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Learning	
  Objec,ves	
  	
  

•  Describe	
  examples	
  of	
  other	
  study	
  designs	
  besides	
  the	
  
basic	
  controlled	
  clinical	
  trial.	
  

•  Describe	
  the	
  characteris,cs,	
  usefulness,	
  advantages	
  and	
  
disadvantages	
  of	
  various	
  observa,onal	
  trial	
  designs.	
  

•  Differen*ate	
  between	
  the	
  three	
  types	
  of	
  literature	
  
reviews:	
  narra,ve	
  (nonsystema,c)	
  review,	
  systema,c	
  
review,	
  and	
  meta-­‐analysis.	
  

•  Discuss	
  the	
  use	
  	
  of	
  	
  clinical	
  prac,ce	
  guidelines	
  (CPG).	
  
•  list	
  	
  general	
  and	
  specialized	
  CPG	
  resources.	
  
•  Interpret	
  	
  CPG	
  recommenda,ons.	
  



Introduc,on	
  	
  

•  Ques%on:	
  Why	
  is	
  it	
  important	
  to	
  understand	
  
principles	
  of	
  study	
  design	
  and	
  evalua6on	
  
beyond	
  the	
  prospec6ve,	
  randomized,	
  
controlled,	
  clinical	
  trial?	
  

•  Answer:	
  Because	
  there	
  are	
  situa,ons	
  where	
  
other	
  research	
  designs	
  are	
  more	
  effec,ve	
  in	
  
answering	
  specific	
  ques,ons	
  or	
  provide	
  the	
  
only	
  data	
  available	
  to	
  answer	
  the	
  ques,ons.	
  	
  



Study	
  designs	
  	
  

Types	
  of	
  studies	
  	
  	
  

Experimental	
  

RCT	
   N-­‐	
  of	
  1	
  
studies	
  

Stability	
  
studies	
  

Bioequivalence	
  
studies	
  	
  

Observa,onal	
  

Cohort	
  	
   Case-­‐
control	
  

Cross	
  
sec,onal	
  

Case	
  
reports	
  	
  



Comparison	
  between	
  Experimental	
  
and	
  Observa,onal	
  studies	
  	
  

Experimental	
   Observa*onal	
  

Any	
  research	
  in	
  which	
  the	
  inves,gator	
  
intervenes	
  in	
  a	
  popula,on	
  for	
  the	
  sole	
  
purpose	
  of	
  evalua,on.	
  	
  

The	
  inves,gator	
  makes	
  no	
  aTempt	
  to	
  
intervene	
  in	
  the	
  study	
  sample	
  .	
  



Experimental	
  study	
  design	
  



Experimental	
  study	
  designs	
  

•  Randomized	
  clinical	
  trials	
  (RCT)	
  	
  
also	
  called	
  “interven,onal	
  trials”.	
  



Experimental	
  study	
  designs	
  

•  N-­‐of-­‐1	
  Trials	
  
•  Apply	
  the	
  principles	
  of	
  clinical	
  trials	
  such	
  as	
  
randomiza,on	
  and	
  blinding	
  to	
  individual	
  
(single)	
  pa,ents.	
  

•  Used	
  to	
  compare	
  effects	
  of	
  drugs	
  to	
  control	
  
during	
  mul,ple	
  observa,on	
  periods	
  in	
  a	
  single	
  
pa,ents.	
  





Experimental	
  study	
  designs	
  

•  Stability	
  studies\in	
  vitro	
  studies	
  
•  Determine	
  the	
  stability	
  of	
  	
  drugs	
  in	
  various	
  
prepara,ons	
  (	
  e.g.	
  ophthalmic	
  ,intravenous	
  ,	
  
topical	
  and	
  oral)	
  under	
  various	
  condi,ons	
  
(e.g.	
  heat	
  ,freezing	
  ,refrigera,on	
  and	
  room	
  
temperature).	
  

•  Trissel	
  et	
  al	
  prepared	
  a	
  stability	
  studies	
  
guidelines	
  and	
  he	
  is	
  the	
  author	
  of	
  the	
  
“handbook	
  of	
  injectable	
  drugs”	
  	
  





Experimental	
  study	
  designs	
  

•  Bioequivalence	
  studies	
  
•  Due	
  to	
  the	
  increasing	
  number	
  of	
  generic	
  
products	
  in	
  the	
  market,	
  there	
  is	
  a	
  need	
  to	
  
establish	
  that	
  the	
  Quality	
  ,safety	
  and	
  efficacy	
  
of	
  these	
  generic	
  drugs	
  are	
  the	
  same	
  as	
  the	
  
brand	
  name	
  product.	
  



