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Item 7.01                                            Regulation FD Disclosure.

On October 6, 2016, aTyr Pharma, Inc. (the “Company”) announced that additional clinical data from the Company’s Phase 1b/2 Trial (002) in
adult patients with facioscapulohumeral muscular dystrophy (FSHD) were presented in a poster presentation at the 21st Internal Annual Congress of the
World Muscle Society in Granada, Spain. The press release related to this announcement is attached as Exhibit 99.1

 
The information under this Item 7.01, including Exhibit 99.1 hereto is being furnished and shall not be deemed “filed” for the purposes of

Section 18 of the Securities Exchange Act of 1934, as amended (the “Exchange Act”), or otherwise subject to the liabilities of that section, nor shall such
information be deemed incorporated by reference into any filing under the Securities Act of 1933, as amended, or the Exchange Act, except as expressly set
forth by specific reference in such filing.

 
Item 8.01 Other Events.
 

The poster referenced above is titled “A Randomized, Double-blinded, Placebo-controlled, Multiple Ascending Dose Study to Evaluate the Safety,
Tolerability, Pharmacokinetics, Immunogenicity, and Biological Activity of ATYR1940 (Resolaris™) in Adult Patients with Facioscapulohumeral Muscular
Dystrophy,” and is filed as Exhibit 99.2 and incorporated herein by reference.

The poster presentation includes additional detailed data from the Company’s adult FSHD (002) trial covering safety, tolerability, PK, and clinical
assessments. Encouraging activity was seen in the patient-reported outcomes, known as the Individualized Neuromuscular Quality of Life Assessment
(INQoL), and the physician-reported functional assessment Manual Muscle Testing (MMT).  

Patients treated with Resolaris were generally improved compared with placebo as assessed by INQoL, with patients in cohort 3 (3.0 mg/kg for 12
weeks) showing the greatest improvement compared with cohort 1 and cohort 2 (0.3 mg/kg and 1.0 mg/kg for 4 weeks respectively). Patients in cohort 3
reported a ~9.9% improvement in INQoL compared with a ~15.6% worsening in the placebo group at week 14.  Five out of the six patients on Resolaris in
cohort 3 showed overall improvement in their INQoL score at week 14, versus zero out of two patients on placebo.

A trend for improvement in MMT results with Resolaris treatment was also observed compared with placebo, especially in the upper limbs. In
general, there was an association between changes in INQoL and MMT, whereby all patients who experienced an improvement in muscle function also
showed improvement in INQoL scores. Patients in cohort 3 reported ~0.7% improvement in MMT compared with ~1.4% worsening in the placebo group at
week 14. Three out of the six patients on Resolaris in cohort 3 showed overall improvement in their MMT score at week 14, versus zero out of two patients on
placebo.

Item 9.01                                            Exhibits.
 
(d) Exhibits.
 

99.1  Press Release of aTyr Pharma, Inc. dated October 6, 2016.
 

99.2  Poster presentation titled “A Randomized, Double-blinded, Placebo-controlled, Multiple Ascending
Dose Study to Evaluate the Safety, Tolerability, Pharmacokinetics, Immunogenicity, and Biological
Activity of ATYR1940 (Resolaris™) in Adult Patients with Facioscapulohumeral Muscular Dystrophy.”
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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.
 

ATYR PHARMA, INC.
   
   

By: /S/ JOHN D. MENDLEIN
John D. Mendlein, Ph.D.
Chief Executive Officer

   
Date: October 6, 2016
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Exhibit 99.1  

 
IMMEDIATE RELEASE  
Contact:  
Mark Johnson  
Sr. Director, Investor Relations               
mjohnson@atyrpharma.com  
858-223-1163                                   

 

aTyr Pharma Presents Additional Data for Resolaris™ Phase 1b/2 Trial in Adult Patients with Facioscapulohumeral Muscular Dystrophy
at the 21st International Annual Congress of the World Muscle Society

SAN DIEGO – October 6, 2016 – aTyr Pharma, Inc. (Nasdaq: LIFE), today announced that additional clinical data from aTyr’s Phase 1b/2 Trial
(002) in adult patients with FSHD were presented at the 21st International Congress of the World Muscle Society in Granada, Spain. The poster
presentation is titled “A Randomized, Double-blinded, Placebo-controlled, Multiple Ascending Dose Study to Evaluate the Safety, Tolerability,
Pharmacokinetics, Immunogenicity, and Biological Activity of ATYR1940 (Resolaris™) in Adult Patients with Facioscapulohumeral Muscular
Dystrophy.”

“In today’s presentation we have provided additional data analyses which reaffirm encouraging trends in two meaningful clinical assessments from
our adult FSHD (002) trial,” commented John Mendlein, PhD, CEO of aTyr Pharma. “In December, we look forward to sharing further top-line
updates from our Phase 1b/2 clinical program with Resolaris in three different rare myopathies from our early onset FSHD (003) trial, our
LGMD2B/FSHD (004) trial, and our first FSHD extension (005) trial.”

Today’s presentation includes additional detailed data from the adult FSHD (002) trial covering safety, tolerability, PK, and clinical assessments.
Encouraging activity was seen in the patient-reported outcomes, known as the Individualized Neuromuscular Quality of Life Assessment (INQoL),
and the physician-reported functional assessment Manual Muscle Testing (MMT).  

Patients treated with Resolaris were generally improved compared with placebo as assessed by INQoL, with patients in cohort 3 (3.0 mg/kg for 12
weeks) showing the greatest improvement compared with cohort 1 and cohort 2 (0.3 mg/kg and 1.0 mg/kg for 4 weeks respectively). Patients in
cohort 3 reported a ~9.9% improvement in INQoL compared with a ~15.6% worsening in the placebo group at week 14.  Five out of the six patients
on Resolaris in cohort 3 showed overall improvement in their INQoL score at week 14, versus zero out of two patients on placebo.

A trend for improvement in MMT results with Resolaris treatment was also observed compared with placebo, especially in the upper limbs. In
general, there was an association between changes in INQoL and MMT, whereby all patients who experienced an improvement in muscle function
also showed improvement in INQoL scores. Patients in cohort 3 reported ~0.7% improvement in MMT compared with ~1.4% worsening in the
placebo group at week 14. Three out of the six patients on Resolaris in cohort 3 showed overall improvement in their MMT score at week 14,
versus zero out of two patients on placebo.

Conclusions of the Adult FSHD (002) Trial:
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 · Over the dose and duration studied, Resolaris was found to be generally safe in adult patients with FSHD, and was generally well

tolerated with the exception of one patient who experienced infusion related reactions as previously reported and as discussed in more
detail in our poster presentation. 

 · PK properties were dose-proportional and generally consistent throughout the study, with no measurable impact from anti-drug antibodies
(ADAs).

 · Clinical activity was supported by signals of improvement in INQoL questionnaire responses and MMT measures.
 · Other exploratory measures, including lower extremity targeted MRI, did not demonstrate activity. Variability in image acquisition may

have diminished the opportunity to show activity in this measurement.
 · Patients in cohorts 2 and 3 were allowed to enroll in the ongoing long-term extension study (005) investigating the safety and efficacy of

Resolaris, for which aTyr expects to provide an update in December 2016.

“We are excited to have observed signals of activity across two clinical assessments with both INQoL and MMT, which is a first for FSHD
patients,” said Sanjay Shukla, MD, MS, Chief Medical Officer of aTyr Pharma. “Directional improvement in two separate assessments that should
otherwise decline over time may be evidence of how clinically meaningful Resolaris could be for FSHD patients, and we look forward to building
upon the clinical activity and safety data with our additional data later this year.”

