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Kingr;tm R. I .  U B 1  

In  t h e  words o f  W.H.W. Inman, " ... no drug with m y  w r t h d i i l e  

therapecttic a c t i v i t y  is e n t i r e l y  r i skf ree"  11:). Dr~lgs by design are 

intended t o  mrdify physicllcqical fcmcticns and as such pc6~;es.j t h e  

a b i l i t y  to do harm. Addit i lnal ly ,  fw d r q s  are .;pa:ific f o r  t h e i r  

intended e f f s t .  k& drugs have scm adverse e f f e I t 5 .  These may cr nny 

rick be related tci t h e  pharmacolcgical a c t i m  o f  t h e  drug and may ctr may 

ncrt be dose related.  G i n g  t o  t h e  ccmpler; and smetimes idiclsyncratic 

na ture  o f  drug a c t i m ,  and to t h e  inev i t ab le  limitaticns of p r m r k e t i r q  

tests, t h e  adverse e f f m z t s  may nclt be knam at the time o f  marketing. 

Thus, t h e  f u l l  sper t rum o f  a drug's acticcl (adverse and benef ic ia l )  may 

m l y  be ccnfirmed several years after a drug is f i r s t  marl::eted, aftw it 
has been used fctr an extended per icd of time i n  a hetercgena:us 

pcpcrl at i m . 

2431 
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2432 ROSENBAUM 

In cvder t o  minimize the harmful e f f e c t s  of drcrgs t h a t  are used i n  

an apprcpriate  and therapeut ic  manner, drugs mtst be rmnitrxed 

cmtiTuMKIs1y frcm t h e  t ime they are first  intraduced t o  t h e  mrket. To 

functim effec t ive ly ,  t h i s  postmarketing surveillance CFMS) o f  drugs 

3 r m l d  mitor fur adverse rexticns Nld ensure t h a t  t h e  nature,  

s eve r i ty  and incidence of knm AM7s as cutlined i n  t h e  package imwt 
matches &at is cbserved i n  c l i n i c a l  practice.  I t  needs to ident i fy  

p r w i c u s l y  unkncw AD?% as well as i den t i fy  any fartctrs t ha t  may 

p r e d i w  individuals  t o  t h e  adverse e f fec t s ,  including t h e  

cct-administraticn of spec i f i c  drugs. Thus, c l i n i c a l  experience with t h e  

drug mst be used to  ccnt inccusly reassess t h e  drug’s r i sk-benef i t  ratio 

and i f  necessary enable apprcpriate remedial ac t icn  to be ca r r i ed  cut. 
This may include fcr  exarrple, a d i f i c a t i c n  of t h e  label ing or at t h e  

other extreme, ccrrplete remwal of t h e  drug frcm t h e  market. Finally,  an 
infarmaticcl ne twrk  needs t o  be i n  p lace  t h a t  w i l l  r ap id ly  cwnmicate 
inportant  f indings o f  t h e  varicus FMS a c t i v i t i e s  t h e  medical c c m i t y .  

This paper w i l l  review t h e  l imi t a t i cns  cv blind spAs of exis t ing  

premarketing drug eva lua t icns  and also t h e  var icus  metticds t h a t  are 
present ly  ~ised t o  assess t h e  s a f e t y  of, and risks posed by marketed 

drugs. 

The sa fe ty  and e f f i c a c y  of few, i f  any, prcduzts are subject to t h e  

same amcnt of r egu la twy  sc ru t iny  as d r q s .  I t  is estimated t h a t  t h e  

height of the dccumnta t im  paper ncw required f o r  t h e  approval of a new 

chemical e n t i t y  i n  t h e  i n i t i a l  markets, approaches t h a t  of t h e  Eiffel  

Tcw~er C300.5 meters> (25. The research phase of t h e  drug discovery 

prccess may t a k e  up t o  10 years and the develcpment phase up t o  11 years 

(3). Dvwall  i t  has  been estimated t h a t  t h e  erst of develcping a new 

drug i n  t h e  19805 is Bi%m (4). 

In spite of these  e x t e n s i v e  premarketing s tudies ,  at t h e  t i m e  of 

i n i t i a l  marketing, m l y  a f r ac t i cn  of a drug’s f u l l  t o x i c i t y  p ro f i l e ,  
and indeed spxtrwn of pharmacological e f f ez t s ,  may be k n w .  K m  

sa fe ty  and ef f icacy  data are l i m i t e d  to ex t r apo la t ims  of prec l in ica l  

t o x i c i t y  data derived frcm l a b r a t c r y  animals and cn data  derived frcm 

cl inical  t r ia ls  in  humans. Alttwctgh these  s tud ie s  have been e f f ec t ive  i n  
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POSTMARKETING SURVEILLANCE OF DRIJGS 2433 

the met par t  i n  preventing p a t m t i a l l y  tox ic  lxmpxnds frcm gaining 

access to  t h e  market, experience has shew t ha t  t h e s e  te&s cannclt be 

relied cpcn tea ident i fy  all adverse e f f e z t s  t ha t  may be &served a f t e r  

marketing. The ma.jnr l imitat iccls  of t hese  prunarketing s tud ie s  are 

cut  1 i ned be1 w. 

1. Prcxl inical  hima1 s tud ie s  

Frmzlinical tclxicity studies are carried cut  to study the 

fcvrcticnal and mxptiolcgical e f f e c t s  o f  t h e  drug i n  labcaatlcay animals. 

Edmerally, acute  s tud ie s  are used to determine Aettler IT not a drug is 

s u f f i c i e n t l y  safe t o  be tested i n  humans, h i l e  ctircnic s t u d i e s  are 

carried cut to study t h e  lmg-term e f f m - t s  o f  t h e  drug. The na ture  and 

durat icn nf t h e  c t i rmic s t u d i e s  depends 1 a - 1  the p r c p c d  pa t te rn  of use 

of t h e  drug and may invctlve ca r incgmic i ty ,  t e ra tcgenic i ty  and 

mutagenicity tes t ing.  Data frcm t h e s e  tests are used to s u p p x t  t h e  

apprcval o f  t h e  drug by assuming tha t  t h e  pharmacokinetics and t h e  

pharm-cdynamics o f  t h e  drug are t h e  same i n  both l&\bcratco-y-animals and 

humar~. kwever w i n g  to inter-cjpmzies differences,  t h i s  asxvrpticn may 

be inval id .  Prcclrdingly, a drug t h a t  p rcdwes  negative f indings i n  

labcwatmy animals may prcduce scrims adverse a f f e c t s  i n  hcvnans. 

