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C l i n i c a l  S t u d i e s  o f  C o n t r o l  led-Release M e d i c a t i o n s  

toy V i n c e n t  K a r u s a i t i s  M.t l .  

N a t i o n a l  Cen te r  f a r  Drugs and B i o l o g i c s  

1 u o u l d  l i k e  t o  share  w i t h  y o u  t o d a y  my p e r c e p t i o n s  o f  when, 

why and what c l i n i c a l  t r i a l s  need t o  be done nn o r a l  c o n t r o l l e d  

r e l e a s e  p r o d u c t s  p r i o r  t o  t h e i r  a p p r o v a l .  You w i l l  n o t e  I s a i d  

a y  p e r c e p t i o n s .  The FDA has n o t  e s t a b l i s h e d  clear g u i d e l i n e s  for 

t h e s e  p r o d u c t s .  I b e l i e v e  t h i s  i s  because t h e r e  has  been rnure 

v a r i a b i l i t y  i n  t h e  c i r cums tances  and t h e  r e q u i r e m e n t s  f n r  

a p p r o v a l  o f  c o n t r o l  l e d  r e l e a s e  p r o d u c t s  because t h e  requ i rev ie r i t s  

have tended t o  be i n d i v i d u a l i z e d  t o  t h e  p a r t i c u l a r  c i r cums tances .  

T h i n k i n g  a t  FDA abou t  t h e  r e q u i r e m e n t s  f o r  a p p r o v a l  o f  c o n t r a  1 l e d  

r e l e a s e  p r o d u c t s  has n o t  o n l y  e v o l v e d  ove r  t h e  l a s t  F t o  18 years 

but at any g i v e n  p o i n t  i n  t ime ,  i n c l u d i n g  naw, t h e r e  hav r  been 

d i f f e r e n c e s  o f  o p i n i o n  i n  d i f f e r e n t  d i v i s i o n s  o f  FDA abou t  what 

t h e  requ i re r f l en ts  s h o u l d  be. The e f f e c t  has heen t o  obscure  t h e  

g e n e r i c  p r i n c i p l e s  t h a t  under1  y t h e  r e q u i r e m e n t s  f o r  a p p r o v a l  o f  

new dosage fclrrcls. These p r i n c i p l e s  and r e q u i r e m e n t s  a r e  

e s s e n t i a l l y  i ndependen t  o f  t h e  d e l i v e r y  sys tem and t h e  r o u t e  o f  

d e l i v e r y .  I t  has  caused b o t h  t h e  i n d u s t r y  and t h e  FUA t o  have 

d i f f i c u l t y  i n  coming t o  g r i p s  w i t h  second g e n e r a t i o n  dosage fo rms  

as  r o u t i n e l y  and w i t h  a s  much c o n s i s t e n c y  as we manage w i t h  t h e  

dosage f o r m  w h i c h  i s  f i r s t  s t u d i e d  and approved. I ’ d  l i k e  t o  

emphasize t h e  p r i n c i p l e s  a s  I see them because I f e e l  t h e y  answer 

NiClSt o f  t h e  a u e s t i o n s  t h a t  a r c  r a i s e d  and tha t  i f  we have a 
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1282 KARUSAITIS 

b e t t e r  u n d e r s t a n d i n g  o f  t h e m  m o s t  o f  our d i s a g r e e m e n t s  wi 1 1  

d i s a p p e a r .  

F o r  c o m p l e t e n e s s  sake I iwciuld l i k e  t o  b r i e f l y  p o i n t  n u t  a n  

i m p o r t a n t  a s p e c t  o f  t h i s  s U b j e c t  w h i c h  has s e v e r a l  f a c e t s  e a c h  o f  

w h i c h we c ct IJ 1 d s p e n d o u r a 1 1 I:I t t e d t i rile ct n . M y  c h o i c @ B f h o ~d t CI 

s p e n d  I : I I J~  tirile was based ion t h o s e  a s p e c t s  w h i c h  I t h i n k  C a l J S e  o u r  

c n n f u s i u n  a n d  n o t  t h e  o n e s  f r o m  a s c i e n t i f i c ,  p h a r m a c e u t i c a l  o r  

m e d i c a l  s t a n d p o i n t  w h i c h  a r e  t h e  m o s t  i m p o r t a n t  i n  d e c i d i n g  f o r  

~ r i t i i c h  d r u g s  o r a l  c o n t r o l  l e d  r e l e a s e  f o r m u l a t i o n s  a r e  d e s i r e a t l l e  

a n d  f e a s i b l e .  