For additional information please refer to aTyr Pharma’s investor relations website (www.atyrpharma.investorroom.com) to access today’s full
poster presentation.

About FSHD

Facioscapulohumeral muscular dystrophy (FSHD) is a rare genetic myopathy affecting an estimated 19,000 people in the United States for which
there are no approved treatments. The primary clinical phenotype of FSHD is debilitating skeletal muscle deterioration and weakness. The
symptoms of FSHD often appear early in the face, shoulder blades, upper arms, lower legs and trunk, and can affect certain muscles while
adjacent muscles remain healthy. In addition to muscle weakness, FSHD patients often experience debilitating fatigue and chronic pain. The
disease is typically diagnosed by the presence of a characteristic pattern of muscle weakness and other clinical symptoms, as well as through
genetic testing. Early onset FSHD occurs in individuals who experience symptoms of progressive muscle involvement as juveniles, and some of
these patients suffer from a particularly severe form of the disease. To learn more about FSHD, please visit www.fshsociety.org.        

About Resolaris™

aTyr Pharma is developing Resolaris as a potential first-in-class intravenous protein therapeutic for the treatment of rare myopathies with an
immune component. Resolaris is derived from a naturally occurring protein released in vitro by human skeletal muscle cells. aTyr believes
Resolaris has the potential to provide therapeutic benefit to patients with rare myopathies with an immune component characterized by excessive
immune cell involvement.

About aTyr Pharma

aTyr Pharma is engaged in the discovery and clinical development of innovative medicines for patients suffering from severe rare diseases using
its knowledge of Physiocrine biology, a newly discovered set of physiological modulators. The Company's lead candidate, Resolaris™, is a
potential first-in-class intravenous protein therapeutic for the treatment of rare myopathies with an immune component. Resolaris is currently in a
Phase 1b/2 clinical trial in adult patients with
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facioscapulohumeral muscular dystrophy (FSHD); a Phase 1b/2 trial in adult patients with limb-girdle muscular dystrophy 2B (LGMD2B or
dysferlinopathies) or FSHD; and a Phase 1b/2 trial in patients with an early onset form of FSHD. To protect this pipeline, aTyr has built an
intellectual property estate comprising over 80 issued or allowed patents and over 230 pending patent applications that are owned or exclusively
licensed by aTyr, including over 300 potential Physiocrine-based protein compositions. aTyr's key programs are currently focused on severe, rare
diseases characterized by immune dysregulation for which there are currently limited or no treatment options. For more information, please visit
http://www.atyrpharma.com.