For e x a p l e ,  p r w l i n i c a l  t o x i c i t y  s tcd i -  car r ied  cut cn 

pra r to lo l ,  indicated tha t  t h e  drug w a s  safe and well tcllerated. I t ’ s  

Urn i n  animals MS fccnd t o  be apprcdmately twice t h a t  o f  prcpranolol. 

Practolal was withdraw frcm t h e  market after apprc*ximately f i v e  years  

of marketing, after c l i n i c a l  expe r i ence  revealed it to have unacceptable 

human t o x i c i t y  ( 5 ) .  Pkmsover, even a f t e r  t h e  ubsequmt c h a r a c t w i z a t i m  

of the h c m  lesims, it was not poss ib le  to reprcduce t h e  t o x i c i t y  i n  

l abmatc ry  animals (65. In other cases, prec l in ica l  t o x i c i t y  studies may 
cnderestimate the  incidence and/w seve r i ty  of  tnm adverse e f f e c t s .  

Clearly, p rec l in ica l  t o x i c i t y  tests cannot be r e l i ed  LIPC~ to provide 

unequivccal evidence regarding a drug’s mtim i n  hwnans. 
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2434 ROSENBAUM 

2. Remarketins Cl inical  Studies 

I t  is unrea l i s t i c  to expec t  c l i n i c a l  t r ia ls  to iden t i fy  all 

pclssible e f f e c t s  o f  a drcq since they c a n  never reprdtce t h e  pa t te rn  of 

drug usage experienced after marketing. The primary l imitatim o f  

c l i n i ca l  trials lies i n  t h e  number of p a t i e n t s  s tudied,  the dura t icn  of 

expcmre of t h e  pa t i en t s  to t h e  drug m d  t h e  cha rac t e r i s t i c s  of t h e  

pa t i en t s  involved. 

rjenerally bet- 500-3Wo p a t i e n t s  are e x p c d  to an experimental 

drug during the premarketing c l i n i c a l  trials. Y e t ,  i n  ctrdw tcl have a 

pBL cer ta in ty  of de tmt ing  a r e x t i c n  t h a t  has an incidence o f  1 i n  

l,Mw3 and &ich is unique t o  t h e  drug, ewer 3,Mo pa t i en t s  w x l d  have t o  

be expcsed to t h e  drug 17). If t h e  event were nck spfxif ic  t o  the drug 

but alsn cccurred i n  its absence, m even grea ter  ncuber o f  p a t i e n t s  

m i l d  be required. The actual  ncwber wccild depend cn t h e  spcntaneccis 

bxkgrccnd incidence o f  t h e  went ( T a b l e  12. Thus, c l i n i c a l  trials are 

able to detect  ccrly r e l a t i v e l y  c c m n  AIRS i.e. t h c e  &ich cccur at 
rates o f  greater  than 1 i n  lCO3 a d  d i rch  are s p e c i f i c  to  t h e  drug. 

Furthermre,  i t  is c l e a r l y  inprac t ica l  and nck eccncmically f eas ib l e  t o  
design t r ia ls  w i t h  irrprtwed s e n s i t i v i t i e s .  

F a t i m t s  are enrolled i n  premarketing t r i a l s  f a r  m l y  a l i m i t e d  

mxnt o f  tire. Frequently, p a t i m t s  are e x p c d  to t h e  drug fcr  a 

maximun p e r i d  of & x i t  12 t o  24 mnths. lhus, c l i n i c a l  t r i a l s  a r e  

incapable o f  detezting AIRS t ha t  requi re  11mg e:.;pcscire pericds.  Fcc, 

exanple t h e  v a r i m s  mani f e s t a t i cns  s f  p r a c t o l o l r s  cccilcmicc~~cittaneccts 

syndrme required an average o f  24 m n t h s  o f  treatment and 
practolol-indcred s c l w c d n g  pe r i t cmi t i s  wcur red  after an average of 34 

m t h s  treatment C5). Nm can c l i n i c a l  trials detect AIRS h i c h  have 

l m g  l a t m y  periods such as diethylstilbestrol-induced vaginal 

earcincma fo l lw ing  in t r au te r ine  expcmre. 
-her limitaticn of c l i n i c a l  t r ia ls  lies i n  the type of p a t i e n t s  

enrolled i n  the studies .  In order to s impl i fy  the evalctaticm of drug 

ef f icacy  and f a r  e th ica l  r e a m s ,  p a t i e n t s  with cmplicated d i sease  

states, those cn m l t i p l e  drug therapies, t h e  very flung and t h e  e lde r ly  

are fr-umtly excludded frcm t h e  trials. Cl inical  t r i a l s  are never 

carried cut cn pregnant w m m .  Gmsequently, at t h e  time of marketing 

m l y  l imited data is avai lab le  cn any zptxial s e n s i t i v i t i e s  displayed by 
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POSTMARKETING SURVEILLANCE OF DRUGS 2435 

TAHT 1 

Minimun C&:rt S ize  R e q u i r d  t o  Detect V a r i c c i s  Types o f  ADF:s (7:) 

~~ 

1 i n  l U 3  

1 i n  1Mx3 

1 in"- 

0 
1 i n  10,m 
1 i n  100 

0 
1 i n  10,W 
1 i n  1M 

0 
1 i n  10,WO 
1 i n  100 

s€.n 
533 

2, m 

3, 
7, m 

136,400 

ie,zm 
67, a 

3,255, mo 

ewer a1 p o t e n t  i a1 1 y  MI^ ner abl e pcpul at i I ~ S .  Fur therm:re, 1 it  t 1 e 

infclrmaticcl is provided  cn drcq-drclg i n t e r a c t i m s .  

The Iwerall l imitat ims of t h e  premarke t ing  t r ia ls  have  bem SLW 

c p  q u i t e  u b x i n c t l y  by R q w s  MI, 4x1 categcirizes t h e n  as t h e  " f ive  

tcce": tco fed ,  to> b r i e f ,  t t x i  s i r rp l e ,  t c c t  median aged and t c c t  narrcw. 