T h e  f i r s t  q u e s t i o n  w h i c h  lone n e e d s  t o  a s k  i s  w h e t h e r  a d r u g  

i s  a c a n d i d a t e  f o r  a c o n t r o l  l e d - r e l e a s e  f o r m u l a t i o n .  T h i s  i s  n o t  

a t r i v i a l  q u e s t i o n  a n d  i n  f a c t  i s  a q u e s t i o n  t h a t  n e e d s  t o  be 

a s k e d ,  a n s w e r e d  and d i s c u s s e d  i n  some d e p t h  b y  c h e r t l i s t s ,  c l i n i c a l  

p h a r m a c o l o g i s t s  a n d  c l i n i c i a n s  as ~ e 1  1 a s  m a r k e t i n g  p e o p l e .  I 

d o n ' t ;  i n t e n d  t o  d i s c u s s  t h i s  t o d a y  e x c e p t  ta s a y  t h a t  f o r  t h e  

p u r p o s e s  o f  our  d i s c u s s i o n  I ' m  g o i n g  bo a s s u r i l e  t h a t  t h e  a n s w e r  i s  

yes a n d  t h a t  t h e  d r u g  has a s h o r t  h a l f  l i f e ,  i . e . -  i t s  h a l f  l i f e  

i s  l e s s  t h a n  1/2 t h e  u s u a l  d o s i n g  i n t e r v a l ,  a n d  t h a t  i t  i s  a d r u g  

t h a t  i s  t a k e n  c h r o n i c a l  1 y 4-h t i r i i e s l d a y .  

I t h i n k  i t  i s  i.tiorth n o t i n g  t h a t  u s u a l  1 y  n e w  c h e m i c a l  

e n t i t i e s  a r e  n o t  i n i t i a l l y  m a r k e t e d  a s  o r a l  c o n t r o l  l e d  r e l e a s e  

f o r m u l a t i o n s .  T h i s  i s  n o t  b e c a u s e  t h e r e  a r e  a n y  p r o h i b i t i o n s  

a g a i n s t  i t ,  i n  f a c t  a s  we g e t  t e c h n i c a l l y  mure p r o f i c i e n t  I t h i n k  

we.' 1 1  see more n e u  c h e m i c a l  e n t i t i e s  f o r  o r a l  a d m i n i s t r a t i o n  

i n t r o d u c e d  i n  c a n t r o l  l e d  r e l e a s e  d o s a g e  f o r m s .  T h e  e x p l a n a t i o n  

i s  t h a t  y o u  n e e d  t o  kno:iw t h e  d r u g  a n d  how i t  s h o u l d  be used 

b e f o r e  y o u  c a n  d e t e r m i n e  w h a t  dose o r  d o s e s  f o r  w h a t  d i s e a s e  o r  

d i s e a s e s  are s u i t a h l e  f o r  t r e a t m e n t  w i t h  c o n t r o l l e d  r e l e a s e  
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CONTROLLED-RELEASE MEDICATIONS 1283 

formulations. Again as we get ~ 1 ~ 0 r e  proficient we will learn h o w  

to design and utilize multiple strength controlled release 

preperations in dosage titration so that we can study them as 

part of the drug development process and clinicians can start 

therapy with them more often even with drugs that need careful 

dosage titration. But i n  keeping with current norms I’m going to 

assume for our  discussion today that the d r u g  we are discussing 

is already approved far oral use i n  an immediately available 

f Q r mu 1 at 1 o n . 

We know o f  course that we will have to dci hioavailability 

testing. The question is will we have to d o  clinical studies 

comparing the efficacy and adverse effects of the new control led 

release formulation with the approved formulation. The answer to 

that generally s h o ~ l d  be  yes and is yes f o r  the hypothetical d r u g  

I’ve described so far. Let me explain. My first slide which is 

our hypothetical drug shows our expectations. The control led 

release formulation not only a1 lows the patient the greater 

convenience of taking only 1 dose every 12 hours rather than 3, 

but it smooths out the plasma peaks and valleys. The steady 

state plasma concentration curves would not look very different 

than there curves. Mean steady state plasma levels would be the 

same for both formulations, 

Some ciould argue that if mean steady state plasma levels are 

calculated to be the same, further clinical testing i n  terms of 

relative efficacy and adverse effect incidence are unnecessary. 

Others would claim that if the peaks and valleys of the 

immediately available form are within the observed range of 

steady state blood levels i n  successfully treated patients i.e.- 

those obtaining the desired treatment effect without side 

effects, comparative clinical testing is not necessary. They 
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1284 KARUSAITIS 

~ o i ~ l d  r e s e r v e  c o m p a r a t i v e  c l i n i c a l  t r i a l s  f o r  t h o s e  dr lJgs f o r  

w h i c h  i t  had  been  d e m o n s t r a t e d  t h a t  t h e r e  was a c o r r e l a t i o n  

be tween  a n a r r c ~ w  r a n g e  o f  b l o o d  l e v e l s  a n d  e i t h e r  e f f e c t i v e n e s s  

o r  some a d v e r s e  e f f e c t .  I n  my o p i n i o n  b o t h  o f  t h e s e  a p p r o a c h e s  

a r e  h a s e d  on f a l s e  a s s u m p t i o n s .  