Forward-Looking Statements

This press release contains forward-looking statements within the meaning of the Private Litigation Reform Act.  Forward-looking statements are
usually identified by the use of words such as “anticipates,” “believes,” “estimates,” “expects,” “intends,” “may,” “plans,” “projects,” “seeks,”
“should,” “will,” and variations of such words or similar expressions. We intend these forward-looking statements to be covered by such safe harbor
provisions for forward-looking statements and are making this statement for purposes of complying with those safe harbor provisions. These
forward-looking statements, including statements regarding the potential of Resolaris, the ability of the Company to undertake certain development
activities (such as clinical trial enrollment and the conduct of clinical trials) and accomplish certain development goals, and the timing of initiation
of additional clinical trials and of reporting results from our clinical trials reflect our current views about our plans, intentions, expectations,
strategies and prospects, which are based on the information currently available to us and on assumptions we have made. Although we believe
that our plans, intentions, expectations, strategies and prospects as reflected in or suggested by those forward-looking statements are reasonable,
we can give no assurance that the plans, intentions, expectations or strategies will be attained or achieved. Furthermore, actual results may differ
materially from those described in the forward-looking statements and will be affected by a variety of risks and factors that are beyond our control
including, without limitation, risks associated with the discovery, development and regulation of our Physiocrine-based product candidates, as well
as those set forth in our most recent Annual Report on Form 10-K for the year ended December 31, 2015 and in our subsequent SEC filings.
Except as required by law, we assume no obligation to update publicly any forward-looking statements, whether as a result of new information,
future events or otherwise.
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A  R an d o m ized , D o u b le-b lin d ed , P laceb o -co n tro lled , Mu ltip le A scen d in g  D o se S tu d y  to  E v alu ate th e S afety , T o lerab ility , P h arm aco k in etics, Im m u n o g en icity , an d  B io lo g ical A ctiv ity  o f A T Y R 1 9 4 0  (R eso laris™) in  A d u lt P atien ts With  F acio scap u lo h u m eral Mu scu lar D y stro p h y  G ersh m an  A ,1  C h ian g  K ,1  D o  M-H ,1  A b b in k  E ,2  H arb ers V ,2  A u d eb ert C ,3  C am p an a-S alo rt E ,4  Mo n fo rte M,5  Iy ad u rai S ,6  C arey  L ,1  H esk am p  L ,2  K an  H E ,7  H eersch ap  A ,2  K issel J,6  R icci E ,5  A ttarian  S ,4  B lack b u rn  K ,1  Men d lein  JD ,1  an d  A sh lo ck  MA 1  1 aT y r P h arm a In c., S an  D ieg o , C A , U S A ; 2 R ad b o u d  U n iv ersity  Med ical C en ter, N ijm eg en , N eth erlan d s; 3 C IC -C P C E T , S erv ice d e P h arm aco lo g ie C lin iq u e et P h arm aco v ig ilan ce, A P -H M-A ix -Marseille U n iv ersity  In stitu t N eu ro scien ces T im o n e, Marseille, F ran ce; 4 R eferen ce C en ter o f N eu ro m u scu lar D iso rd ers an d  A L S , A P -H M-A ix -Marseille U n iv ersity  In stitu t N eu ro scien ces T im o n e, Marseille, F ran ce; 5 In stitu te o f N eu ro lo g y , C ath o lic U n iv ersity  S ch o o l o f Med icin e, R o m e, Italy ; 6 O h io  S tate U n iv ersity  Med ical C en ter, C o lu m b u s, O H , U S A ; 7 L eid en  U n iv ersity  Med ical C en ter, L eid en , N eth erlan d s In tro d u ctio n  l F acio scap u lo h u m eral m u scu lar d y stro p h y  (F S H D ) is a rare g en etic m y o p ath y  in  w h ich  im m u n e cells in v ad e d iseased  sk eletal m u scle an d  fo r w h ich  th ere are n o  ap p ro v ed  treatm en ts. T h e p rim ary  clin ical p h en o ty p e o f F S H D  is d eb ilitatin g  sk eletal m u scle d eterio ratio n  an d  w eak n ess: E stim ates o f F S H D  p rev alen ce v ary  b etw een  1 :1 4 ,0 0 0  an d  1 :2 0 ,0 0 0 .1  l A T Y R 1 9 4 0  (R eso laris™) is a slig h tly  tru n cated  fo rm  o f h u m an  h istid y l tR N A  sy n th etase (H A R S ), w h ich  is 1 0 0 %  id en tical to  th e n atu rally  o ccu rrin g  w ild  ty p e m o lecu le o v er th e co m m o n  p ro tein  seq u en ce: A sid e fro m  its estab lish ed  in tracellu lar ro le in  p ro tein  sy n th esis, w e b eliev e H A R S  also  p lay s ex tracellu lar ro les, in clu d in g  m o d u latin g  im m u n e resp o n ses in  sk eletal m u scle. B ecau se th e im m u n e co m p o n en t m ay  p lay  a cen tral ro le in  F S H D  p ath o p h y sio lo g y ,2  im m u n o m o d u lato rs, in clu d in g  A T Y R 1 9 4 0 , are b ein g  in v estig ated  as p o ten tial th erap ies fo r th is d isease. l In  p reclin ical ex p erim en ts u sin g  a rat m o d el o f statin -in d u ced  m y o p ath y , A T Y R 1 9 4 0  red u ced  sk eletal m u scle d eg en eratio n  an d  n ecro sis, red u ced  th e n u m b ers o f im m u n e cells in  m u scle, an d  d o w n reg u lated  im m u n e reg u lato ry  p ro tein s in  d iseased  tissu e in  a d o se-d ep en d en t m an n er. lT h is first-in -p atien t stu d y  ev alu ated  th e safety , to lerab ility , p h arm aco k in etic (P K ) p ro p erties, im m u n o g en icity , an d  b io lo g ical activ ity  o f A T Y R 1 9 4 0  in  ad u lt p atien ts w ith  F S H D  (C lin icalT rials.g o v : N C T 0 2 2 3 9 2 2 4 ). Meth o d s l T h is P h ase 1 b /2 , d o u b le-b lin d ed , p laceb o -co n tro lled , m u ltip le ascen d in g  d o se stu d y  ran d o m ly  assig n ed  elig ib le p atien ts 3 :1  to  receiv e w eek ly  I.V . A T Y R 1 9 4 0  (C o h o rt 1 : 0 .3  m g /k g ; C o h o rt 2 : 1  m g /k g ; C o h o rt 3 : 3  m g /k g ) o r p laceb o  (F ig u re 1 ). l K ey  stu d y  en d p o in ts w ere th e ev alu atio n  o f safety  an d  to lerab ility  as assessed  b y  in cid en ce o f ad v erse ev en ts (A E s), an tid ru g  an tib o d y  (A D A ) titers, Jo -1  an tib o d y  (A b ) lev els, A T Y R 1 9 4 0  P K  p ro p erties, an d  m easu res o f clin ical activ ity : Man u al Mu scle T estin g  (MMT ): Mo to r fu n ctio n  w as assessed  in  1 4  m u scle