Experimental	
  study	
  designs	
  

•  Bioequivalence	
  studies	
  
•  These	
  studies	
  conducted	
  under	
  standardized	
  
condi,on	
  in	
  small	
  number	
  of	
  normal	
  ,healthy	
  
volunteers	
  because	
  of	
  availability	
  and	
  lack	
  of	
  
confounding	
  factors.	
  	
  	
  



Experimental	
  study	
  designs	
  

•  Bioequivalence	
  studies	
  
•  Bioequivalent	
  products	
  are	
  
the	
  products	
  that	
  are	
  
equivalent	
  in	
  Rate	
  (C	
  max)	
  and	
  
Extent	
  of	
  absorp,on	
  (AUC).	
  

•  The	
  rate	
  and	
  extent	
  differ	
  by	
  
±20	
  %	
  or	
  less	
  	
  	
  







Observa,onal	
  study	
  design	
  	
  



Observa,onal	
  study	
  design	
  	
  

Cohort	
  studies	
  
•  	
  The	
  term	
  cohort	
  is	
  derived	
  from	
  the	
  La6n	
  
word	
  cohors,	
  which	
  means	
  a	
  group	
  of	
  soldiers.	
  

•  	
  also	
  called	
  follow-­‐up,	
  longitudinal	
  studies.	
  
•  The	
  strongest	
  observa,onal	
  study	
  design.	
  



Observa,onal	
  study	
  design	
  	
  

•  Cohort	
  studies	
  
•  The	
  inves,gator	
  recruits	
  a	
  disease	
  free	
  subject	
  
popula,on	
  and	
  divide	
  them	
  into	
  two	
  groups	
  :	
  
Those	
  Iden,fied	
  as	
  either	
  exposed	
  and	
  
unexposed	
  to	
  a	
  factor	
  of	
  interest	
  .	
  

•  Subjects	
  are	
  then	
  followed	
  prospec,vely	
  as	
  
development	
  of	
  a	
  disease	
  state	
  of	
  interest	
  is	
  
observed	
  during	
  the	
  study	
  period.	
  



Schema,c	
  diagram	
  of	
  a	
  cohort	
  study.	
  

Current	
  
,me	
  	
  



Observa,onal	
  study	
  design	
  	
  

•  Cohort	
  studies	
  
•  Advantages:	
  
This	
  design	
  is	
  useful	
  in	
  inves,ga,ng	
  outcomes	
  
from	
  rare	
  exposures.	
  

•  	
  Disadvantages:	
  
Expensive	
  and	
  ,me	
  consuming	
  .	
  	
  





Observa,onal	
  study	
  design	
  	
  

•  Case	
  –control	
  studies	
  	
  
•  Also	
  known	
  as	
  retrospec,ve	
  or	
  trohoc	
  (cohort	
  spelled	
  
backwards).	
  

•  Case-­‐control	
  studies	
  seek	
  to	
  retrospec,vely	
  iden,fy	
  
poten,al	
  risk	
  factors	
  of	
  diseases	
  or	
  outcomes.	
  

•  	
  In	
  a	
  case-­‐control	
  study,	
  subjects	
  (cases)	
  with	
  a	
  
par,cular	
  characteris,c	
  or	
  outcome	
  of	
  interest	
  (e.g.,	
  
disease)	
  are	
  recruited,	
  matched	
  with,	
  and	
  compared	
  to	
  
a	
  similar	
  group	
  of	
  subjects	
  (controls)	
  who	
  have	
  not	
  
experienced	
  the	
  characteris,c	
  or	
  outcome.	
  



Observa,onal	
  study	
  design	
  	
  

•  Case	
  –control	
  studies	
  
•  Data	
  regarding	
  exposures	
  are	
  collected	
  
retrospec,vely	
  via	
  pa,ent	
  interviews	
  or	
  by	
  
reviewing	
  subject	
  data	
  records,	
  and	
  the	
  two	
  
groups	
  are	
  compared	
  to	
  iden,fy	
  possible	
  risk	
  
factors	
  or	
  contributors	
  for	
  development	
  of	
  the	
  
disease	
  or	
  outcome	
  of	
  interest.	
  	
  	
  



Schema,c	
  diagram	
  of	
  a	
  case-­‐control	
  study.	
  

Current	
  
,me	
  	
  



Observa,onal	
  study	
  design	
  	
  

•  Case	
  –control	
  studies	
  
•  Advantages	
  
•  Useful	
  when	
  disease	
  occur	
  rarely	
  or	
  many	
  years	
  a_er	
  
exposure.	
  