A t  the t i m e  nf marketing caly thc- ALRs, h i c h  are relatively c c m m ,  

f r e q u e n t l y  dcrse-related, and o f t e n  r e l a t e d  to t h e  p h a r m c d c g i c a l  act i c n  

o f  t h e  drug ,  i .e. type A reacticns (35, are kn1:w-t. Type H reactims W, 

bhich  are o f t e n  idicqrcrat iz  or a l l e r g i c  i n  n a t u r e  a d  4 i i c h  ccixir less 

f r e q u e n t l y ,  my mlt have been Ful ly  c h a r a c t e r i z e d  c r  may be cnI::nlxm at 

t h e  t i m e  o f  marketing. F w  exanple ,  t h e  a b i l i t y  o f  n imi fens ine  to  cause 

a variety of h y p e r s e n s i t i v i t y  r-ea-ticns was kncm at t h e  time of  

marketing. Hwevw, t h e  p o t e n t i a l  sericcimess Iof t h i s  reacticn, h i c h  

u l t i m a t e l y  led ta t h e  withdrawal cif  t h i s  p r c d c r t ,  was not d i s x w e r e d  

c n t i l  a f t e r  marketing (10). 

The f w ? c t i m  of FMS of  d r u g s  is to expand c p m  t h e  data m d r u g  

experience c o l l e c t e d  du r ing  p r a n a r k e t i n g  clinical  studies. I n  
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2436 RO SENBAUM 

par t icu lar ,  FMS aims to  i d G t i f y  and quantify t h e  risks a s x r i a t e d  with 

drug therapy. In a d w  t o  func t im  ef fec t ive ly  FMS mst ident i fy  new cr 
cu-texpected reactims, h i c h  m y  occur m l y  very infrequently and/or 

after extended treatment with t h e  drug. FMS must provide an estimate of 

the incidence of a d  ident i fy  any pred i spx ing  factors. F iml ly ,  it 

mist possess t h e  a b i l i t y  t o  rapidly ident i fy  sericus drug prcbleins and 

ccmnnicate  t h i s  infctrmatim i n  a timely mner EO as to minimize the  

nwber of individuals 4vz1 s u f f e r  harm frun a any such drug. 

Perhaps nck criexpmztedly, all t h e  d m d s  ccitlined above cannot be 

met by any me m h c d  of FMS. Sweral d i f f e ren t  approaches we avai lable  

and k i l e  each has  its cwn unique advantages and l imi ta t icns ,  i n  many 

cases t h e  weakms of LXE s y s t e m  i.s t h e  s t rength  of d h w .  Thus, &en 

cperated in  tcncer t ,  t h e  var icus  methcds of FMS t tm3re t ica l ly  ps!ress 

t h e  capabi l i ty  of prcividing a smnd and thclrcclgh sys tem t o  m n i t m  

marketed drugs. 

1. Ce4icrl.t S tudies  

tclxrt s tud ie s  can be of tw  types, experimental cr cbswvat icnal ,  

depending upcn the  a b i l i t y  of t h e  investigatctr to ccntrol  pa t ien ts  
allcraticn t o  t h e  d i f fe ren t  treatment grcctps. 

la. Experimental Cct1Ix-t 

In e x p e r i m t a l  cc4im-t s tud ie s  or c l i n i c a l  t r i a l s ,  par t ic ipants  are 

randtzmly a l l m a t e d  to cne cv m r e  treatmnt g r a p s ,  typical ly ,  the drug 

mder study vs. ccntretl Iplacebo or a l t e r n a t i v e  treatment) i n  a dcuble 

bl ind cr sxnetimes t r i p l e  bl ind ( s t a t i s t i c i a n ,  as well as t h e  pa t ien t  

and physician are maware of participmts treatment) manner. 
The eliminaticr, of b i a s  asscciated with t h e  r d m i z a t i m  of t h e  

treatment grcups and thrcugh the  blinding of the study, make clinical  

t r ia l s  the mzst 3z ien t i f i ca l ly  pure d t h e  nmt pcwwful methcd of PMS. 

H x e v e r ,  i n  crder t o  add s igni f icant ly  t o  p r m r k e t i n g  trials, 

postmarketing c l in i ca l  trials need to  be M a much larger scale and have 

to have a Imger  dcvaticn than t h e i r  premarketing camtwpar t a .  Thus 

p-stmarketing t r i a l s  or experimental cL+ort s t u d i e s  require ex tens ive  
planning t o  dwelcp  and inplement, they are time-ccmuning ad ex t r emly  
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POSTMARKETING SURVEILLANCE OF DP.UGS 2437 

expemive. Addit icMlly,  experimental c & x t  s t u d i e s  have several other 

draw bzcks. Firstly, it is not feasible to design t h e s e  s t u d i e s  to  have 

t h e  capab i l i t y  to detect rare ADRS or those  uhich have a l q  latency. 

S e c d l y ,  t h e  pcpulaticn recrui ted for t h e  trials often represents  a 
subset of t h e  total pcpulaticn, h i c h  eliminates a ncMhw of real l i f e  

var iables .  F ina l ly  e th i ca l  arguments may preclude t h e  use o f  t h e  placebo 

grccp 1111. 

In smnary ,  d w i t e  t h e  s c i e n t i f i c  elegance o f  t h e  experimental  

ctr+rx-t study, the study o f  drug use cvlder these a r t i f i c i a l  c c n d i t i c m  is 

c c s t l y  and time ccnsuming. Fcirthermre, t h e s e  studies a r e  l imited i n  t h e  

type of AD? da ta  they provide. 'They are unable to de t s - t  rare m,', 
t h c e  t h a t  have lcng l a t m c y  per icds  and do not prcwide t h e  infczmatim 

quickly. Thus, mxit ccmnnly, postmarketing t r ia ls  are used to study 

drug e f f i cacy  rather  than m i t m  drug t a x i c i t y  1123. 

1. b . Cbservat i ma1 Gdmr t Studi e5 

obswvat icna l  c d m r t  studies d i f f e r  frcm c l i n i c a l  t r i a l s  i n  t h a t  

t h e  invest igator  is unable to ccntrol  t h e  allmatim of pa t i en t s  to  t h e  

di ffermt t r e a t m t / c c n t r o l  grcups. Thus a grccp of pa t i en t s  ccclim-t) 

undergcling r cu t ine  treatment a r e  cbserved and ccqared to a sercnd cr 

ccntrol  grcup of pat ients .  The c m t r o l  grcup may be a randm sarrple o f  

t h e  pqxi la t icn  cr a grcup s f  p a t i m t s  LMdergcling sme ~Aher type of 

r u i t i n e  treatment. Fol1cw-q of pa t i en t s  may be car r ied  cut 
prclspectively CQ re t rcepez t ive ly  by a physician, a review a f  medical 

records or thrcvqh t h e  CIS of a special r e g i s t r y  x r h  as a r e g i s t r y  Irlf 

b i r t h  defezts .  In ccn t r a s t  to sme other c c m m l y  used methods o f  PMS 

such as case-zcntrol s t u d i s ,  c c h r t  studies are exploratory i.e. they 

are able to iden t i fy  p rwicus ly  unknmn prcblems, and they are a193 a b l ~  

to quant i fy  the events. 
(FDA3 have required drcg spcrrscrs to perform postmarketing Wase IV 

c d m r t  s t u d i e s  i n  mder  t o  w p p l m t  t h e  data derived frcm t h e  

premarketing 5tudie5. 