g ro u p s an d  g rad ed  b ased  o n  a 5 -p o in t scale. F o r p atien ts in  C o h o rts 1  an d  2 , MMT  w as assessed  d u rin g  screen in g ; at Week  3 ; Week  4 , D ay  4 ; an d  Week  6 ; fo r p atien ts in  C o h o rt 3 , MMT  w as assessed  d u rin g  screen in g ; at Week  6 ; Week  1 0 ; an d  Week  1 4 . In d iv id u alized  N eu ro m u scu lar Q u ality  o f L ife (IN Q o L ) Q u estio n n aire: • A  v alid ated  m u scle d isease-sp ecific q u ality  o f life m easu re, w ith  4 5  q u estio n s w ith in  1 0  sectio n s. T h e q u estio n n aire fo cu ses o n  4  d im en sio n s: S y m p to m s, L ife D o m ain s, T reatm en t E ffects, an d  O v erall Q u ality  o f L ife. O v erall IN Q o L  sco re is d eriv ed  fro m  L ife D o m ain s an d  co m p rises 5  su b sectio n s: A ctiv ities, In d ep en d en ce, S o cial R elatio n sh ip s, E m o tio n s, an d  B o d y  Im ag e. • T  h e self-ad m in istered  q u estio n n aire w as co m p leted  d u rin g  screen in g  an d  at Week  6  in  all co h o rts as w ell as at Week  1 4  fo r p atien ts in  C o h o rt 3 . Mu scle S u rv eillan ce an d  T arg eted  Mag n etic R eso n an ce Im ag in g  (MR I): L o w er ex trem ity  su rv eillan ce MR I w as p erfo rm ed  d u rin g  screen in g  to  id en tify  activ e im m u n e resp o n ses (as ev id en ced  b y  sh o rt tau  in v ersio n  reco v ery  [S T IR ] p o sitiv e sig n al). T h e p resen ce o f ≥  1  S T IR -p o sitiv e m u scle as assessed  b y  a cen tral rev iew er w as an  in clu sio n  criterio n  fo r th is stu d y  (C o h o rts 2  an d  3 ). S T IR -p o sitiv e m u scles w ere m o n ito red  u sin g  targ eted  q u an titativ e MR I fo r th e an aly sis o f fatty  in filtratio n , in flam m atio n , an d  m u scle v o lu m e. R esu lts l A ll p atien ts co m p leted  th e stu d y ; h o w ev er, 1  p atien t d id  n o t receiv e all d o ses o f stu d y  d ru g  d u e to  an  A E  o f in fu sio n -relatio n  reactio n  (IR R ). l A ll p atien ts h ad  F S H D  T y p e 1 ; p atien t d em o g rap h ics an d  ch aracteristics are sh o w n  in  T ab le 1 . T ab le 1 . P atien t D em o g rap h ics an d  B aselin e C h aracteristics* N u m b er o f p atien ts. † D esig n ated  as S A E  b y  sp o n so r. S A E , serio u s ad v erse ev en t; T E A E , treatm en t-em erg en t ad v erse ev en t. B MI, b o d y  m ass in d ex ; F S H D , facio scap u lo h u m eral m u scu lar d y stro p h y ; S D , stan d ard  d ev iatio n . P K  P ro p erties l P K  w as g en erally  co n sisten t th ro u g h o u t th e stu d y , w ith  d o se- p ro p o rtio n al in creases in  ex p o su re. l T h e m ean  clearan ce w as lo w , an d  m ean  v o lu m e o f d istrib u tio n  at stead y  state w as sm all, w ith  a m ean  term in al h alf-life o f 3 – 5  h o u rs. Im m u n o g en icity  P ro file l O f th e 1 5  p atien ts treated  w ith  A T Y R 1 9 4 0 , 6  w ere co n firm ed  p o sitiv e fo r A D A , b u t A b  lev els fell u p o n  cessatio n  o f th erap y . N o  p atien t h ad  titers h ig h  en o u g h  to  trig g er testin g  in  a n eu tralizin g  A b  assay . l N o  p atien ts h ad  Jo -1  A b  lev els co n sid ered  p o sitiv e o r eq u iv o cal fo r th e assay . l N o  im p act o f A b  lev els o n  A T Y R 1 9 4 0  P K  w as d etected . C lin ical A ctiv ity  l A  tren d  fo r im p ro v em en t in  MMT  resu lts w ith  A T Y R 1 9 4 0  treatm en t w as o b serv ed  co m p ared  w ith  p laceb o , esp ecially  in  th e u p p er lim b  (F ig u re 2  an d  3 ). F ig u re 5 . E fficacy  R esu lts: C h an g e F ro m  B aselin e to  Week  1 4  in  R ep resen tativ e P atien ts T reated  With  A T Y R 1 9 4 0  (A , B ) an d  P laceb o  (C , D ) F ig u re 1 . S tu d y  D esig n  l P atien ts treated  w ith  A T Y R 1 9 4 0  w ere g en erally  im p ro v ed  co m p ared  w ith  p laceb o  as assessed  b y  IN Q o L , w ith  p atien ts in  C o h o rt 3  (1 2  w eek s) sh o w in g  th e g reatest im p ro v em en t co m p ared  w ith  C o h o rt 1  an d  C o h o rt 2  (4  w eek s) (F ig u re 4 ): P atien ts in  C o h o rt 3  rep o rted  ~  1 0 %  im p ro v em en t in  IN Q o L  o v erall resp o n ses co m p ared  w ith  ~ 1 5 %  w o rsen in g  in  th e p laceb o  g ro u p . T h e larg est d ifferen ces b etw een  C o h o rt 3  an d  p laceb o  w ere seen  in  th e A ctiv ities, In d ep en d en ce, an d  E m o tio n s d o m ain s. l In  g en eral, th ere w as a g o o d  co rrelatio n  b etw een  ch an g es in  IN Q o L  an d  MMT , w h ereb y  all p atien ts w h o  ex p erien ced  an  im p ro v em en t in  m u scle fu n ctio n  also  sh o w ed  im p ro v em en t in  IN Q o L  sco res. l In  su rv eillan ce an d  targ eted  q u an titativ e MR I scan s o f p atien ts treated  w ith  p laceb o  o r A T Y R 1 9 4 0 , w e o b serv ed : –  S  ig n ifican t m easu rem en t v ariab ility  w as seen , d riv en  in  p art b y  alig n m en t, m o tio n  artifact, an d  m u scle h etero g en eity . – L ittle ch an g e in  S T IR , D ix o n  fat fractio n  p ercen tag e, o r q u an titativ e T 2  (in d icativ e o f th e p resen ce o f in flam m atio n ) in  targ eted  m u scles in  eith er th e A T Y R 1 9 4 0  o r p laceb o  g ro u p s. l N o  elev atio n  fro m  b aselin e in  circu latin g  h u m an  b io m ark er lev els in  p lasm a w as o b serv ed . l P atien t p ro files aresh o w n  in  F ig u re 5 . C o n clu sio n s l A T Y R 1 9 4 0  (R eso laris™) is g en erally  safe in  ad u lt p atien ts w ith  F S H D , an d  w as w ell to lerated  w ith  th e ex cep tio n  o f 1  p atien t w h o  ex p erien ced  3  IR R  ev en ts. l A T Y R 1 9 4 0  P K  p ro p erties w ere d o se-p ro p o rtio n al an d  co n sisten t th ro u g h o u t th e stu d y , w ith  n o  m easu reab le im p act fro m  A D A . l C lin ical activ ity  o f A T Y R 1 9 4 0  w as su p p o rted  b y  sig n als o f im p ro v em en t in  IN Q o L  q u estio n n aire resp o n ses an d  MMT  m easu res. l O th er ex p lo rato ry  m easu res, in clu d in g  lo w er ex trem ity  targ eted  MR I, d id  n o t d em o n strate activ ity : – V ariab ility  in  im ag e acq u isitio n  m ay  h av e d im in ish ed  th e o p p o rtu n ity  to  d em o n strate a treatm en t effect at 3  m o n th s. l P atien ts in  C o h o rts 