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Re: Docket Number 20040-0035 
Draft Guidance for Industry on the Preclinical and Clinicai Evaluation of Agents 
Used in the Prevention or Treatment of Postmenopausal  Osteoporosis. 

Eli Lilly and Company (Lilly), as  a  global research based pharmaceutical company,  is 
committed to the development of innovative medications for the prevention and 
treatment of osteoporosis. 

Osteoporosis is a  major public health threat for an estimated 44 m illion Americans, or 55 
percent of the people 50 years of age and older. In the U.S. today, 10 m illion individuals 
are estimated to already have the disease, and almost 34 m illion more are estimated to 
have low bone mass,  placing them at increased risk for osteoporosis (NOF, 2004). 

Lilly applauds the FDA’s initiative to update the draft guidance and appreciates the 
opportunity to comment.  Lilly has carefully examined this guidance in general, and with 
reference to the specific quest ions related to the duration of fracture end-point trials and 
the appropriateness of p lacebo controls. W e  will address these two specific issues first 
followed by our recommendat ions for updating the guidance in general. 

Do fracture end-point trials need to be 3  years in duration, or could shorter 
studies provide adequate evidence of a  new osteoporosis drug’s effectiveness 
and safety? 

There is a  need for a  common”standard for demonstrat ion of efficacy that can be applied 
to drugs of different classes. Because suitable surrogates for fracture risk reduction 
have not been validated, Lilly supports demonstrat ion of vertebral fracture risk reduction 
as necessary to prove efficacy for osteoporosis agents. 

However, guidelines should now provide for the acceptability of shorter duration clinical 
trials (1 to 2  year trials with a  vertebral fracture endpoint) for an antiresorptive agent with 
an established mechanism of action as well as  for anabolic agents, provided preclinical 
studies clearly show no detrimental effect on bone quality. The overall benefit/risk for 
the investigational agent could be refined based on additional safety information 
obtained within the clinical program and from post-marketing surveil lance programs. 
The concept of shorter duration fracture studies is supported by publ ished results for 
several antiresorptives where significant fracture risk reduction has been shown after 1  
year in studies that were of 3  to 4  years in duration. W h ile shorter trials may  require a  
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larger sample size to have adequate power, the risk to the individual patient is lessened. 
Furthermore, in a shorter trial less attrition can be expected improving the ability to 
assess the investigational agent. 

While further guidance is needed on the number of years of follow-up required to assess 
clinical safety and durability of effect, we believe that a total exposure of 3 to 4 years 
should be considered appropriate for safety evaluation for agents that are used 
chronically. Given the chronic nature of the disease and the possibility of long-term 
treatment, consideration should be given to a requirement for bone biopsies after long- 
term treatment (for e.g. 3 to 4 years). If biopsies are obtained, histomorphometric 
parameters should be assessed as well as measurements of bone quality as the state of 
the art permits. 

Is it appropriate to continue to use placebo controkin fracture end-point trials? 

While a number of osteoporosis therapies are now available, Lilly maintains that a 
randomized, placebo-controlled trial with fracture endpoints (using calcium plus vitamin 
D therapy for all patients) should remain the standard for establishing efficacy and 
safety. In light of the principles of ethical conduct embodied in the Declaration of 
Helsinki, a dilemma exists regarding the acceptability of placebo-controlled studies for 
evaluation of compounds for treatment of a disease for which alternate treatments exist 
(Brody, 2003, Rosenblatt, 2003). However, a placebo-controlled study that 
demonstrates superiority of a new drug over placebo may be more useful and ultimately 
more appropriate than an active comparator design that requires very large study 
populations and subjects more patients to risk based on uncertainty about the safety and 
efficacy of the investigational agent. A goal within any study is to minimize risk to 
individual patients. Given the current state of the field, it is unlikely that patients with 
multiple fractures or perhaps even one fracture could be included in long-term placebo- 
controlled trials given the increased risk for re-fracture in these patients. An advantage 
of a 1- to 2-year placebo-controlled fracture outcome study is that the risk to individual 
patients would be relatively less compared with participation in a 3-year study. 