0-1 acasicm the  Fcod and Dug Administration 

Thwgh less expensive than experimental trials, cbserva t imal  
cc+#lrt s t u d i e s  are never-the-1-5 extremely cczt ly .  Fclr e x m p l e ,  Fha% 

IV s t u d i e s  of cyclcbenzaprine and cimetidine Were estimated t o  have cos t  

ewer 81 m i l l i m  and $5.5 m i l l i m  r e s p E t i v e l y  (13). Thcis, i t  is 
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impractical to use t h i s  method cn a routine basis. Fu r the rme ,  b s i  

&.a1 (14) investigated the  z b i l i t y  of the phase I V  s tudies  of 

cimetidirte, cyclcbmzaprine and pratosin t o  capture new NRs. The phase 

I V  studies, bhich had user-cc)xwts of wrox ima te ly  10,000, 7,Mo and 

=,OM rer;pectively, were f a d  to  be less e f f e c t i v e  than the  

spcnt- reporting system i n  identifying new ADRS. 

2. Case-Gmtrol Studies 

Caseccntrol s tudies  are r e t r c v e c t i v e  c a r p a r i m  of patients I,AW 

a r e  ident i f ied as having a particular disease (case), ccnpared to a 
carefully matched ccntrol grcup of t h e  pcpulaticn dm do nat have t h e  

disease. Fc~r FMS purpcrses, t h e  drug his tory of t h e  tw grcips are 
ccrrpared t o  see if  expowre t o  a particular drug is greater ammg t h e  

grccp experiencing the  disease, e.g. a study of estrcgen use ad 
mdcmetrial carcincma (15:). Clearly, t h e  selecticrr  of appr+riate 

controls  is c r i t i c a l  to t h e  val idi ty  of these studies. Fclr exanple, a 

study cn t h e  possible relaticnship bet- Alztleinw’s disease and t h e  

use of m - s t w o i d a l  a n t i - i n f l m t w y  INSAX) drugs, t ha t  did not match 

t h e  grcups with respezt to  age may falsely i d m t i f y  asslxiaticn between 

use of these drcags and t he  incidence of the  disease. Alzheimw’s disease 

is m e  c o m n n  i n  t h e  elderly, as is NSAI CIS. The control grcup needs 

to be matched as c l c e l y  as possible w i t t i  t h e  case grccrp and shculd be 

equally l i ke ly  t o  experience drug use. 

Case-ccntrol studies are widely used and numercws exanples can be 

f a d  i n  t h e  l i t e r a tu re .  lhey can be carried cut re la t ively quickly i n  
conparixn ti5 other methcds, they can be performed m rmch smaller 

gr-5 (16) and they are relat ively inexpensive. Wditicnally, they can 
be used to investigate t h e  r e l a t i d i i p  bet- drug expcmre and latent 
effects ,  e.g. vaginal c a r c i m  follaring i n t r m t e r i n e  explmre to  

d i e t h y l s t i l b e s t r d  (161. 

Hwewsr, case-ccntrol s tudies  are a l l y  i n v e s t i g a t i m l  i n  nature 
and caMQt be used to  identify prwicusly ~vlkncwn AWS.. They r e l y  on t he  

accurate col lect icn of infiwmatim, such a5 prev iws  drug history, kkrich 

may be dject to recal l  bias. b t  irrportantly, a l t t i q h  they can be 

perfrzmd quickly and inexpensively, t h e  apprcpriate selecticn of t h e  

cazes and c m t r o l s  and, interpretaticcl of the data is c r i t i c a l  and 
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r equ i r e s  a tlicrlxigh ~lndwstanding o f  epidemiollsgical techniques. As a 

result, case ccntrol  s tud ie s  can be abject to much mis in twpre ta t icn  

and errcr and t h e i r  f indings may be very ccntrcwersial  (123 .  

Driq r q u l a t m y  aqenci- i n  mlst Western ccun t r i e s  cperate  a 

s p n t a n m x t s  report ing system EES:) f o r  AlXs. R q x r t s  of suspe:ted ACRS 
are w b m i t t e d  tct a central agency, h i c h  uses t h e  r e p a t s  to m n i t c r  for 

cmuswal pa t t e rns  uf d r u g d i s e a s e  a s s x i a t i c n s .  In t h e  W i t &  States t h e  

system is maintained by the FDA (17;). Health prclfessicnals, pr imari ly  

physiI-ians, are mccctraged tai report wipazted MRs In a voluntary bas i s  

using t h e  R)A’s Drug Experience F’epcrt form (163333. A ~zcpy f w m  is ncw 

fmmd i n  t h e  Fhysicians’ Desk F.(eference. The emphasis o f  t h e  FDA‘s 

repcr t i ng gcii del i nFJ i s cn wryre: t ed ser i ccis drug r eac t  i ms, here t tie 

wmt results clr c m t r i b u t e s  t o  death, is imninently l i  fe-threatening, 

results i n  c w  p r d m g s  h c ~ p i t a l i z a t i c n ,  cr results i n  pers i s ten t  cr 
s ign i f i can t  d i s a b i l i t y  (18). Further errphasis is placed cn t h m e  

suspected s e r i c u s  AIRS t h a t  are not be favld i n  t h e  labeling, and t h c s  

t o  newly marketed (within t h e  ]Last t h ree  years) drugs. Health 

p ra fe s s i cna l s  are reas%tred t h a t  they do not have t o  establidi 

causa l i ty ,  4iih is usual ly  irrpctssiblo to e s t a b l i 3 i  frcm a s i n g l e  case. 

Thus, each repcr t  c m s t i t u t e s  m l y  a suspected ALR. 

In c m t r a s t ,  drug manufacturers are required by law to repcrt to 
the FDA all dcmestic rqmrts they r m z e i v e  (195. Nanufacturers may 

ra:eive rqmrts d i r i x t l y  frcm Aiealth professicnals ,  frcm the i r  drug 
de ta i l  representativesj  m- d i r e c t l y  f r m  ccnuurers GO:). Additicnally,  

manufacturers are required t o  repcr t  ce r t a in  a s  re-eived frcm c l in i ca l  

s tud ies ,  fcreign ScctrcEs and l i t e r a t u r e  rqmrts. For t h e s e  l a t t e r  

scctrce5 t h e  enphasis is ~cn sericcts r eac t i cns  11‘33. 

bpproximately 3tr/. o f  the reports received by the FIk9 cune f rcm 

manufacturers, o r ig ina t ing  pr imari ly  from physicians and approximately 

10% of t h e  n>A repccrts ccme d i r e c t l y  frcm health c a r e  providers (18>, 

again pr imari ly  physicians 4ict ccns t i tc i te  the crux of t h e  SS. 