2  an d  3  w ere allo w ed  to  en ro ll in  th e o n g o in g , lo n g -term  ex ten sio n  stu d y  in v estig atin g  th e safety  an d  efficacy  o f A T Y R 1 9 4 0 . R eferen ces T aw il R  et al. S k eletal Mu scle 2 0 1 4 ;4 :1 2 . F risu llo  G  et al. J C lin  Im m u n o l 2 0 1 1 ;3 1 :1 5 5 . A ck n o w led g em en ts T h is stu d y  w as fu n d ed  b y  aT y r P h arm a, In c. E d ito rial su p p o rt w as p ro v id ed  b y  O x fo rd  P h arm aG en esis, In c. an d  w as fu n d ed  b y  aT y r P h arm a, In c C o rresp o n d in g  au th o r co n tact: ag ersh m an @aty rp h arm a.co m  P resen ted  at th e 2 1 st In tern atio n al C o n g ress o f th e Wo rld  Mu scle S o ciety ; 4 – 8  O cto b er 2 0 1 6 ; G ran ad a, S p ain . S afety  an d  T o lerab ility  P ro file l A T Y R 1 9 4 0  w as g en erally  w ell to lerated  acro ss all d o se g ro u p s (T ab le 2 ). l A ll treatm en t-em erg en t A E s (T E A E s) w ere G rad es 1  o r 2  (m ild  o r m o d erate in  in ten sity ): –  N o  d o se-resp o n se relatio n sh ip  w as su g g ested  in  th e in ten sity  an d  in cid en ce o f ev en ts. l O n e p atien t ex p erien ced  3  su ccessiv e IR R  ev en ts; th is w as assessed  as an  A E  b y  th e in v estig ato r, b u t w as co n sid ered  a m ed ically  im p o rtan t ev en t b y  th e sp o n so r an d  w as u p g rad ed  to  a serio u s A E . l N o  tren d s in  h em ato lo g y  o r seru m  ch em istries w ere o b serv ed . l N o  sig n als o r tren d s in  electro card io g ram s o r p u lm o n ary  fu n ctio n  tests w ere o b serv ed . l T E A E s rep o rted  fo r ≥  2  p atien ts treated  w ith  A T Y R 1 9 4 0  are sh o w n  in  T ab le 2 . T ab le 2 . S u m m ary  o f S afety  MMT , m an u al m u scle testin g . F ig u re 3 . P ercen tag e C h an g e F ro m  B aselin e to  Week  1 4  in  MMT  C o m p o site S u m m ary  S co re fo r In d iv id u al P atien ts in  C o h o rt 3  -1 0  -5  0  5  1 0  P atien ts 3 .0  m g /k g  (n  =  6 ) P laceb o  (n  =  2 ) D ecreasin g  Mu scle F u n ctio n  In creasin g  Mu scle F u n ctio n  C h an g e F ro m  B aselin e in  MMT  C o m p o site S u m m ary  S co re (% ) P -2 6 3  C h aracteristic P laceb o  (n  =  5 ) C O H O R T  1  A T Y R 1 9 4 0  0 .3  m g /k g  (n  =  3 ) C O H O R T  2  A T Y R 1 9 4 0  1 .0  m g /k g  (n  =  6 ) C O H O R T  3  A T Y R 1 9 4 0  3 .0  m g /k g  (n  =  6 ) Med ian  ag e, y ears (ran g e) 5 2 .0  (3 9 – 6 6 ) 5 3 .0  (2 5 – 5 5 ) 4 6 .0  (3 3 – 5 2 ) 3 9 .5  (2 5 – 7 2 ) Male, %  8 0 .0  6 6 .7  3 3 .3  6 6 .7  Wh ite, %  1 0 0  1 0 0  1 0 0  1 0 0  Mean  B MI, k g /m 2  (S D ) 2 8 .9  (3 .2 ) 2 8 .6  (1 .8 ) 2 5 .3  (4 .6 ) 2 2 .5  (5 .0 ) Med ian  d isease d u ratio n , y ears (ran g e) 1 8 .6  (4 .4 – 2 4 .8 ) 6 .2  (2 .8 – 2 1 .8 ) 2 2 .6  (1 0 .2 – 4 1 .1 ) 2 3 .0  (9 .3 – 5 6 .4 ) Mean  F S H D  clin ical sev erity  sco re (S D ) 2 .7  (0 .7 ) 2 .5  (0 .9 ) 3 .7  (0 .5 ) 3 .0  (0 .8 ) P aram eter, n *  (% ) P laceb o  (n  =  5 ) C O H O R T  1  A T Y R 1 9 4 0  0 .3  m g /k g  (n  =  3 ) C O H O R T  2  A T Y R 1 9 4 0  1 .0  m g /k g  (n  =  6 ) C O H O R T  3  A T Y R 1 9 4 0  3 .0  m g /k g  (n  =  6 ) T E A E s 5  (1 0 0 ) 3  (1 0 0 ) 6  (1 0 0 ) 6  (1 0 0 ) T reatm en t-related  0  0  0  0  G rad e >  3  T E A E s 0  0  0  0  T reatm en t-related  0  0  0  0  S A E s 0  0  0  1 †  D eath s 0  0  0  0  Mo st co m m o n  T E A E s C o u g h  0  1  (3 3 .3 ) 0  2  (3 3 .3 ) H ead ach e 2  (4 0 .0 ) 0  1  (1 6 .7 ) 2  (3 3 .3 ) P resy n co p e 0  0  0  2  (3 3 .3 ) A rth ralg ia 0  2  (6 6 .7 ) 0  1  (1 6 .7 ) F lu sh in g  0  0  1  (1 6 .7 ) 1  (1 6 .7 ) N au sea 0  0  2  (3 3 .3 ) 0  B ack  p ain  1  (2 0 .0 ) 1  (3 3 .3 ) 3  (5 0 .0 ) 0  My alg ia 0  1  (3 3 .3 ) 1  (1 6 .7 ) 0  C h an g e F ro m  B aselin e IN Q o L  Q u estio n n aire R esp o n ses %  D ecreasin g  D isease B u rd en  In creasin g  D isease B u rd en  F ig u re 4 . P ercen tag e C h an g e F ro m  B aselin e in  IN Q o L  Q u estio n n aire R esp o n se IN Q o L : O v erall IN Q o L : A ctiv ities IN Q o L : In d ep en d en ce IN Q o L : E m o tio n s 2 0  1 5  1 0  5  0  -5  -1 0  -1 5  -2 0  P laceb o A T Y R 1 9 4 0 A T Y R 1 9 4 0 A T Y R 1 9 4 0 P laceb o A T Y R 1 9 4 0  (n  =  5 )0 .3  m g /k g 1 .0  m g /k g 3 .0  m g /k g (n  =  2 )3 .0  m g /k g  (n  =  3 )(n  =  5 )(n  =  6 )(n  =  6 ) T h ro u g h  Week  6 T h ro u g h  Week  1 4  IN Q o L , In d iv id u al N eu ro m u scu lar Q u ality  o f L ife. P atien ts With  F S H D  (n  =  2 0 ) A g ed  1 8 – 6 5  y ears G en etically  co n firm ed  F S H D  d iag n o sis F o r C o h o rts 2  an d  3 : m et im ag in g  criteria fo r a S T IR  p o sitiv e m u scle in  ≥  1  sk eletal m u scle K ey  S tu d y  E n d p o in ts S afety  an d  to lerab ility  P h arm aco k in eticsIN Q o L  q u estio n n aire MMT  Q u an titativ e MR I A D A  titers an d  Jo -1  A b  lev els L o n g -term  E x ten sio n  S tu d y  (fo r p atien ts in  C o h o rts 2  an d  3 ) R an d o m ized  3 :1  C o h o rt 3  A T Y R 1 9 4 0  3 .0  m g /k g  C o h o rt 2  A T Y R 1 9 4 0  1 .0  m g /k g  C o h o rt 1  A T Y R 1 9 4 0  0 .3  m g /k g  P laceb o  Week  1 Week  4 Week  1 2  A b , an tib o d y ; A D A , an tid ru g  an tib o d y ; F S H D , facio scap u lo h u m eral m u scu lar d y stro p h y ; IN Q o L , In d iv id u alized  N eu ro m u scu lar Q u ality  o f L ife; MMT , m an u al m u scle testin g ; MR I, m ag n etic reso n an ce im ag in g ; S T IR , sh o rt tau  in v ersio n  reco v ery . P laceb o  C h an g e F ro m  B aselin e MMT  C o m p o site S u m m ary  S co re (% ) F ig u re 2 . P ercen tag e C h an g e F ro m  B aselin e in  MMT  C o m p o site S u m m ary  S co re A ll 1 4  Mu scles U p p er L im b  O n ly L o w er L im b  O n ly  4  3  2  1  0  -1  -2  -3  P laceb o A T Y R 1 9 4 0 A T Y R 1 9 4 0 A T Y R 1 9 4 0 P laceb o A T Y R 1 9 4 0  (n  =  5 )0 .3  m g /k g 1 .0  m g /k g 3 .0  m g /k g (n  =  2 )3 .0  m g /k g  (n  =  3 )(n  =  5 )(n  =  6 )(n  =  6 ) T h ro u g h  Week  6 T h ro u g h  Week  1 4  D ecreasin g  Mu scle F u n ctio n  In creasin g  Mu scle F u n ctio n  A . B . C . D . MMT  %  o f Mu scles C h an g ed  Im p ro v ed : 3 9 .3  S tab le: 6 0 .7  Wo rse: 0 .0  MMT  %  o f Mu scles C h an g ed  Im p ro v ed : 2 8 .6  S