We also refer to the recent guidance on osteoporosis drug development issued by the 
European CPMP in 2001. The guidance indicates that although active-control trials are 
preferred, placebo-controlled trials are still acceptable. Placebo-controlled studies 
provide greater flexibility in study designs (e.g., use of escape clauses and stopping 
rules to maximize patient safety, use of add-on therapies) and should be considered for 
new drugs in development. 

There are considerable challenges in conducting active comparator trials rather than 
placebo-controlled studies. For example: 

l Lack of access to data for the active comparator, other than that present in the public 
domain, may hamper estimation of statistical power and sample size estimations for 
hypothesis testing. 

l Appropriately designed non-inferiority trials would require exposing large numbers of 
patients in potentially longer clinical trials. 

l Trials designed to establish either non-inferiority or superiority of drug compared to 
an established therapy might be compromised due to difficulty in replicating the 
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e ffec t i veness  o f th e  c o m p a r a to r  the r apy  d e p e n d i n g  o n  th e  p o p u l a tio n  s tud ied  a n d  
cond i t ions  o f th e  tr ial des ign .  W ith o u t a  p l a cebo  c o n trol g r o u p , o n e  cou l d  n o t k n o w  
w h e the r  o r  n o t th e  act ive c o m p a r a to r  h a d  wo r ked ! 

l  If a n  act ive c o m p a r a to r  was  requ i red ,  h o w  w o u l d  a  sponso r  d e te rm ine  wh i ch  the r apy  
is b e s t fo r  compar i son ,  g i ven  th a t d i f ferent  c lasses  o f os teoporos is  the rap i es  work  v ia  
di f ferent  m e c h a n i s m s , h a v e  di f ferent  pha rmacok i ne tic prof i les,  a n d  e v e n  h a v e  
di f ferent  ta r ge t p o p u l a tio n s ?  

l  Final ly ,  th e r e  m a y  b e  a  lack  o f unde r s ta n d i n g  o f th e  safety prof i le  b e c a u s e  th e  ‘t rue’ 
adve r se  e v e n t ra te  fo r  a  n e w  d r ug  is b e s t de r i ved  f rom p lacebo-con t ro l l ed  studies.  

Li l ly  a l so  app rec ia tes  th e  o p p o r tun i ty  to  c o m m e n t o n  o the r  sec t ions  o f th e  draft  g u i d a n c e  
as  fo l lows:  

Cl in ica l  Tr ia l  Des i gn  
T h e  A g e n c y  shou l d  ta k e  in to cons ide ra t i on  th e  divers i ty  o f a g e n ts current ly  a p p r o v e d  
a n d  u n d e r  d e v e l o p m e n t, e .g ., a n t i resorpt ives ( b i s phosphona tes,  S E R M s , es t rogens  e tc.) 
a n d  anabo l i c  a g e n ts (i.e., PTH)  [S e c tio n  C . P h a s e  Ill S tud ies ]  w h e n  p rov id ing  c l in ica l  tr ial 
des i gn  g u i d a n c e . W e  be l i eve  th a t n e w  es t rogens  shou l d  h a v e  th e  s a m e  r equ i r emen ts 
fo r  app rova l  a s  a n y  a n t i resorpt ive a g e n t. W h e n  poss ib le ,  th e  c l in ica l  p l an  shou l d  
add ress  speci f ic  fe a tu res  o f a n  invest iga t iona l  a g e n t b a s e d  o n  its m e c h a n i s m  o f act ion.  
Li l ly  a l so  r e c o m m e n d s  th a t appropr ia te l y  d e s i g n e d  P h a s e  2  tr ials o f 3 - 6  m o n ths  du r a tio n  
wi th b o n e  marke rs  as  p r imary  e n d p o i n t shou l d  b e  suff ic ient p r io r  to  c o n d u c tin g  P h a s e  3  
trials. 