The v i e w  t h a t  s t e a d y  s t a t e  i s  an e q u i l i b r i u m  b e t w e e n  i n p u t  

a n d  o u t p u t  may b e  c o n v e n i e n t  m a t h e m a t i c a l l y  b u t  i n  my o p i n i o n  i t  

i s  u n p h y s i o l o g i c a l  a n d  u s u a l  1 y  n o t  a p p r o p r i a t e .  I t  v i e w s  s t e a d y  

s t a t e  a s  a t u b  w i t h  w a t e r  ( d r u g )  f l o w i n g  i n  a n d  o u t  a n d  t h e  l e v e l  

s t a y i n g  c o n s t a n t  ( a t  d r u g  r e c e p t o r  s i t e s ) .  I v i e w  s t e a d y  s t a t e  

l i k e  t h e  t i d e s  m i t h  t h e  d r u g  corn ing i n  ( t o  r e c e p t o r  s i t e s  a s  w e l l  

a s  t h e  p l a s m a )  a n d  t h e n  r e c e d i n g  a f t e r  e a c h  dose. F o r  d r u g s  w i t h  

l o n g e r  h a l f  l i f e s  a s  i s  i l l u s t r a t e d  i n  t h e  n e x t  s l i d e  t h e  p e a k s  

a n d  v a l  l e v 5  a t  s t e a d y  s t a t e  a r e  p r o p o r t i o n a l l y  smal l e r  a n d  t h e  

t u b  e q u i l i b r i u m  mode l  m a y  b e  a p p r o p r i a t e .  f i  d r u g  w i t h  a 12 h o u r  

h a l f  l i f e  a s  d e p i c t e d  i n  t h i s  s l i d e  s h o u l d  n o t  r e q u i r e  e v e r y  6 

h o u r  d o s i n g ,  however .  I f  c l i n i c a l  e x p e r i e n c e  has shown a b h o u r  

d o s i n g  i n t e r v a l  t o  b e  n e c e s s a r y  o r  b e n e f i c i a l  i n  any way t h e n  I 

t h i n k  c o m p a r a t i v e  c l i n i c a l  t r i a l s  s h o u l d  be done t o  see  w h a t  

f u r t h e r  f l a t t e n i n g  o u t  o f  t h e  " t i d e s "  m i g h t  d 0 .  I f  a 6 h o u r  

d o s i n g  i n t e r v a l  h a s  n o t  heen  shown t o  b e  n e c e s s a r y  o r  u s e f u l  I 

d o n ' t  see a n y  n e c e s s i t y  f o r  a 12 h o u r  c o n t r o l l e d  r e l e a s e  

f o r m u l a t i o n .  For m a n y  d r u g s  w i t h  h a l f  l i v e s  l o n g e r  t h e n  24 h o u r s  

once a day  d o s i n g  i s  b a s e d  on  c o n v e n i e n c e  a n d  c o m p l i a n c e  r a t h e r  

than t h e r a p e u t i c  n e c e s s i t y .  F o r  s u c h  d r u g s  c o n t r o l  l e d  r e l e a s e  

dosage f o r m s  a r e  a l s o  i n a p p r o p r i a t e  i n  my o p i n i o n .  

What a b o u t  t h e  a r g u m e n t  t h a t  i n  t h e  c a s e  o f  many o r  e v e n  

m o s t  d r u g s  t h e r e  h a s  been  no  c o r r e l a t i o n  b e t w e e n  p l a s m a  l e v e l s  

and  t h e r a p e u t i c  o r  a d v e r s e  e f f e c t s  a n d  t h e r e f o r e  t h e  p l a s m a  

l e v e l s  d o n ' t  mean a n y t h i n g  p a r t i c u l a r l y  when t h e  p e a k s  a n d  
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CONTROLLED-RELEASE MEDICATIONS 

v a l  l e y 5  a r e  l r i i t h i n  t h e  o b s e r v e d  t h e r a p e u t i c  range f o r  t h e  d r u g .  