tab le: 5 0 .0  Wo rse: 2 1 .4  MMT  %  o f Mu scles C h an g ed  Im p ro v ed : 3 .6  S tab le: 7 5 .0  Wo rse: 2 1 .4  MMT  %  o f Mu scles C h an g ed  Im p ro v ed : 1 7 .9  S tab le: 7 5 .0  Wo rse: 7 .1  -2 0  -3 0  3 0  2 0  P laceb o  3 .0  m g /k g  In creasin g  B u rd en  1 0  0  D ecreasin g  -1 0  B u rd en  IN Q o L  P laceb o  3 .0  m g /k g  3 0  In creasin g  2 0  B u rd en  1 0  0  D ecreasin g  -1 0  B u rd en  -2 0  -3 0  IN Q o L  P laceb o  3 .0  m g /k g  3 0  In creasin g  2 0  B u rd en  1 0  0  D ecreasin g  -1 0  B u rd en  -2 0  -3 0  IN Q o L  P laceb o  3 .0  m g /k g  3 0  In creasin g  2 0  B u rd en  1 0  0  D ecreasin g  -1 0  B u rd en  -2 0  -3 0  IN Q o L  B aselin eWeek  1 4  N o n -im p aired  tested  m u scles Im p aired  m u scles Im p ro v em en t relativ e to  b aselin e Wo rsen in g  relativ e to  b aselin e MMT , m an u al m u scle testin g ; IN Q o L , In d iv id u al N eu ro m u scu lar Q u ality  o f L ife. MMT , m an u al m u scle testin g . A  R an d o m ized , D o u b le-b lin d ed , P laceb o -co n tro lled , Mu ltip le A scen d in g  D o se S tu d y  to  E v alu ate th e S afety , T o lerab ility , P h arm aco k in etics,Im m u n o g en icity , an d  B io lo g ical A ctiv ity  o f A T Y R 1 9 4 0  (R eso laris™) in  A d u lt P atien ts With  F acio scap u lo h u m eral Mu scu lar D y stro p h y  Meth o d s In tro d u ctio n  R esu lts C o n clu sio n s R eferen ces A ck n o w led g em en ts G ersh m an  A ,1  C h ian g  K ,1  D o  M-H ,1  A b b in k  E ,2  H arb ers V ,2  A u d eb ert C ,3  C am p an a-S alo rt E ,4  Mo n fo rte M,5  Iy ad u rai S ,6  C arey  L ,1  H esk am p  L ,2  K an  H E ,7  H eersch ap  A ,2  K issel J,6  R icci E ,5  A ttarian  S ,4  B lack b u rn  K ,1  Men d lein  JD ,1  an d  A sh lo ck  MA 1  1 aT y r P h arm a In c., S an  D ieg o , C A , U S A ; 2 R ad b o u d  U n iv ersity  Med ical C en ter, N ijm eg en , N eth erlan d s; 3 C IC -C P C E T , S erv ice d e P h arm aco lo g ie C lin iq u e et P h arm aco v ig ilan ce, A P -H M-A ix -Marseille U n iv ersity  In stitu t N eu ro scien ces T im o n e, Marseille, F ran ce; 4 R eferen ce C en ter o f N eu ro m u scu lar D iso rd ers an d  A L S , A P -H M-A ix -Marseille U n iv ersity  In stitu t N eu ro scien ces T im o n e, Marseille, F ran ce; 5 In stitu te o f N eu ro lo g y , C ath o lic U n iv ersity  S ch o o l o f Med icin e, R o m e, Italy ; 6 O h io  S tate U n iv ersity  Med ical C en ter, C o lu m b u s, O H , U S A ; 7 L eid en  U n iv ersity  Med ical C en ter, L eid en , N eth erlan d s l F acio scap u lo h u m eral m u scu lar d y stro p h y  (F S H D ) is a rare g en etic m y o p ath y  in  w h ich  im m u n e cells in v ad e d iseased  sk eletal m u scle an d  fo r w h ich  th ere are n o  ap p ro v ed  treatm en ts. T h e p rim ary  clin ical p h en o ty p e o f F S H D  is d eb ilitatin g  sk eletal m u scle d eterio ratio n  an d  w eak n ess: –  E stim ates o f F S H D  p rev alen ce v ary  b etw een  1 :1 4 ,0 0 0  an d  1 :2 0 ,0 0 0 .1  l A T Y R 1 9 4 0  (R eso laris™) is a slig h tly  tru n cated  fo rm  o f h u m an  h istid y l tR N A  sy n th etase (H A R S ), w h ich  is 1 0 0 %  id en tical to  th e n atu rally  o ccu rrin g  w ild  ty p e m o lecu le o v er th e co m m o n  p ro tein  seq u en ce: –  A sid e fro m  its estab lish ed  in tracellu lar ro le in  p ro tein  sy n th esis, w e b eliev e H A R S  also  p lay s ex tracellu lar ro les, in clu d in g  m o d u latin g  im m u n e resp o n ses in  sk eletal m u scle. –  B ecau se th e im m u n e co m p o n en t m ay  p lay  a cen tral ro le in  F S H D  p ath o p h y sio lo g y ,2  im m u n o m o d u lato rs, in clu d in g  A T Y R 1 9 4 0 , are b ein g  in v estig ated  as p o ten tial th erap ies fo r th is d isease. l In  p reclin ical ex p erim en ts u sin g  a rat m o d el o f statin -in d u ced  m y o p ath y , A T Y R 1 9 4 0  red u ced  sk eletal m u scle d eg en eratio n  an d  n ecro sis, red u ced  th e n u m b ers o f im m u n e cells in  m u scle, an d  d o w n reg u lated  im m u n e reg u lato ry  p ro tein s in  d iseased  tissu e in  a d o se-d ep en d en t m an n er. l T h is first-in -p atien t stu d y  ev alu ated  th e safety , to lerab ility , p h arm aco k in etic (P K ) p ro p erties,im m u n o g en icity , an d  b io lo g ical activ ity  o f A T Y R 1 9 4 0  in  ad u lt p atien ts w ith  F S H D  (C lin icalT rials.g o v : N C T 0 2 2 3 9 2 2 4 ). l T h is P h ase 1 b /2 , d o u b le-b lin d ed , p laceb o -co n tro lled , m u ltip le ascen d in g  d o se stu d y  ran d o m ly  assig n ed  elig ib le p atien ts 3 :1  to  receiv e w eek ly  I.V . A T Y R 1 9 4 0  (C o h o rt 1 : 0 .3  m g /k g ; C o h o rt 2 : 1  m g /k g ; C o h o rt 3 : 3  m g /k g ) o r p laceb o  (F ig u re 1 ). A b , an tib o d y ; A D A , an tid ru g  an tib o d y ; F S H D , facio scap u lo h u m eral m u scu lar d y stro p h y ; IN Q o L , In d iv id u alized  N eu ro m u scu lar Q u ality  o f L ife; MMT , m an u al m u scle testin g ; MR I, m ag n etic reso n an ce im ag in g ; S T IR , sh o rt tau  in v ersio n  reco v ery . l K ey  stu d y  en d p o in ts w ere th e ev alu atio n  o f safety  an d  to lerab ility  as assessed  b y  in cid en ce o f ad v erse ev en ts (A E s), an tid ru g  an tib o d y  (A D A ) titers, Jo -1  an tib o d y  (A b ) lev els, A T Y R 1 9 4 0  P K  p ro p erties, an d  m easu res o f clin ical activ ity : –  Man u al Mu scle T estin g  (MMT ): • Mo to r fu n ctio n  w as assessed  in  1 4  m u scle g ro u p s an d  g rad ed  b ased  o n  a 5 -p o in t scale. • F o r p atien ts in  C o h o rts 1  an d  2 , MMT  w as assessed  d u rin g  screen in g ; at Week  3 ; Week  4 , D ay  4 ; an d  Week  6 ; fo r p atien ts in  C o h o rt 3 , MMT  w as assessed  d u rin g  screen in g ; at Week  6 ; Week  1 0 ; an d  Week  1 4 . –  In d iv id u alized  N eu ro m u scu lar Q u ality  o f L ife (IN Q o L ) Q u estio n n aire: • A  v alid ated  m u scle d isease-sp ecific q u ality  o f life m easu re, w ith  4 5  q u estio n s w ith in  1 0  sectio n s. T h e q u estio n n aire fo cu ses o n  4  d im en sio n s: S y m p to m s, L ife D o m ain s, T reatm en t E ffects, an d  O v erall Q u ality  o f L ife. O v erall IN Q o L  sco re