The FDA’s ccrrputwized da ta  base w a s  es tabl ished i n  1’333 and 

curren t ly  c m t a i n s  a lmz l s t  €UJ,ooO reports o f  x i s p e c t e d  ACRs (18). k r e  

de ta i l ed  descr ip t icos  of the system can be favld i n  t h e  l i t e r a t u r e  
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2440 ROSENBAUM 

C17,21). C d l K t i v e l y  t h e  da t a  are u d  to  genera te  s i g n a l s  o f  pckential 

drug prcblems, *ich can then be invest igated fur ther ,  possibly Llsing 

&tier methcdds o f  FMS. Thus, a primary use of t h e  S&i is as a signal  

generator. The s;S m i t c r s  all drugs used i n  a variety o f  real 

ccnditi tms, ccnt inwc\sly frcm t h e  t i m e  they are f i r s t  marke ted  and it is 

an extremely cost effective prccess  (22). m i n g  to t h i s  extensive 

coverage, t h e  SFS is t h e  cn ly  methcd of FMS t ha t  is able to detect rare 
AMk i.e. them with i n c i d e n c a  similar to  

c t i l ~ ~ r m p t ~ i c o l - i n d u c e d  ap la s t i c  anemia. Pn eff ic ient  system can 
t h t x r e t i c a l l y  i d e n t i f y  previcusly unknc-wn r eac t i cns  rapidly,  

pa r t i cu la r ly  then t h e  evmt is unusual and cccccirs rap id ly  after f i r s t  

taking t h e  drug. FLY esanple,  t h e  US. systm iden t i f i ed  an assxiatim 

bet- t h e  f l a n k  pain syndrcme and wprofen  use, tw:&hree msnths a f t e r  

t h e  drug was first marketed i n  t h e  U.S. CL3). 
The e f f i c i m c y  elf t h e  system is dependent upcn physicians a b i l i t y  

to detect suzpx ted  AMT:s Cdeteticnn3, their a b i l i t y  to l ink  t h e  

suspezted AM;: to drug therapy (at t r ibut icm) and t h e i r  a b i l i t y  and 

will ingness  t o  report  t h e  suspected AJX: e i the r  to t h e  FDA d i rez t ly  c r  t o  

t h e  drug manufacturer (rqxrtingn3. Lhfortunately,  thrcugtxut the w z r l d  

physician pa r t i c ipa t i cn  i n  such report ing systems is WW. For exarrgle a 

recent study indicated that less than 1% of suspected A t B  c la s s i f i ed  as 

sericus d / c r  fatal are repcrted t o  the FDA (24,B). A similar study i n  

the h i t e d  Kingdm estimated t h a t  less than !ZL of rqwtable events  were 

ac tua l ly  reported to  t h e  C i m i t t e e  cn Safety o f  M i c i n e s  (33. 

Furthermrtre, Venning fccu-tcl t h a t  althcctgti physicians pmvided the first 

alert t o  the majcvity C7UL:) o f  4iat w e  ccnsidered t o  be t h e  m x t  

sericcis AMk s i n c e  thal idunide,  i n  no case  was a SFFS invlslved i n  t h i s  

first alert (277). H-uwer, s ince  t h e  t ime o f  Venning’s repcrt (19833, 

qxntanmzus rqxrts  have iden t i f i ed  important drug sa fe ty  p r c b l m  with 

n t m i f m s i n e  (105, zcmspirac 1215, benoxaprofen (213 and slprcrfen (23). 

In aWiticn to under report ing,  t h e  SFS s u f f e r 5  several other 

disadvantages. Fspurting is sh jec t  to  many influences.  These inclide 

l i t e r a t u r e  reports of NRs, cumunicaticcls frcm regulatory agencies and 
the newtess of the drug CZ3,28,29,3Q). W d i t i m a l l y ,  accurate 
denaninator da t a  CQ d a t a  CT) drug u t i l i z a t i m  is mz available. F ina l ly  

the r q x - t s  c m s t i t u t e  c d y  suspected events. Thus, c l e a r l y  SRS data can 

not be used to reflect t h e  ewerall cccurrence of AlXs ncr to ca l cu la t e  

.. 
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incidence o f  wmts. Ch c c c a s i ~ : n ~ ~  spcntanazcis r e p c r t i n g  d a t a  has been 

used to provide crude but useful  infcvmaticn i cn t h e  risk-bmefit r a t i c a  

of drugs within t h e  same pharmaccdcgical c l a s s .  Fcr exarrple, t h e  

G m n i t t e e  cn t h e  S a f e t y  o f  Medicines perfirrmed a s tudy  cn t h e  NSAI, i n  

bhich they ccnsidered the n u h e r  o f  repctrts of wr+ected sericcis 

react i l rns  to drcgs  i n  t h i s  c l a s s ,  i n  r e l a t i c n s t i i p  to t h e  p r e s c r i p t i m  

w d ~ n e  fw each drug i n  t h e  h i f e d  Kingdmn (31:). In spite o f  t h e  

limitatilms of SFS data ,  t h e  s tudy  enabled slcme b r c d  ccnc lus icns  to be 
made regarding t o x i c i t y  p r o f i l e s  of drugs i n  t h i s  c l a s s .  0-1 ansther  

c c c a s i m ,  i n  t h e  case o f  f lank pain s y n d r m e  asscciated with =profen 

use, t h e  SES prcwided s u f f i c i e n t  d a t a  to ntA c n l y  i d m t i f y  but also t o  

r s n l v e  a p r c b l m  o f  drug s a f e t y  (2%). 

In an e f f w t  t o  irrprwe repor t ing  rates i n  t h e  l h i t e d  States, d i i c h  

t r a d i t i c n a l l y  have been ltiwer than t h e  r e p w t i n g  rates i n  other Western 

c c c n t r i e s  (327, t h e  FDA has q x n s c ~ r e d  state p i l c k  pro.jEcts to  

i n v e s t i g a t e  physician under-rqmrting, and to t r y  to i d e n t i f y  and 

inplEmEnt variccis s t r a t e g i e s  at a l c c a l  level t u  i n c r e a s e  r e p m t i n g .  