H ip  Frac tures  a n d  N o n - V e r teb ra l  Frac tures  
It is b e c o m i n g  inc reas ing ly  ev iden t  th a t it is n o t pract ica l  to  pe r fo rm s tud ies  speci f ica l ly  
fo c u s e d  to  assess  reduc t ion  o f h i p  fractures. W h i le d e m o n s trat ion o f reduc t ion  o f 
f ractures a t th e  h i p  is n o t r equ i r ed  by  cur rent  gu ide l i nes  in  th e  U S , g u i d a n c e  fo r  
r equ i r emen ts to  i nc l ude  l abe l  l a n g u a g e , wh i ch  desc r i be  e ff icacy t rends  o r  su r roga te  
e ff icacy m e a s u r e s  a t th e  h i p  is n e e d e d . It is n o t pract ica l  to  lim it s tud ies  speci f ica l ly  to  
h i p  fractures. For  e x a m p l e , to  d e m o n s trate a  4 0 % .reduct ion  in  i nc i dence  o f h i p  f racture 
a s sum ing  a  3 %  e v e n t rate, th e  n u m b e r  o f p a tie n ts r equ i r ed  fo r  a  p lacebo-con t ro l l ed  
s tudy  is 5 0 0 0 , a n d  fo r  a n  act ive c o n tro l led non- in fer ior i ty  s tudy wi th a  2 0 %  ma rg i n  o f 
non- infer ior i ty ,  th e  n u m b e r  o f p a tie n ts r equ i r ed  is 3 3 ,0 0 0 . For  a n  ac t ive-cont ro l led  
super ior i ty  study,  th e  n u m b e r  o f p a tie n ts r equ i r ed  w o u l d  b e  4 0 ,0 0 0 . There fore ,  L i l ly  
s uppo r ts th e  cur rent  a p p r o a c h  in  l abe l i ng  th a t permi ts  d i sp lay  o f non-ve r teb ra l  f racture 
resul ts  by  ske le ta l  site. A d d i tio na l  fe a tu res  o f a  c l in ica l  p l an  th a t i nc l ude  a s sessmen t o f 
ske le ta l  arch i tec ture  as  we l l  a s  musc l e  s t rength  a n d  fa l l  r isk cou l d  b e c o m e  par t  o f th e  
l abe l i ng  to  e n h a n c e  d e te rm ina tio n  o f th e  b e n e fit/risk o f a n  a g e n t. 

S e q u e n tia l  a n d  C o n c o m i ta n t O s teopo ros i s  The rap ies  
O s teopo ros i s  is a  ch ron ic  p rog ress i ve  d i sease  a n d  th e  goa l  o f t rea tment  shou l d  b e  to  
qu ick ly  r educe  f racture r isk a n d  m a i n ta i n  t rea tment  b e n e fits fo r  as  l ong  as  poss ib le .  W ith  
th e  avai lab i l i ty  o f a  var iety  o f th e r a p e u tic o p tio n s , d r ugs  a re  l ikely to  b e  u s e d  fo r  th e  
t reatment  o f os teoporos is  in  a  n u m b e r  o f ways:  a l o n e , s e q u e n tia l ly  o r  in  c o m b i n a tio n s . 
Li l ly  r e c o m m e n d s  th a t g u i d a n c e  b e  p rov i ded  r ega rd i ng  s tudy  des i gns  to  p rov ide  d a ta  fo r  
s e q u e n tia l  o r  c o m b i n e d  u s e  o f os teoporos is  a g e n ts wi th th e  s a m e  o r  di f ferent  
m e c h a n i s m s  o f act ion.  W e  be l i eve  th a t a rea l  a n d  v o l u m e tric b o n e  m inera l  dens i ty  
( B M D )  a re  r easonab l e  a n d  a d e q u a te  e n d p o i n ts to  d e m o n s trate e ff icacy fo r  th e  
c o m b i n a tio n  r e g i m e n  a n d  fo r  assess ing  m a i n te n a n c e  o f e ff icacy w h e n  suppo r te d  by  non -  
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cl in ica l  e v i dence  o f e n h a n c e d  b o n e  s t rength  a n d /o r  arch i tec ture  resu l t ing  f rom th e  
c o m b i n a tio n . 