I . 'n l  n o t  p e v s u a d e d  b y  t h i s  a r g u m e n t  b e c a u s e  I d o n ' t  t h i n k  i t s  

b a s e d  con a d e q u a t e  d a t a .  U s u a l  1 y d r u g s  a r e n ' t  s t u d i e d  a n d  

p a t i e n t s  a r e n ' t  f o l l o w e d  i n  e v e r y d a y  p r a c t i c e  i n  ways t h a t  

f a c i  1 i t a t e  d i s c o v e r i n g  a n y t h i n g  e x c e p t  t h e  g r o s s e s t  e f f e c t s .  

When a s k e d  f o r  d a t a  t h a t  t h e r e  a r e  s i g n i f i c a n t  d i f f e r e n c e s  i n  

t h e r a p e u t i c  o r  a d v e r s e  e f f e c t s  b a s e d  on  t h e  f l o w  a n d  ebb  o f  t h e  

d o s i n g  t i d e ,  a f a i r  q u e s t i o n ,  I must  a d m i t  t h a t  I d o n " t  have v e r y  

much o r  v e r y  gi>od c l i n i c a l  d a t a  e i t h e r .  The r i iost w e l l  a c c e p t e d  

and  u n e q u i v o c a l  exariip l e  i s  p r a b a h l  y t h e  d i f f e r e n c e s  b e t w e e n  

p r e d n i s o n e  g i v e n  as a s i n g l e  dose e v e r y  l o the r  f l m r n i n g  v e r s u s  

g i v i n g  t h e  sarr~e dose  d i v i d e d  i n t o  1/E: cot' t h e  t o t a l  e v e r y  G h o u r s .  

I n  t h o s e  c o n d i t i o n s  where s i n g l e  d c l s e  e f f i c a c y  ar id  a d v e r s e  

e f f e c t s  c a n  be s t u d i e d ,  such as i n  a n a l g e s i c  t e s t i n g ,  t h e r e  i s  

c l e a r l y  a t e m p o r a l  r e l a t i o r 1  b e t w e n  e f f e c t s  a n d  t h e  dosage  t i d e .  

B u t  e v e n  w i t h  t h e s e  d r u g s  t h e r e  have  n o t  been  m a n y  a t t e m p t s  t o  

s t u d y  i n  t h e  sarfie way t h e  t i m e  c o u r s e  o f  e f f e c t s  o v e r  dosage  

i n t e r v a l s  d u r i n g  c h r o n i c  d o s i n g .  T h e r e  a r e  a l s o  a n i m a l  d a t a  

5 h UIU i r~ g s i g n i f i c a n  t d i f f e r e  n ce 5 a s  s I:, rl i a t e  d ((1 i t h d CI 5e t i rfl i n g t h a t  

s u g g e s t  we c o u l d  reap s o r w  b e n e f i t s  c l i n i c a l l y  i f  we l e a r n e d  more 

a h o u t  F~harmacodynamics  d u r i n g  c h r o n i c  d o s i n g  i n  marl. 

H u t  lwhat r e a l l y  p e r s u a d e s  me i s  how much r o m  I see t h e r e  i s  

f a r  i r n p r a v i n g  e f f i c a c y  a n d  r e d u c i n g  s i d e  e f f e c t s  i n  t h e  d r u g s  

t h a t  come t h r o u g h  t h e  IND/NtlA p r o c e s s .  S i g n i f i c a n t  numbers o f  

p a t i e n t s  a r e  p o o r  1 y b e n e f i t t e d  a n d  a n o t h e r  smal  l e r  g r o u p  has s i d e  

e f f e c t s  t h a t  l i m i t  t h e  u s e f u l n e s s  0 . F  t h e  d r u g .  We d r o p  t h o s e  

p a t i e n t s  o u t  l c g r  a c c e p t  t h e i r  " f a . i l u r e "  f o r  e i t h e r  r e a s o n  a s  

g i v e n s  w i t h o u t  e v e r  a t t e m p t i n g  t o  l e a r n  a n y t h i n g  f r o m  t h e i r  

e x p e r i e n c e .  When I t a l k  l i k e  t h i s  a n  a r g u m e n t  I f r e q u e n t l y  h e a r  

i s  t h a t  p r a c t i t i o n e r s  w i l  1 f i n d  t h e s e  t h i n g s  o u t  " i n  t h e  r e a l  

u iar ' l r l "  as t h e y  i.oi 1 1  have t o  d c i  anyhow b e c a u s e  sc~ri iehc~kl  t h e  r e a l  

r u o r l d  i s  d i f f e r e n t  t h a n  t h e  I N D / N D &  p r o c e s s .  I d o n ' t  r e a l l y  lcnow 
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1286 KARUSAITIS 

how m u c h  i m p r o v e m e n t  we c a n  i n t r o d u c e  hy b e t t e r  c o n t r o l  o v e r  t h e  

d r u g  t i d e s  h u t  c l e a r l y  i f  w e  d o n , ' t  t r y  t o  s t u d y  i t  we m a y  n e v e r  

know h e c a u s e  as I see " t h e  r e a l  w o r l d "  fewer a d v a n c e s  i n  o u r  

k n o w l e d g e  a h o u t  c l i n i c a l  m e d i c i n e  a r e  c o r n i n g  f r o m  t h e  

p r a c t i t i o n e r  t o d a y  a n d  m o r e  a r e  c o m i n g  f r o m  f o r m a l  s t u d i e s .  B u t  

t h a t  i s  a n o t h e r  s u b , i e c t .  