P i lck  Fro.jm:ts have b m  establi.;hed i n  Ricde Is land (%,E,33), 

Maryland (34,352 Mississ ippi  ISG) , Massachusetts 137:) and Ccdcrado. The 

Fhcde Is land 124,235) and Maryland 1%:) p r o j e c t s  ccnducted surveys tire 

assess physi c i an C::ncwl edge, at t 1 t udes and Wiavi  ctr r egardi ng r epclr t i ng 

AXs p r i o r  to t h e  i n i t i a t i m  of i n t e r v e n t i m s .  The surveys, 3 i i c h  

achieved respcnse rates of 75L and 37% r e s p a z t i v e l y  cbtained similar 

Y e K i l t s .  BAh fcund t h a t  a l m x t  h a l f  o f  t h e i r  phys ic ian  r e s p c n d m t s  Were 

cnaware o f  t h e  FDA's sF5 and both i d e n t i f i e d  lac):: o f  a v a i l a b i l i t y  Iuf 

rqmrt form, 1a:k of c e r t a i n t y  t h e  drug caused t h e  r e a c t i c n  and a 

p r w i w s  C::ncwledge of the r e a c t i c n  as t h e  majclr repcwting i n p e d i m t s .  

The F k d e  Is land p r o j e - t ,  th ic t i  is b a d  i n  t h e  state Health 

Department, e s t a b l i d i e d  a l c c a l  replrrt ing system i n  A i c h  i t  assured xi 

intermediary role between repor t ing  phys ic ians  and t h e  n>A. Details of 

t h e  system are preseslted el&ere (33). Pn &ucatimal c-aign was 

mzcnted  to heighten physicians '  awareness of the subject, to improve 

t h e i r  kncwledge o f  t h e  repclrting prccess and t o  enccurage their 

p a r t i c i p a t i m .  A f t e r  a tw year i n t e r v e n t i c n  per icd ,  physician repor t ing  

increased m e  than 17-fold (S). The i n c r e a s e  was acclzpanied by a 
ccvrespmding increase  i n  t h e  p r c p n r t i m  of s e r i c u s  repclrts. 

Despi te  a number of &art c m i n g s ,  t h e  sfs is a vital I:csrpcnent of 

t h e  FMS precess.  I t  is unmatlrtid i n  t h e  e x t e n t  of its ccwerage, its 
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cost-effectiveness, its a b i l i t y  signal putmtial d n g  prcblems and t h e  

speed with h i c h  t h i s  is acrcpl i shed .  In t h i s  regard the eff ic iency of 

t h e  system is caqwcmised cnly by under repcwting, h i c h  t h e  

FIM-spawxed p i l o t  p ro jec ts  i n  I&l& Island and other states have 

demcnstrated t o  be revers ib le  phmamxn. Fhysicians can be stimulated 

to repcrt fXl?s. Similar increases i n  t h e  quant i ty  and qual i ty  of 

repcrt ing at the naticnal level m i l d  dramatically enhance the 

eff ic iency of t h e  t o  rapidly and e f f i c i e n t l y  iden t i fy  drug prcblems. 

4. Data Base Linkme. 

The increasing ccnputer izat im of pa t ien ts '  medical infcrmatim fw 

adminis t ra t ive and b i l l i n g  purpc6es has  resu l ted  i n  t h e  c rea t icn  of 

la rge  da t a  bases tha t  are poten t ia l ly  useful f w  PMS. Data base c r  

reccwd linkage refers to  t h e  bringing tcgether of tw cr mwe individual 

pa t ien t  records f o r  a large pcpulaticn. Fcr e x q l e ,  h q i t a l  rredical 

records a- discharge diagnosis da ta  may be linked t u  data m drug 

u t i l i za t i cn .  Altbm data  base l i n k a g e  ccns t i t u t e s  a w i a l i z d  da ta  

rescurce rather  than a unique type  of PMS, t h e  rnettlrdcllcgy inwlved i n  

using t h i s  da ta  t o  cmduct case-ccntrol and cdmxt studies is re l a t ive ly  

new and presents  an a-going challenge to inves t iga tors  i n  t h i s  f ie ld .  

Several exanples o f  tm data bases are precmnted. 

Data frcm t h e  &cup Health Cccperative of hget slcnd, an H'9J based 

i n  Seattle, has been used by t h e  Boston Callabcrative Lkug SLirveillance 

Prcyram (381. The system l i n k s  torgital discharge da ta  and cu tpa t imt  

drug use (38). The H*a has over 300,mO enro l lees  and has been 
ccaputerized s i n c e  1976. Alttxugh t h e  ptrpulatico is rather  mall the 

system has been used ta inves t iga te  a nclmbw of issues of drug safety,  

such as the use  of wal cmtracept ives  and t h e  r i s k  of breast cancer 

( 3 1  and case-ccmtrol studies M b i r th  de fec t s  C40). Other e x m p l e s  uf 
data base l i n k a g e  system, include the Saskatchewan Health R-escr ip t im 

I)rug Plan i n  Caada and record linkage i n  Tayside, Scotland. The 

Saskatchewan plan c w s  all res idents  of t h e  province (over 1 millicn 

pxple) and can l i nk  prescr ipt icn drug use t o  in-patimt xrd cu t -pa t imt  
diagnlKes (41). The 5ptm i n  Tayside manually i d e n t i f i e s  pa t i en t s  

taking t h e  drug i n  qclestim, by cbtaining phatccapies of the 
p r e s c r i p t i m s  frcm the central  prcressing bcdy i n  S-&land (the 
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F r e ~ ~ r i p t i c n  Fuicing Divisicn!. T h i s  d a t a  is .then 1 in l :d  using a oxmm 

ccmnulity h e a l t h  ncvnber to t h e  Ixsrputerized i n - p a t i e n t  h w p i t a l i z a t i c n  

d a t a  (42). I k r r e n t l y  t h e  systm is r e s t r i c t e d  t u  approximately Lua,CCKl 

but i t  ticpes to expand to include adjacent  areas and i n c r e a s e  t h e  

pcpul at i ccl cwer ed to wer me m i  1 1 i ccl . 
Pn additicclal  rescctrce &xe a p p l i c a t i c n  to FMj is being 

inves t iga ted  is the b i l l i n g  infm-maticn r a i t i n e l y  c o l l e c t e d  fc r  Medicaid 

p a t i e n t s .  Medicaid ccwerage is administered i n d i v i d u a l l y  by each state 

and 43 states USE a f e d e r a l l y  c e r t i f i e d  Llnifcrm Medicaid Management 
Infctrmaticcl System (:MIIS:) to prccess  Medicaid da ta .  A sys tem tias been 

develcped, t h e  IIjIqxiterized &-Line Medicaid Fharmacectt i c a l  Pna lys is  

System KWSS:) (.)3,44l, t o  use M i c a i d  b i l l i n g  d a t a  ( including bmth 

i n - p a t i e n t  and cctt-patient d i a g n c w )  pr ixessed by mIS fcr  FMS s tudies .  