S tu d y  P o p u l a tio n  
Cl in ica l  character is t ics th a t c o n tr ibute to  f racture r isk i n d e p e n d e n t o f B M D  inc lude  a g e , 
p rev ious  fragi l i ty f ractures, e leva ted  b o n e  tu rnover ,  p r e m a tu re  m e n o p a u s e , h is tory o f 
fami l y  h i p  fractures, a n d  u s e  o f o ra l  cor t icoster iods (Kan is ,  2 0 0 2 ) . Thus ,  th e  g u i d a n c e  
shou l d  b e  fo rwa rd  l ook ing  a n d  shou l d  cons ide r  bas i ng  s tudy  e n try cr i ter ia o n  5- l  0  yea r  
probab i l i t y  o f f racture r isk in  l i eu  o f, o r  in  add i tio n  to , fac tors  such  as  B M D  th resho lds  as  
th e  state o f th e  art permi ts .  Th is  shou l d  i nc lude  w o m e n  a n d  m e n  wi th l ow  b o n e  m a s s  
b u t wi th b o n e  dens i ty  h i ghe r  th a n  a  T  sco re  o f -2  w h o  a re  a l so  a t i n c reased  r isk o f 
sus ta in ing  a  f racture (Sir is,  2 0 0 1 ) . 

Cl in ica l  Inves t iga t ion  in  M e n  
O f th e  1 0  m i l l ion Ame r i cans  es t imated  to  h a v e  os teoporos is ,  e i gh t m i l l ion a re  w o m e n  
a n d  2  m i l l ion a re  m e n  ( N O F , 2 0 0 4 ) . G u i dance  is n e e d e d  o n  th e  c l in ica l  invest iga t ion  a n d  
reg is t ra t ion o f p r oduc ts fo r  th e  t reatment  o f os teoporos is  o r  to  i nc rease  b o n e  m a s s  in  
m e n  hav i ng  os teoporos is  o f va r ious  e tio log ies .  S ince  g e n d e r  h a s  n o t b e e n  s h o w n  to  b e  
a n  impor tan t  covar ia te  in  r e sponse  to  t rea tment  wi th non -es t rogen  recep to r  ac t ing  
a g e n ts, b r i dg ing  f rom fracture d a ta  in  w o m e n  m a y  b e  appropr ia te .  

G lucocor t i co id - Induced O s teopo ros i s  
G lucocor t ico id  u s e  is th e  m o s t c o m m o n  cause  o f seconda r y  os teoporos is  ( Luke& l  990 ) . 
G lucocor t i co id - induced  ske le ta l  d e ficits ref lect a  d is rup t ion  o f th e  no rma l  re la t ionsh ip  
b e tween  th e  resorp t ion  a n d  fo r m a tio n  p h a s e s  o f b o n e  r emode l i ng . T h e  c o n s e q u e n c e  o f 
s te ro id - induced  b o n e  loss  is b o n e  fragi l i ty a n d  a n  i nc reased  r isk fo r  l ow- t rauma fractures. 

There fore ,  a  n e e d  exists fo r  the rap i es  th a t c a n  substant ia l ly  imp rove  b o n e  status o f 
p a tie n ts wi th g lucoco t t i co id - induced  b o n e  loss. O n c e  a  d r ug  is a p p r o v e d  fo r  t rea tment  o f 
os teoporos is ,  L i l ly  r e c o m m e n d s  a n  app rop r i a te  s tudy  in  th e  ta r ge t p o p u l a tio n  ( m e n  a n d  
w o m e n )  wi th doses  hav i ng  s h o w n  a n  e ffect  in  r educ i ng  f racture risk. T rea tmen t - i nduced  
c h a n g e  in  B M D  shou l d  b e  a n  a ccep tab l e  e n d p o i n t fo r  a g e n ts w h o s e  f racture e ff icacy h a s  
p rev ious ly  b e e n  es tab l i shed.  

A s s e s s m e n ts o f B o n e  Qua l i t y  
T h e  cur rent  g u i d a n c e  d o e s  n o t cons ide r  h i s t omo rphome tric p a r a m e ters  o f c l in ica l  b o n e  
b iops ies  as  e ff icacy e n d p o i n ts. G iven  th e  i nhe ren t  impo r tance  o f b o n e  arch i tec ture  to  its 
mechan i ca l  p roper t ies  th e  A g e n c y  shou l d  cons ide r  p rov id ing  g u i d a n c e  o n  u s e  o f 
a d v a n c e d  imag i ng  a n d  c o m p u te r - based  ana ly t ica l  te chn i ques  fo r  d e m o n s trat ing c h a n g e s  
in  b o n e  m icroarch i tec ture (wh ich  m a y  b e  m o s t impor tan t  du r i ng  t reatment  wi th ske le ta l  
anabo l i c  a g e n ts) as  e ff icacy a s sessmen ts. S p o n s o r s  shou l d  b e  e n c o u r a g e d  to  cons ide r  
n e w  assessmen ts fo r  b o n e  s t rength  th a t cou l d  i nc lude  m e a s u r e m e n ts o f b o n e  t issue 
intr insic qua l i ty  a n d  arch i tec ture  du r i ng  c l in ica l  d e v e l o p m e n t. 