is d eriv ed  fro m  L ife D o m ain s an d  co m p rises 5  su b sectio n s: A ctiv ities, In d ep en d en ce, S o cial R elatio n sh ip s, E m o tio n s, an d  B o d y  Im ag e. • T h e self-ad m in istered  q u estio n n aire w as co m p leted  d u rin g  screen in g  an d  at Week  6  in  all co h o rts as w ell as at Week  1 4  fo r p atien ts in  C o h o rt 3 . –  Mu scle S u rv eillan ce an d  T arg eted  Mag n etic R eso n an ce Im ag in g  (MR I): • L o w er ex trem ity  su rv eillan ce MR I w as p erfo rm ed  d u rin g  screen in g  to  id en tify  activ e im m u n e resp o n ses (as ev id en ced  b y  sh o rt tau  in v ersio n  reco v ery  [S T IR ] p o sitiv e sig n al). • T h e p resen ce o f =  1  S T IR -p o sitiv e m u scle as assessed  b y  a cen tral rev iew er w as an  in clu sio n  criterio n  fo r th is stu d y  (C o h o rts 2  an d  3 ). • S T IR -p o sitiv e m u scles w ere m o n ito red  u sin g  targ eted  q u an titativ e MR I fo r th e an aly sis o f fatty  in filtratio n , in flam m atio n , an d  m u scle v o lu m e. l A ll p atien ts co m p leted  th e stu d y ; h o w ev er, 1  p atien t d id  n o t receiv e all d o ses o f stu d y  d ru g  d u e toan  A E  o f in fu sio n -relatio n  reactio n  (IR R ). l A ll p atien ts h ad  F S H D  T y p e 1 ; p atien t d em o g rap h ics an d  ch aracteristics are sh o w n  in  T ab le 1 . T ab le 1 . P atien t D em o g rap h ics an d  B aselin e C h aracteristics S afety  an d  T o lerab ility  P ro file l A T Y R 1 9 4 0  w as g en erally  w ell to lerated  acro ss all d o se g ro u p s (T ab le 2 ). l A ll treatm en t-em erg en t A E s (T E A E s) w ere G rad es 1  o r 2  (m ild  o r m o d erate in  in ten sity ): –  N o  d o se-resp o n se relatio n sh ip  w as su g g ested  in  th e in ten sity  an d  in cid en ce o f ev en ts. l O n e p atien t ex p erien ced  3  su ccessiv e IR R  ev en ts; th is w as assessed  as an  A E  b y  th e in v estig ato r, b u t w as co n sid ered  a m ed ically  im p o rtan t ev en t b y  th e sp o n so r an d  w as u p g rad ed  to  a serio u s A E . l N o  tren d s in  h em ato lo g y  o r seru m  ch em istries w ere o b serv ed . l N o  sig n als o r tren d s in  electro card io g ram s o r p u lm o n ary  fu n ctio n  tests w ere o b serv ed . l T E A E s rep o rted  fo r =  2  p atien ts treated  w ith  A T Y R 1 9 4 0  are sh o w n  in  T ab le 2 . * N u m b er o f p atien ts. † D esig n ated  as S A E  b y  sp o n so r. S A E , serio u s ad v erse ev en t; T E A E , treatm en t-em erg en t ad v erse ev en t. B MI, b o d y  m ass in d ex ; F S H D , facio scap u lo h u m eral m u scu lar d y stro p h y ; S D , stan d ard  d ev iatio n . IN Q o L , In d iv id u al N eu ro m u scu lar Q u ality  o f L ife. P K  P ro p erties l P K  w as g en erally  co n sisten t th ro u g h o u t th e stu d y , w ith  d o sep ro p o rtio n al in creases in  ex p o su re. l T h e m ean  clearan ce w as lo w , an d  m ean  v o lu m e o f d istrib u tio n  at stead y  state w as sm all, w ith  a m ean  term in al h alf-life o f 3 – 5  h o u rs. Im m u n o g en icity  P ro file l O f th e 1 5  p atien ts treated  w ith  A T Y R 1 9 4 0 , 6  w ere co n firm ed  p o sitiv e fo r A D A , b u t A b  lev els fell u p o n  cessatio n  o f th erap y . N o  p atien t h ad  titers h ig h  en o u g h  to  trig g er testin g  in  a n eu tralizin g  A b  assay . l N o  p atien ts h ad  Jo -1  A b  lev els co n sid ered  p o sitiv e o r eq u iv o cal fo r th e assay . l N o  im p act o f A b  lev els o n  A T Y R 1 9 4 0  P K  w as d etected . C lin ical A ctiv ity  l A  tren d  fo r im p ro v em en t in  MMT  resu lts w ith  A T Y R 1 9 4 0  treatm en t w as o b serv ed  co m p ared  w ith  p laceb o , esp ecially  in  th e u p p er lim b  (F ig u re 2  an d  3 ). F ig u re 5 . E fficacy  R esu lts: C h an g e F ro m  B aselin e to  Week  1 4  in  R ep resen tativ e P atien ts T reated  With  A T Y R 1 9 4 0  (A , B ) an d  P laceb o  (C , D ) F ig u re 2 . P ercen tag e C h an g e F ro m  B aselin e in  MMT  C o m p o site S u m m ary  S co re F ig u re 4 . P ercen tag e C h an g e F ro m  B aselin e in  IN Q o L  Q u estio n n aire R esp o n se F ig u re 1 . S tu d y  D esig n  l P atien ts treated  w ith  A T Y R 1 9 4 0  w ere g en erally  im p ro v ed  co m p ared  w ith  p laceb o  as assessed  b y  IN Q o L , w ith  p atien ts in  C o h o rt 3(1 2  w eek s) sh o w in g  th e g reatest im p ro v em en t co m p ared  w ith  C o h o rt 1  an d  C o h o rt 2  (4  w eek s) (F ig u re 4 ): –  P atien ts in  C o h o rt 3  rep o rted  ~  1 0 %  im p ro v em en t in  IN Q o L  o v erall resp o n ses co m p ared  w ith  ~ 1 5 %  w o rsen in g  in  th e p laceb o  g ro u p . –  T h e larg est d ifferen ces b etw een  C o h o rt 3  an d  p laceb o  w ere seen  in  th e A ctiv ities, In d ep en d en ce, an d  E m o tio n s d o m ain s. l In  g en eral, th ere w as a g o o d  co rrelatio n  b etw een  ch an g es in  IN Q o L  an d  MMT , w h ereb y  all p atien ts w h o  ex p erien ced  an  im p ro v em en t in  m u scle fu n ctio n  also  sh o w ed  im p ro v em en t in  IN Q o L  sco res. l In  su rv eillan ce an d  targ eted  q u an titativ e MR I scan s o f p atien ts treated  w ith  p laceb o  o r A T Y R 1 9 4 0 , w e o b serv ed : –  S ig n ifican t m easu rem en t v ariab ility  w as seen , d riv en  in  p art b y  alig n m en t, m o tio n  artifact, an d  m u scle h etero g en eity . –  L ittle ch an g e in  S T IR , D ix o n  fat fractio n  p ercen tag e, o r q u an titativ e T 2  (in d icativ e o f th e p resen ce o f in flam m atio n ) in  targ eted  m u scles in  eith er th e A T Y R 1 9 4 0  o r p laceb o  g ro u p s. l N o  elev atio n  fro m  b aselin e in  circu latin g  h u m an  b io m ark er lev els in  p lasm a w as o b serv ed . l P atien t p ro files are sh o w n  in  F ig u re 5 . l A T Y R 1 9 4 0  (R eso laris™) is g en erally  safe in  ad u lt p atien ts w ith  F S H D , an d  w as w ell to lerated  w ith  th e ex cep tio n  o f 1  p atien t w h o  ex p erien ced  3  IR R  ev en ts. l A T Y R 1 9 4 0  P K  p ro p erties w ere d o se-p ro p o rtio n al an d  co n sisten t th ro u g h o u t th e stu d y , w ith  n o  m easu reab le im p act fro m  A D A . l C lin ical activ ity  o f A T Y R 1 9 4 0  w as su p p o rted  b y  sig n als o f im p ro v em en t in  IN Q o L  q u estio n n aire resp o n ses an d  MMT  m easu res. l O th er ex p lo rato ry  m easu res, in clu d in g  lo w er ex trem ity  targ eted  MR I, d id  n o t d em o n strate activ ity : –  V ariab ility  in  im ag e acq u isitio n  m ay  h av e d im in ish ed  th e o p p o rtu n ity  to  d em o n strate a treatm en t effect at 3  m o n th s. l P atien ts in  C o h o rts 2  an d  3  w ere allo w ed  to  en ro ll in  th e o n g o in g , lo n g -term  ex ten sio n  stu d y  in v estig atin g  th e safety  an d  efficacy  o f A T Y R 1 9 4 0 . 