I ' d  l i k e  t o  t u r n  now t o  t h e  k i n d s  o f  s t u d i e s  I t h i n k  we n e e d  

t o  d o .  T h e y  s h o u l d  b e  p o s i t i v e l y  c o n t r o l l e d  d o u b l e  b l i n d  t r i a l s  

C o m p a r i n g  t h e  neio d o s a g e  f o r m  t o  t h e  a p p r o v e d  f o r m u l a t i o n .  I n  

t h e  case o f  new c h e m i c a l  e n t i t i e s ,  t h e  c o n t r o l  f o r m u l a t i o n  s h o u l d  

he t h e  cine w h i c h  was u s e d  t o  i n  

s i d e  e f f e c t s .  I 'm  a s s u m i n g  t h e  

so t h a t  a p l a c e b o  f o r  e a c h  w i l l  

s t a t i s t i c a l l y  w i l l  b e  t h e  p o w e r  

s i g n i f i c a n t  d i f f e r e n c e s .  We w i  

t i a l l y  d e m o n s t r a t e  e f f i c a c y  a n d  

f o r m u l a t i o n s  w i l l  l o o k  d i f f e r e n t  

h e  n e c e s s a r y .  Our m a i n  c o n c e r n  

of  t h e  s t u d y  t o  d e t e c t  

1 n e e d  t o  m a k e  s o m e  c r u c i a l  

a s s u m p t i o n s  a h o u t  r e s p o n s e  ra tes  a n d  s i d e  e f f e c t  ra tes  a n d  t h e i r  

v a r i a b i l i t y  b e f o r e  t h e  s t u d y .  W e ' l l  a1513 n @ e d  t o  d e c i d e  how b i g  

a d i f f e r e n c e  i s  " c l i n i c a l l y  e i g n i f i c a n t " .  I f  a s t u d y  shol i l s  n o  

d i f f e r e n c e  h u t  f a i l s  t o  p a s s  o u r  p r e d e t e r m i n e d  m i n i m u m  p o w e r  

r e q u i r e m e n t s  i t  s h o u l d  b e  d e c l a r e d  a f l o p  . j u s t  as we wisuld  #do i n  

t h e  case o f  a p l a c e b o  c o n t r o l l e d  s t u d y  i f  we c o u l d  s h o w  n o  

d i f f e r e n c e  b e t w e e n  o u r  t e s t  d r u g  a n d  p l a c e b o  a t  t h e  P(.B5 l e v e l .  

I b e l i e v e  o u r  p o w e r  r e q u i r e m e n t s  f o r  t h e s e  s t u d i e s  s h o u l d  be a t  

t h e  95Y. l e v e l .  We s h o u l d  n o t  h e  c o n t e n t  w i t h  b e i n g  w r o n g  a n y  

more o f t e n  w h e n  o u r  g o a l  is t o  s h o w  no d i f f e r e n c e  t h a n  w h e n  we 

t ry  t o  s h o w  a d i f f e r e n c e .  

We s h o u l d  t ru  t o  lc lok  f o r  d i f f e r e n c e s  i n  e f f e c t i v e n e s s  a n d  

s i d e  e f f e c t s  r e l a t e d  t o  time d u r i n g  t h e  d o s a g e  p e r i o d  w h i c h  we 

h a v e  t e n d e d  t o  i g n o r e  i n  t h e  p a s t .  T h e  p e a k s  a n d  v a l l e y s  m a y  

g i v e  u s  d o s a g e  i n t e r v a l  c y c l e s .  We s h o u l d  r e c o g n i z e  t h a t  t h e s e  

D
ru

g 
D

ev
el

op
m

en
t a

nd
 I

nd
us

tr
ia

l P
ha

rm
ac

y 
D

ow
nl

oa
de

d 
fr

om
 in

fo
rm

ah
ea

lth
ca

re
.c

om
 b

y 
B

ib
lio

te
ca

 A
lb

er
to

 M
al

lia
ni

 o
n 

01
/2

0/
12

Fo
r 

pe
rs

on
al

 u
se

 o
nl

y.