L i l ly  r e c o m m e n d s  th a t th e  rev i sed  g u i d a n c e  o n  os teoporos is  e m p h a s i z e  th e  n e e d  to  
assess  b o n e  qual i ty  (arch i tecture a n d  mass )  to  e n a b l e  a d v a n c e m e n t in  th is  fie ld .  A  c lear  
s tepwise  p rocess  shou l d  b e  d e v e l o p e d , p e r h a p s  wi th fu r ther  ex te rna l  g u i d a n c e , fo r  th e  
i den ti f icat ion a n d  va l ida t ion  o f arch i tectura l  p a r a m e ters  th a t ref lect fa vo rab l e  t reatment  
e ffects. 
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Biomarkers 
The guidance should be updated to reflect advancement in the area of biomarkers and 
should highlight serum-based markers of bone formation and resorption such as 
procollagen 1 N-terminal propeptide (Pl NP) and C-terminal cross linking telopeptide of 
type 1 collagen (CTX). Reductions in bone turnover have been associated with 
reduction in vertebral risk for several compounds; therefore, the utility of bone marker 
assessment to predict response needs to be further explored (Eastell, 2003, Riggs, 
2002, Bjarnason, 2001). The utility of different CTX fragments in predicting future 
osteoportic fractures has been evaluated and can be further explored in clinical trials 
(Garnero, 2002). 

The guidance should also harmonize with the Agency’s view on genomics and 
proteomics to enhance safety and perhaps to identify patients most likely to have a 
favorable benefit/risk during treatment. 

New Route of Administration and New Formulations 
Guidance is needed on the clinical study design, duration and endpoints for new 
formulations and new routes of administration. Treatment-induced change in BMD 
should be an acceptable endpoint for new formulations for compounds whose fracture 
efficacy has previously been established. Lilly recommends that non-inferiority with 
respect to BMD should be demonstrated for the new dose or formulation compared to 
the dose effective in reducing fractures. Lilly recommends a shorter duration clinical trial 
(1 year) with appropriate follow-up safety assessments depending on the route of 
administration. 

Use of lateral vertebral assessment (LVA) and instant vertebral assessment (WA) 
Images 
In recent years there has been increased interest and investigation into the clinical use 
of dual-energy x-ray absorptiometry (DXA) images for the detection of vertebral 
fractures. The use of LVA/IVA technique to detect vertebral fractures in clinical trial 
subjects is attractive because it would result in lower radiation exposure compared with 
routine spinal radiographs and could reduce the number of study procedures for patients 
(Ferrar, 2003). Further use of the technique in a clinical trial would also allow 
ascertainment of the time-dependence of vertebral fracture risk reduction during 
treatment that could be correlated with height loss and back pain. The guidance should 
include a clear and efficient path for validation of new surrogates that can simplify clinical 
development. 

Harmonization of Guidelines 
There will be a critical need for harmonization of guidelines between the various 
regulatory agencies to provide for similar registration requirements across countries and 
regions. Divergent guidelines will make registration of new osteoporosis therapies 
needlessly expensive and difficult. Therefore, it will be important to keep 
communications open with the CPMP, the MHLW, and with public health agencies such 
as the NIH to address these critical questions and provide recommendations for 
workable new guidelines for developing osteoporosis therapies. 
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Again, we appreciate the opportunity to comment on the revision of the 1994 draft 
Guidance. Eli Lilly and Company looks forward to working with the FDA to ensure the 
availability of safe and more effective products for the prevention and treatment of 
osteoporosis, a common and devastating chronic disorder of our aging population. 

Sincerelv, 

ELI t&&Y AND COMPANY / 

Bruce H. Mitlak, M.D. 
Senior Medical Advisor 
Osteoporosis Platform 

E!xe&tive Director 
U.S. Regulatory Affairs 
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