Or ig ina l ly ,  c n l y  d a t a  frcm Michigan and Minnesota were included but 

s i n c e  t h a t  time an a d d i t i m a l  e i g h t  states have hem added to expand the 

CIM'ASS pcpula t icn  to a p p r m i m t e l y  six m i l l i m  p a t i e n t s .  CIM'ASS may be 

used to access l a r g e  cIs+rwt s o f  p a t i e n t s  with s p e z i  f i c  d i s e a s e s  cIr 

e x p c d  to p a r t  iculaii drugs. Tt-us both cas-e-zcntrol m d  1:ch:rt s t u d i e s  

may be performed. 

Each o f  t h e  systems ccitlined above h a s  its IM-I advantages and 

Iimitatil-ns. Hzwwer,  i n  general ,  t h e  use of e x i s t i n g  d a t a  bases  for FMS 
purposes o f f e r s  t h e  advantages o f  Iw ccGt and sped. P d d i t i m a l l y ,  

s i n c e  t h e  p~qx11ati1:ns can be m r n i t o r d  liver ltmg p e r i c d s  o f  t i m e  and 

al lcw for r e l a t i v e l y  inexpensive f c l l l c m p ,  they  have t h e  p o t e n t i a l  t o  

de tec t  l a t e n t  or delayed e f f e c t s  clf drugs.  F i n a l l y ,  as t h e  d a t a  bases  

i n c r e a s e  i n  s i z e  t h e s e  systems w i l l  ga in  t h e  a b i l i t y  to detwzt rare 

adverse events and AtRs asslrciated with i n f r e q c m t l y  used drugs (45:). 

k w e r ,  t h e  a p p l i c a t i m  o f  d a t a  base  l inkage  t o  FMS is asscciated with 

many inherent  and fcrmidable prcblems, d i i c h  need to be f u l l y  a d d r e s s d  

and r e x J v e d  befctre d a t a  base l inkage  can k c m e  a w e  prcminmt metticd 

of FMS. These prcbl#m include t h e  accuracy, val idi ty  w d  c c q l e t e n s s  

of t h e  prerecorded data and t h e  ab i l i ty  t h e  l i n k a g e  prccednres  to  
Izperate c o r r e c t l y  (44,453. A rezent c r i t i q u e  (46) of the USE of reccrd 

l inkage  i n  FMS r-mcluded t h a t  t h e  methcdolcgy has nut advanced 

s u f f i c i e n t l y  to warrant t h e  i n c r e a d  reliance that is being placed m 

t h i s  r e s c u r c e  and, fcirttierrrr-lre, t h a t  t h e  use G f  informaticn c c c l t a i n d  cn 

d a t a  b a s  h a s  inherent  lirnitaticm, di ic t i  cannot be easily C U W C C ~ .  
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These include t h e  a b i l i t y  of t h e  infwmatim t o  prwide adequate data  m 

t h e  duraticn and timing of d r w  therapy ad to adequately d e f i n e  t h e  

cutccme. The cmclusims of t h i s  c r i t i que  were cmtrovwsial and uwe 
rmbsequently disputed by other researchers i n  the f i e ld  

(47,48,49,50,51>, 

t h i s  r e x u r c e  equally apply to &her data reEiouTces. Fu r the rme ,  i t  uas 
argud that the a b i l i t y  t o  rapidly and inexpensively l i n k  drlng exposure 

to a medical ukcune i n  a large pqwlaticn, make data base linkage 

invalu.&le i n  its b i l i t y  to generate signals a d  investigate issues of 

claim tha t  m a y  of t h e  pr&l#ns asrjaiated with 

drug safety. 

5. R.eszriDtim Event Mcnitcrinq 

R.escr ipt im event mnitoring was develcped in  t h e  early 1'380's by 

Inman at t h e  Drug Sxveillance m a r c h  hit (DsmJ, at t h e  Lhiversity of 

Sxtharrptcn and it is a type of special ized cdmrt  study. The W i t  uses 
t h e  PreKripticn Pricing ALi tb i ty  i n  &eat e i t a i n  t o  identify large 

cctxwts (10-15,oOO~ of patients taking t h e  drug under study. The 

prescribing physician, dm is alm identified frcm t h e  prescriptim, is 
then c m t a c t d  and asked to  par t ic ipate  i n  t h e  study. The physician is 

prcwided with a green fwm and asked t o  use it  t o  recclrd any swims 
cl inical  events that  have cccurred i n  the patient during treatment w 

after dmm apprcpriate. A cl inical  went is defined as, " .. any new 

diagnosis, any r e a m  fclr referral  to  a cmsul tant  m admissim to 

txeipital (e.g. cperatim, xc iden t  or pregnancy), any mexpected 

detwiwatim Ccr irrprcwmmt> i n  a ccclcurrent i l lness ,  any suspected 

drug reactim, ar any &her carplaint A i c h  was ccnsidered of sufficient 

inpatme to enter i n  the patient 's  T)Cttes." (321. Thus, t h e  physician 

dces not have t o  suspect the event to be drug related but m e l y  is 
asked to recad any event at all that was cmidered to be of a 
suff ic ient ly  serious nature to be rswded i n  the patient 's  f i l e  e.g a 

broken leg. lhe green fwms are sent cut by t h e  DSH ~1 the amiv#sary 

of t h e  individual's first p r e x r i p t i c n  50 t h a t  all patients are studied 

far the same pericd (531. physician reqxnse t o  f € M  has bem excellent. 

I t  is es t imted  that  7Zk of general p r a c t i t i m e r s  i n  England have 

participated (52) and that  physician reqxnse i n  individual s tudies  has 

ranged frun 53L t o  75L. 
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The IEFH ccncentrates  pr imari ly  CCI newly marketed drugs (11 and a 

recent study with enalapril f n r  exarrple a l l c d  fur t h e  c a l c u l a t i m  of 

t h e  freqcmcy o f  a var i e ty  o f  mild and m e  seriuts reac t icns  t o  t h i s  

drug (%I>. 