CONTROLLED-RELEASE MEDICATIONS 1287 

c y c l e s  w i l l  n o t  n e c e s s a r i l y  o c c u r  a t  t h e  s a m  t i m e  a s  t h e  p l a s m a  

p e a k s  a n d  v a l l e y s  o r  a t  t h e  same t i m e  i n  r e l a t i o n s h i p  t o  o n e  

a n o t h e r .  The c o m p a r t m e n t s  where  t h e  d r u g  r e c e p t o r s  a r e  m a y  h a v e  

h i g h  a n d  low t i d e s  a t  d i f f e r e n t  t i m e s  j u s t  a s  o c c u r s  w i t h  t h e  

ocean  t i d e s  i n  o u r  t i d a l  b a y s  a n d  r i v e r s .  I t  w i l l  b e  i m p o r t a n t  

t o  d e s i g n  s t u d i e s  t o  l o o k  f o r  t h e s e  o f f s e t s  a n d  n o t  m i s s  t h e m  b y  

f o c u s i n g  on  t h e  p l a s m a  p r o f i l e .  A c t u a l l y  I t h i n k  when we l o o k  

w e ’ l l  f i n d  c y c l e s  f o r  many d r u g s .  

When I t a l k  a b a u t  p o s i t i v e l y  c o n t r o l  l e d  t r i a l s  a n d  power  

l i k e  t h i s  t h e  f i r s t  q u e s t i o n  t h a t  g e t s  a s k e d  i s  how many p a t i e n t s  

a r e  r e q u i r e d  f o r  s u c h  s t u d i e s .  The k e y  t o  t h i s  i s  t h e  s i z e  o f  

t h e  d i f f e r e n c e  y o u  want t o  b e  Y5Y. s u r e  you  c o u l d  have  d e t e c t e d  

and  d i d n ’ t  a n d  t h e  p a t i e n t  t o  p a t i e n t  v a r i a b i l i t y  i n  t h e  r e s p o n s e  

v a r  a b l e s .  I n  t h e  c a s e  o f  e f f i c a c y  w i t h  p r i m a r y  

a n t  - i n f l a m m a t o r y  s t u d y  v a r i a b l e s  we’ve been  l o o k i n g  f o r  a Z5Y. t o  

50Y. d i f f e r e n c e  i n  r e s p o n s e s  het i t ieen t h e  d i f f e r e n t  f o r m u l a t i o n s .  

I n  s i d e  e f f e c t  v a r i a b l e s  we ’ve  been  l o o k i n g  f o r  5 f o l d  

d i f f e r e n c e s  i n  r e a c t i o n s  o c c u r r i n g  i n  t h e  1-37: r a n g e ,  3 f o l d  

d i f f e r e n c e s  i n  r e a c t i o n s  o c c u r r i n g  a t  t h e  3-7Y. r a n g e  and 2 f o l d  

d i f f e r e n c e s  i n  r e a c t i o n s  o c c u r r i n g  more  f r e q u e n t 1  y t h e n  187.. The 

b o t t o m  l i n e  i s  a b o u t  5W t o  75 p a t i e n t s  i n  e a c h  t r e a t m e n t  grcaup i n  

a m u l t i c e n t e r  s t u d y .  

T h i s  i s  n o t  a v e r y  l a r g e  numhcr o f  p a t i e n t s  v i e w e d  f r o m  t h e  

p e r s p e c t i v e  o f  t h e  r e q u i r e m e n t  o f  la@@ t o  280W p a t i e n t s  t o  

e s t a b l i s h  e f f i c a c y  and  t h e  i n c i d e n c e  o f  a d v e r s e  e f f e c t s  f o r  nerd 

d r u g  e n t i t i e s .  V iewed,  however ,  f r o m  t h e  p e r s p e c t i v e  o f  spansc i r s  

t h i n k i n g  i n  t e r m s  o f  24 n o r m a l  s u b j e c t s  i n  a c r o s s o v e r  

h i u e q u i v a l e n c y  s t u d y  i t  r e p r e s e n t s  a c o n s i d e r a b l e  i n c r e a s e  i n  t h e  

r e q u i r e m e n t s  w i t h o u t  a n y  a d d i t i o n a l  b e n e f i t s .  T h i s  b r i n g s  u s  t o  

a n o t h e r  c o n t r o v e r s i a l  a r e a .  What do y o u  do w i t h  t h e  r e s u l t s  o f  
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t h e s e  c o m p a r a t i v e  s t u d i e s  b e t w e e n  d o s a g e  f o r m s ?  I t s  c l e a r  t h e  

