



A X S -0 2  C h ro n ic P ain : K n ee O A  w ith  B ML s P h ase 3  D esig n  A  P h ase 3  trial to  assess th e efficacy  an d  safety  o f A X S -0 2  in  th e treatm en t o f p ain  o f k n ee O A  asso ciated  w ith  B ML s. C lin ical K n ee O A  S y m p to m  T reatm en t 1  S tu d y  S creen in g , B aselin e D o u b le-b lin d  P h ase (2 4  w eek s) S p ecial P ro t o co l A  ssessm en t (S P A  ) receiv  ed  N = 3 4 6  1 :1  ran d o m izatio n  • P rim ary  E n d p o in t: C h an g e in  p ain  in ten sity  fro m  b aselin e to  w eek  2 4 , m easu red  u sin g  th e 0 -1 0  N u m erical R atin g  S cale (N R S ). • K ey  In clu sio n  C riteria: –  Male at least 5 0  y ears o f ag e o r p o stm en o p au sal fem ale, w ith  k n ee O A  an d  B ML s –  Mo d erate o r w o rse k n ee p ain  • D o sag e: O n ce p er w eek  fo r six  w eek s; n o  d ru g  fo r rem ain d er o f d o u b le-b lin d  p h ase. • In terim  an aly sis to  b e p erfo rm ed  o n  th e first ap p ro x im ately  6 0  su b jects en ro lled . ©  A x so m e T h erap eu tics, In c. 2 7  P laceb o  A rm  B  (n = 1 7 3 ) A X S -0 2  (d iso d iu m  zo led ro n ate tetrah y d rate) A rm  A  (n = 1 7 3 )

 



A X S -0 2  C h ro n ic P ain : C L B P  w ith  MC s O v erv iew  • Mo d ic ch an g es (MC s) ty p e 1  (M1 ) o n  MR I are asso ciated  w ith  ch ro n ic lo w  b ack  p ain  (C L B P ).1  • In creased  b o n e tu rn o v er o n  b o n e scan  is seen  in  M1  lesio n s.2  • In creased  p ro -in flam m ato ry  cy to k in es, an d  v ascu lar d en sity  seen  in  M1  lesio n s.3  • Z o led ro n ic acid  red u ces b o n e tu rn o v er, su p p resses th e p ro d u ctio n  o f in flam m ato ry  m ed iato rs, an d  is an ti-an g io g en ic. • P h ase 2  resu lts: Z o led ro n ic acid  red u ced  p ain  in  p atien ts w ith  C L B P . MR I: lu m b ar sid e v iew *  M1  A  P  D isc 1 .6 M p atien ts in  th e U .S .4 -7  • F D A  clearan ce receiv ed  fo r IN D  fo r P h ase co n tin g en t u p o n  reso u rces. 3  trial –  in itiatio n  • Issu ed  U .S . p aten ts: p ro tectio n  in to  2 0 3 4  –  u ses o f o ral zo led ro n ic acid  fo r lo w  b ack  p ain . *  MR I sh o w  in g  m o d ic ty p e 1  lesio n s f ro m  L u o m a K , et al. E u ro p ean  C o n g ress o f R ad io lo g y  (E C R ). 2 0 1 4 ;P o ster B -0 4 5 8 . 1 . Z h an g  Y , et al. E u r S p in e J. 2 0 0 8 ;1 7 :1 2 8 9 -1 2 9 9 . 2 . Järv in en  J, et al. S p in e: IS S L S  S o ciety  Meetin g  A b  stracts. O ct. 2 0 1 1 ;V o lu m e S u p p l, A b stract G P 1 2 7 . 3 . R ah m e R , Mo u ssa R . A m  J N eu ro rad io l. 2 0 0 8 ;2 9 :8 3 8 – 4 2 . 4 . L aw  ren ce R C , et al. A rth ritis R h eu m . 2 0 0 8 ;5 8 :2 6 -3 5 . 5 . Z h an g  Y , Jo rd an . JM C lin  G eriatr Med . 2 0 1 0 ;2 6 :3 5 5 – 6 9 . 6 . Jen sen  O K , et al. S p in e J. F eb . 1 4 , 2 0 1 4 ;p ii:S 1 5 2 9 -9 4 3 0 (1 4 )0 0 2 1 4 -9 . 7 . U .S . C en su s B u reau , P o p u latio n  A p ril 1 , 2 0 1 0  to  Ju ly  1 , 2 0 1 3 . ©  A x so m e T h erap eu tics, In c. 2 8  P ro d u ct C an d id ate P reclin ical P h ase 1  P h ase 2  P h ase 3  A X S -0 2  C L B P  w ith  MC s
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