The DSFU is curren t ly  evaluating a new repcr t ing  scheme, h i c h  it  

intrcduced i n  cmjunc t i cn  with t h e  C c m n i t t e e  m t h e  Safety o f  Medicines, 

i n  1987 (53:)- The functicn o f  the new Red Alert sptm is t o  prmrl te  t h e  

t imely report ing of s e r i c u s  AWS to newly m a r k e t &  drugs. The D!3,lJ 

i d m t i f i e s  t h e  first Z0,OM pa t i en t s  to  receive a n w  drug i n  England 

and sends the  prescr ibing physicians a spe~iaial repclrting form tha t  bears  

a d i s t i n c t i v e  F M  Alert t r iangle .  The f o r m  is sent ccit t o  physicians as 

so-m as pcrssible after t h e  f i r s t  p r e x r i p t i c n  is urittm and is 

perscnalized fw t h e  pa t ien t .  The physician is asked tfi use it t o  repctrt 
any xtylected s e r i c u s  ALRs. 

Pn innovative a l t e r n a t i v e  approach to  Inman's FEM has re ren t ly  been 

described CEEl ,  CAiich made use of 4iat many c m s i d w  to be an 

underut i l ized rescctrce for FMS (55:). EcatRMn and h i s  collegues CZ5:) i n  

t h e  U.K. used ccmmmity pharmacists to i d m t i  fy  a i c h : V t  of p a t i e n t s  

taking metlxlcpramide and prcctilcvperazine t o  s tudy  t h e  freqclency a f  

ext apyr mi dal si d- f fec t 5. 

In Evi ta in  FEM r-cnpliments the nat icnal  spcntanmxs repclrting 

sys tem C1). In cmtrast to  t h e  S.S, diich csrve~s all drugs, FEM is 

general ly  m l y  appl ied t o  s e l e s t  new drugs. K k ,  FEM  can be LE& t o  

measure incidence and tcl generate and test hypckhesis. Additicnally,  

s ince  events  ra ther  than w?+Es:t€€l &Rs are captured, FOI  may be 
par t i cu la r ly  valuable i n  i d m t i  fying new AW:s 3 i i ch  are normally 

d i f f i c u l t  t o  assxiate with t h e  drug e.g idicrsyncratic' AWs. (king to 
t h e  s i z e  o f  t h e  ccltiorts us&, FEM cannot dete:t rare events and cwing to 

t h e  l i m i t e d  fclllcw CQ pericd i t  cannll be used to detect  l a t m t  e f f ec t s .  

The a b i l i t y  o f  drugs t o  cave lives, prolcog l i v e s ,  irrprcwe t h e  

qua l i t y  of life and avciid t h e  nezessi ty  cnf m:ve expensive fclrms clf 

treatment has tiad an cmcluesticnable and dramatic e f f e r t  lm the heal th  

ca re  system i n  the l a t t e r  par!; clf t h e  +wmtieth cmtury .  Tlie grmetimes 

t r ag ic  r ea l i za t i cn  that drugs thwmelveci can cause harm als~:~ cccctrred 
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during t h i s  pericd. ~ ~ ~ i r ~ ~ n ~ ~ ~ l ~ ~ g i ~ ~ a l l y ,  events  such as t h e  use of 

diethylene glycol in  a i l  ftrnamide e l ix i r  and the  thalidcmide d isas te r  

lead to the  strengthening of t h e  drug approval r q u l a t i c n s .  Ttircqh an 
increased kncwldge mf t h e  nature  and inc idence  of AIXs, as well as 

experience with drugs such as practolol ,  it b e x m  apparent t ha t  t h e  

assesmt of t h e  abslillcite r i s k s  p c d  by a drug cu i ld  m l y  be perfwmed 

by c c n t i n u d  and v ia i l an t  pc&marl:etina surveillance. 

Fbz.tmarketing surveillance o f  drugs is an evolving f ie ld ,  Mich is 

still i n  its d e v e l c p m t  phase. A ncunber of d i f f e ren t  techniques are 
avai lable ,  sure of C.A7icti invcilve c lass ica l  epidemiolcgical methcdolcgy 

and scme of which, such as t h e  qxn tanex i s  report ing system, are unique 

to drug mi t i i t r ing .  In t h e  near fu ture  it is l i k e l y  t h a t  many Iof t h e  

metticdds discussed in  t h i s  paper w i l l  b e  expanded, irrprcwd and 

strengthened and tha t  new apprcoxhes t o  t h e  subject  w i l l  be  develcpd.  

This may inclcde w, expansicn o f  t h e  use and methcdo1I:gy asscciated w i t h  

da t a  b a s  linkage, a greater use o f  pha rmc i s t s  as a research reszurce 
i n  t h i s  f ie ld  and increase physician pa r t i c ipa t i cn  i n  t h e  SEi. 12ntincied 

n>A spcnscrdiip of t h e  state repcrt ing prci.jects ixu ld  lead to t h e  

d e v e l c p m t  o f  l c c a l i n d  areas cr sentinels of in tens ive  drug 

mi t cr i ng . 
As a f ina l  m*e, i t  is ncw c lear  that drug w a l u a t i c n  is a 

ccntinucus prccess tha t  cnly begins during t h e  premarketing c l in i ca l  

trials. The drug apprclval prccess  i n  the  bit& States is frequently 

c r i t i c i z e d  fclr being unnecessarily slcw C 5 7 2  and i n  ccnsequence tha t  

pa t i en t s  a r e  deprived o f  valuable medicaticns. Fctr example W i l l i a m  

Wardell estimated tha t  t h e  i n t r c d c r t i m  of b e t a - b l c c k e r s  has  resul ted i n  
t h e  saving of approximately 17,mO U.S. lives per year and t ha t  by 

ex tmsicn  the  s i x  year delay i n  t h e  i n t r c d w t i c n  of t h e  beta-blcckers i n  
the  U.S. c a t  an mecessary  la3,Mo lives. As a result of c r i t i c i sm of 

t h i s  k i n d ,  and par t i cu la r ly  i n  reqcnse to the demand to expedite t h e  

a v a i l a b i l i t y  of drugs t o  treat AIDS, t h e  FlM has recently inplemented 

several prccedures to  facilitate the  a v a i l a b i l i t y  of deqJerately needed 

drugs C S B T .  Substantial inprcsvements i n  t h e  sped and ef f ic iency  of t h e  

PMS prccess to  capture and quantify ACRs cculd j u s t i f y  a re-evaluaticn 

of t h e  emphasis placed en pcdmarketing as cppc~& to premarketing drug 

mitnring. llius, t h e  type of acccmhrlaticm r m x n t l y  made far 

zidCrMidine CB83, cculd beccme m e  c c m p l a c e  i n  t h e  future. 
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