FDA i s  n o t  g o i n g  t o  a l l u l r i  l a b e l i n g  cir p r o m o t i o n a l  c l a i m s  o f  

c l i n i c a l  s u p e r i o r i t y  b a s e d  o n  SNiCiothing o u t  t h e  p e a k s  a n d  V a l  l e y s  

w i t h o u t  c l i n i c a l  e v i d e n c e  t h a t  i t  m a k e s  a d i f f e r e n c e .  W h e t h e r  

t h a t  e v i d e n c e  w i l  1 b e  o n e  a d e q u a t e  a n d  w e l l  c o n t r o l l e d  s t u d y  f o r  

a d v e r t i s i n g  p u r p c i s e s  a n d  ti.ilo s u c h  s t u d i e s  f o r  l a b e l i n g  c l a i m s  i s  

n o t  c o n i p l e t e l y  c l e a r .  I t h i n k  g o o d  s c i e n c e  a n d  g o o d  r e g u l a t i o n  

says t h a t  t h e r e  s h o u l d  be o n e  s t a n d a r d  f o r  b o t h  w h i c h  i s  t h a t  

t h e r e  s h o u l d  b e  tlwa s t u d i e s .  

G o o d  m e d i c i n e  d e p e n d s  o n  u s i n g  d r u g s  a p p r o p r i a t e l y .  

P h y s i c i a n s  who are w e l l  a c q u a i n t e d  w i t h  a d r u g  may S l J b S t i t U t e  a 

new d o s a g e  f o r r n  o f  i t  w i t h  l e s s  a t t e n t i o n  t o  t h e  f i n e  p r i n t  i n  

t h e  l a b e l i n g  o r  i n  t h e  a d v e r t i s i n g  t h a n  t h e y  l r l o l ~ l d  g i v e  t o  a d r u g  

t h a t  i s  a new c h e m i c a l  e n t i t y  w i t h  w h i c h  t h e y  a r e  u n f a m i l i a r .  

T h e r e f o r e  I b e l j . e v e  t h a t  t h o s e  o f  U S  w i t h  n i e d i c a l  a n d  s c i e n t i f i c  

r e s p o n s i b i l i t y  n e e d  t o  s c r u t i n i z e  t h e  l a b e l i n g  a n d  a d v e r t i s i n g  o f  

new d o s a g e  f o r r f ~ s  more c a r e f u l l y  t h a n  u s u a l  t o  i n s u r e  t h a t  i n  

t h e i r  z e a l  O I J ~  a d v e r t i s i n g  c o l  l e a g u e s  d o  n o t  l e a v e  p h y s i c i a n s  

w i t h  i m p r e s s i o n s  t h a t  c a u s e  t h e r n  t o  m i s u s e  e i t h e r  t h e  n e w  o r  o l d  

d o s a g e  f o r m .  T h e  n e x t  s l i d e  s h o w s  a n  e x a r n p  I e  o f  a n  a d  t h a t  I 

b e l i e v e  h a s  j u s t  t h a t  p o t e n t i a l .  T h i s  i s  a n  a d  f o r  a 12 h o u r  

5 u s t a  i ne d r e  1 ea 54 f o rniu 'I a t  i on o f  i n d o m  t h a c  i n . 
r e l e a s e s  25 N I ~  of  i n d o m e t h a c i n  i m r n e d i a t e l  y a n d  t h e  o t h e r  58 mg 

o v e r  8-12 hours. I n  a c l i n i c a l  s t u d y  u f  p a t i e n t s  w i t h  

o s t e o a r t h r j . t i s  t h e .  s p o n s o r  f o u n d  n o  d i f f e r e n c e  b e t w e n  t h i s  

f o r m u l a t i o n  a n d  25rn:g c a p s u l e s  o f  i n d o m e t h a c i n  g i v e n  t h r e e  times 

per d a y .  T h e y  p u t  t h o s e  2 f a c t s  t o g e t h e r  a n d  came u p  w i t h  a n  

a d v e r t i s i n g  c a m p a i g n  f o r  a o n c e  a d a y  s u s t a i n e d  release c a p s u l e  

w h i c h  g i v e s  24 h o u r s  o f  r e l i e f .  Now i f  y o u  l o o k  c a r e f c l l l y  t h e  

f a c t  t h a t  a h s o r p t i o n  i s  f o r  12 h o u r  a n d  t h a t  t h i s  h a s  o n l y  b e e n  

d e m o n s t r a t e d  i n  SONW p a t i e n t s  w i t h  n s t e o a r t h r i t i s  i s  i n  t h e  a d .  