1 . T aw il R  et al. S k eletal Mu scle 2 0 1 4 ;4 :1 2 . 2 . F risu llo  G  et al. J C lin  Im m u n o l 2 0 1 1 ;3 1 :1 5 5 . T h is stu d y  w as fu n d ed  b y  aT y r P h arm a, In c. E d ito rial su p p o rt w as p ro v id ed  b y  O x fo rd  P h arm aG en esis, In c. an d  w as fu n d ed  b y  aT y r P h arm a, In c C o rresp o n d in g  au th o r co n tact: ag ersh m an @aty rp h arm a.co m  P resen ted  at th e 2 1 st In tern atio n al C o n g ress o f th e Wo rld  Mu scle S o ciety ; 4 – 8  O cto b er 2 0 1 6 ; G ran ad a, S p ain . T ab le 2 . S u m m ary  o f S afety  MMT ,m an u al m u scle testin g . F ig u re 3 . P ercen tag e C h an g e F ro m  B aselin e to  Week  1 4  in  MMT  C o m p o site S u m m ary  S co re fo r In d iv id u al P atien ts in  C o h o rt 3  -1 0  -5 0 5  1 0  P laceb o  (n  =  2 ) 3 .0  m g /k g  (n  =  6 ) P atien ts D ecreasin g  Mu scle F u n ctio n  In creasin g  Mu scle F u n cti o n  C h an g e F ro m  B aselin e in  MMT  C o m p o site S u m m ary  S co re (% ) P -2 6 3  C h aracteristic P laceb o  (n  =  5 ) C O H O R T  1  A T Y R 1 9 4 0  0 .3  m g /k g  (n  =  3 ) C O H O R T  2  A T Y R 1 9 4 0  1 .0  m g /k g  (n  =  6 ) C O H O R T  3  A T Y R 1 9 4 0  3 .0  m g /k g  (n  =  6 ) Med ian  ag e, y ears (ran g e) 5 2 .0  (3 9 – 6 6 ) 5 3 .0  (2 5 – 5 5 ) 4 6 .0  (3 3 – 5 2 ) 3 9 .5  (2 5 – 7 2 ) Male, %  8 0 .0  6 6 .7  3 3 .3  6 6 .7  Wh ite, %  1 0 0  1 0 0  1 0 0  1 0 0  Mean  B MI, k g /m 2  (S D ) 2 8 .9  (3 .2 ) 2 8 .6  (1 .8 ) 2 5 .3  (4 .6 ) 2 2 .5  (5 .0 ) Med ian  d isease d u ratio n , y ears (ran g e) 1 8 .6  (4 .4 – 2 4 .8 ) 6 .2  (2 .8 – 2 1 .8 ) 2 2 .6  (1 0 .2 – 4 1 .1 ) 2 3 .0  (9 .3 – 5 6 .4 ) Mean  F S H D  clin ical sev erity  sco re (S D ) 2 .7  (0 .7 ) 2 .5  (0 .9 ) 3 .7  (0 .5 ) 3 .0  (0 .8 ) P aram eter, n *  (% ) P laceb o  (n  =  5 ) C O H O R T  1  A T Y R 1 9 4 0  0 .3  m g /k g  (n  =  3 ) C O H O R T  2  A T Y R 1 9 4 0  1 .0  m g /k g  (n  =  6 ) C O H O R T  3  A T Y R 1 9 4 0  3 .0  m g /k g  (n  =  6 ) T E A E s 5  (1 0 0 ) 3  (1 0 0 ) 6  (1 0 0 ) 6  (1 0 0 ) T reatm en t-related  0  0  0  0  G rad e >  3  T E A E s 0  0  0  0  T reatm en t-related  0  0  0  0  S A E s 0  0  0  1 †  D eath s 0  0  0  0  C o u g h  0  1  (3 3 .3 ) 0  2  (3 3 .3 ) H ead ach e 2  (4 0 .0 ) 0  1  (1 6 .7 ) 2  (3 3 .3 ) P resy n co p e 0  0  0  2  (3 3 .3 ) A rth ralg ia 0  2  (6 6 .7 ) 0  1  (1 6 .7 ) F lu sh in g  0  0  1  (1 6 .7 ) 1  (1 6 .7 ) N au sea 0  0  2  (3 3 .3 ) 0  B ack  p ain  1  (2 0 .0 ) 1  (3 3 .3 ) 3  (5 0 .0 ) 0  My alg ia 0  1  (3 3 .3 ) 1  (1 6 .7 ) 0  Mo st co m m o n  T E A E s -2 0  -1 5  -1 0  -5 0 5  1 0  1 5  2 0  C h an g e F ro m  B aselin e IN Q o L  Q u estio n n aire R esp o n ses %  IN Q o L : O v erall IN Q o L : A ctiv ities IN Q o L : In d ep en d en ce IN Q o L : E m o tio n s D ecreasin g  D isease B u rd en  In creasin g  D isease B u rd e n  P laceb o  (n  =  5 ) A T Y R 1 9 4 0  0 .3  m g /k g  (n  =  3 ) A T Y R 1 9 4 0  1 .0  m g /k g  (n  =  5 ) A T Y R 1 9 4 0  3 .0  m g /k g  (n  =  6 ) P laceb o  (n  =  2 ) A T Y R 1 9 4 0  3 .0  m g /k g  (n  =  6 ) T h ro u g h  Week  6  T h ro u g h  Week  1 4  P atien ts With  F S H D  (n  =  2 0 ) A g ed1 8 – 6 5  y ears G en etically  co n firm ed  F S H D  d iag n o sis F o r C o h o rts 2  an d  3 : m et im ag in g  criteria fo r a S T IR  p o sitiv e m u scle in  =  1  sk eletal m u scle K ey  S tu d y  E n d p o in ts S afety  an d  to lerab ility  P h arm aco k in etics IN Q o L  q u estio n n aire MMT  Q u an titativ e MR I A D A  titers an d  Jo -1  A b  lev els L o n g -term  E x ten sio n  S tu d y  (fo r p atien ts in  C o h o rts 2  an d  3 ) R an d o m ized  3 :1  C o h o rt 3  A T Y R 1 9 4 0  3 .0  m g /k g  C o h o rt 2  A T Y R 1 9 4 0  1 .0  m g /k g  C o h o rt 1  A T Y R 1 9 4 0  0 .3  m g /k g  P laceb o  Week  1  Week  4  Week  1 2  P laceb o  -3  -2  -1 0 1 2 3 4  C h an g e F ro m  B aselin e MMT  C o  m p o site S u m m ary  S co re (% ) A ll 1 4  Mu scles U p p er L im b  O n ly  L o w er L im b  O n ly  P laceb o  (n  =  5 ) A T Y R 1 9 4 0  0 .3  m g /k g  (n  =  3 ) A T Y R 1 9 4 0  1 .0  m g /k g  (n  =  5 ) A T Y R 1 9 4 0  3 .0  m g /k g  (n  =  6 ) P laceb o  (n  =  2 ) A T Y R 1 9 4 0  3 .0  m g /k g  (n  =  6 ) T h ro u g h  Week  6  T h ro u g h  Week  1 4  D ecreasin g  Mu scle F u n ctio n  In creasin g  Mu scle F u n ctio  n  A . B . C . D . MMT  %  o f Mu scles C h an g ed  Im p ro v ed : 3 9 .3  S tab le: 6 0 .7  Wo rse: 0 .0  MMT  %  o f Mu scles C h an g e d  Im p ro v ed : 2 8 .6  S tab le: 5 0 .0  Wo rse: 2 1 .4  MMT  %  o f Mu scles C h an g e d  Im p ro  v ed : 3  .6  S ta b le: 7 5 .0  Wo  rse: 2 1  .4  MMT  %  o f Mu scles C h an g ed  Im p ro v ed : 1 7 .9  S tab le: 7 5 .0  Wo rse: 7 .1  -3 0  -2 0  -1 0 0  1 0  2 0  3 0  P laceb o  3 .0  m g /k g  In creasin g  B u rd en  D ecreasin g  B u rd en  IN Q o L  -3 0  -2 0  -1 0 0  1 0  2 0  3 0  P laceb o  3 .0  m g /k g  In creasin g  B u rd en  D ecreasin g  B u rd en  IN Q o L  -3 0  -2 0  -1 0 0  1 0  2 0  3 0  P laceb o  3 .0  m g /k g  In creasin g  B u rd en  D ecreasin g  B u rd en  IN Q o L  -3 0  -2 0  -1 0 0  1 0  2 0  3 0  P laceb o  3 .0  m g /k g  In creasin g  B u rd en  D ecreasin g  B u rd en  IN Q o L  B aselin e Week  1 4  N o n -im p aired  tested  m u scles Im p aired  m u scles Im p ro v em en t relativ e to  b aselin e Wo rsen in g  relativ e to  b aselin e MMT , m an u al m u scle testin g ; IN Q o L , In d iv id u al N eu ro m u scu lar Q u ality  o f L ife. MMT , m an u al m u scle testin g . E x h ib it 9 9 .2
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