T h i s f o r m u  1 a t  i o n 
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B u t  t h e  b i g  p r i n t  a n d  t h e  b i g  message i s  " o n c e  a day s u s t a i n e d  

r e l e a s e " .  I b e l i e v e  i t  c l o u l d  t a k e  an u n u s a l l y  s a p h i s t i c a t e d  

p h y s i c i a n  t o  f i g u r e  o u t  t h e  p h a r m a c o k i n e t i c s  a n d / o r  

pharr r lacodynamics o f  t h e  dosage  f o r m  f r o m  t h i s  ad. F u r t h e r m o r e  I 

b e l i e v e  i t  w i l l  c o n f u s e  many p h y s i c i a n s  w h o  a r e  t r y i n g  t o  l e a r n  

hcw t o  IJSC d r u g s  w h i c h  a r e  g i v e n  o n c e  a day  b e c a u s e  o f  l o n g  h a l f  

l i v e s .  A l t h o u g h  s u c h  a d s  m a y  do we1 1 i n  t h e  s h o r t  r u n ,  I d o n ' t  

b e l i e v e  t h e y  a r e  i s  i n  t h e  b e s t  i n t e r e s t  o f  p a t i e n t s ,  p h y s i c i a n s  

o r  a company i n  t h e  l o n g  h a u l  b e c a u s e  i f  p h y s i c i a n s  d o n ' t  u s e  a 

p a r t i c u l a r  f o r m u l a t i o n  p r o p e r l y  a n d  g e t  p ~ o r  r e s u l t s  t h e y  w i l l  

q u i t  u s i n g  i t .  

C l e a r l y  a s y s t e m  t h a t  p r o d u c e s  e v i d e n c e  o f  c l i n i c a l l y  IJSeflJl  

d i f f e r e n c e s  b e t w e e n  dosage  fo rms  a n d  a1 l o w s  s p o n s o r s  t o  promcote 

s u c h  d i f f e r e n c e s  i s  i n  t h e  b e s t  i n t e r e s t  o f  m o s t  e v e r y o n e  

i n v o l v e d ,  i . e . -  p a t i e n t ,  p h y s i c i a n  a n d  i n n o v a t o r  o f  t h e  dosage  

f o r m  w i t h  t h e  a d v a n t a g e .  I t  o f f e r s  n o  a d v a n t a g e s  o r  for t h a t  

m a t t e r  d i s a d v a n t a g e s  t o  s p o n s o r s  uiho m a n u f a c t u r e  g e n e r i c  p r o d u c t s  

a s  l o n g  a s  t h e y  c a n  d o  h i o e q u i v a l e n c y  t e s t i n g  t o  e s t a b l i s h  

"me-too-ness"  w i t h  t h e  dosage  f o r m  w i t h  a n  a d v a n t a g e .  I t  d o e s  

c r e a t e  an a d d i t i n n a l  a r e a  f o r  c o n f r u n t a t i o n  be.tween FDA artd 

compan ies  who 1 i k e  t o  p r o m o t e  beyond  t h e i r  d a t a .  These  s p o n s o r s  

c o n s i s t e n t 1  g t r y  t o  s u g g e s t  t h a t  t h e i r  p r o d u c t s  h a v e  a d v a n t a g e s  

o v e r  o t h e r s  b a s e d  o n  c o m p u t e r  m o d e l i n g ,  i n  v i t r o ,  animal o r  b l a o d  

l e v e l  d a t a  o r  e v e n  some t h e o r e t i c a l  basis. T h a t s  a n o t h e r  S u b . j e c t  

t h o u g h  a n d  i t s  a n l y  r e l e v a n c e  h e r e  i s  t h a t  i t  w i l l  g e t  

i n t e r j e c t e d  as a n  a r g u m e n t  b y  peop l c  itiho be1  i e v e  " t h e  A m e r i c a n  

way" or " t h e  f r e e  e n t e r p r i s e "  s y s t e m  i s  b e t t e r  a n d  m o r e  r i g h t l y  

c h a r a c t e r i z e d  b y  c u r r e n t  OTC a d v e r t i s i n g  r a t h e r  t h a n  c u r r e n t  

p r e  s c r i p t i o n  d r  u g  a d  ve r t i s i ng . 

I . ' m  a f r a i d  1 " v e  l e f t  you  w i t h  more  p r o b l e m s  t h a n  s o l u t i o n s .  

I hope t h o u g h  t ha t  I ' v e  g i v e n  you a c l e a r  ansim?r t o  t h e  q u e s t i o n  
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o f  what k i n d  o f  c l i n i c a l  s t u d i e s  should  he done i f  t h e y  a r e  g o i n g  

t o  be done and g i v e n  you some b a s i s  f o r  c o n s i d e r i n g  when and why 

you should  e l e c t  o r  be r e q u i r e d  o r  p e r h a p s  even  want t o  do such 

s t u d i e s .  
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