•  Designed	
  to	
  determine	
  the	
  cause	
  rather	
  than	
  effect.	
  
•  Inexpensive	
  and	
  can	
  be	
  accomplished	
  in	
  short	
  ,me.	
  
•  Reduce	
  the	
  need	
  for	
  large	
  sample	
  size.	
  	
  
•  Disadvantages	
  
•  Historical	
  data	
  used	
  in	
  case	
  control	
  studies	
  may	
  be	
  
inaccurate	
  or	
  incomplete.	
  	
  	
  





Comparison	
  between	
  cohort	
  and	
  case	
  
control	
  studies	
  	
  



Observa,onal	
  study	
  designs	
  

•  Cross	
  sec*onal	
  studies	
  
•  Also	
  called	
  prevalence	
  studies	
  can	
  be	
  thought	
  
of	
  as	
  “snapshot”	
  because	
  data	
  are	
  collected	
  
and	
  evaluated	
  at	
  a	
  single	
  point	
  in	
  ,me.	
  



Observa,onal	
  study	
  designs	
  

•  Cross	
  sec*onal	
  studies	
  
•  Typical	
  example	
  of	
  cross	
  sec,onal	
  studies	
  are	
  
ques,onnaires	
  	
  and	
  interviews	
  that	
  evaluate	
  
opinions	
  or	
  situa,ons	
  at	
  a	
  fixed	
  point	
  in	
  ,me.	
  

Ques*onnaires	
   Interviews	
  

Cheap	
  	
   Expensive	
  	
  

Low	
  response	
  rate	
   High	
  response	
  rate	
  

Large	
  sample	
  size	
   Smaller	
  sample	
  size	
  	
  



Observa,onal	
  study	
  designs	
  

•  Cross	
  sec*onal	
  studies	
  
•  Advantages:	
  
•  Rela,vely	
  quick	
  and	
  easy	
  to	
  perform.	
  

•  Useful	
  in	
  measuring	
  the	
  prevalence	
  of	
  a	
  	
  
current	
  health	
  status.	
  	
  

Disadvantages:	
  

•  Difficult	
  to	
  establish	
  cause-­‐effect	
  rela,onship.	
  





Observa,onal	
  study	
  designs	
  

•  Case	
  studies,	
  case	
  reports	
  and	
  case	
  series	
  
•  Reports	
  describing	
  observa*ons	
  made	
  
regarding	
  a	
  pa*ent	
  or	
  pa*ent	
  group	
  exposure	
  
to	
  a	
  drug	
  or	
  technology	
  can	
  be	
  valuable	
  to	
  
record	
  preliminary	
  findings	
  that	
  will	
  lead	
  to	
  
further	
  study.	
  	




Observa,onal	
  study	
  designs	
  

•  Case	
  studies,	
  case	
  reports	
  and	
  case	
  series	
  
•  A	
  key	
  characteris,c	
  to	
  these	
  reports	
  is	
  the	
  lack	
  
of	
  a	
  control	
  or	
  comparison	
  group.	
  .	


•  	
  they	
  do	
  not	
  take	
  into	
  considera,on	
  other	
  
influencing	
  factors	
  that	
  may	
  also	
  have	
  played	
  a	
  
role	
  in	
  observed	
  outcomes.	
  



Observa,onal	
  study	
  designs	
  

•  Case	
  studies,	
  case	
  reports	
  and	
  case	
  series	

•  also	
  be	
  useful	
  for	
  early	
  recogni,on	
  of	
  drug	
  
toxici,es	
  and	
  teratogenicity.	
  	


•  A	
  newly	
  recognized	
  value	
  of	
  case	
  reports	
  is	
  
u,liza,on	
  for	
  understanding	
  poten,al	
  
toxici,es	
  of	
  dietary	
  supplement	
  products	
  
(botanical	
  and	
  non-­‐botanical).	
  





Experimental	
  study	
  designs	
  

What	
  is	
  the	
  difference	
  between	
  N-­‐of-­‐1	
  trials	
  
and	
  case	
  reports	
  ?	
  



General	
  review	
  	
  



Review	
  ar*cles	
  	
  



Review	
  ar,cles	
  	
  

•  Review	
  ar,cles,	
  with	
  the	
  excep,on	
  of	
  meta-­‐
analyses,	
  that	
  essen,ally	
  consist	
  of	
  analysis	
  
and	
  interpreta,on	
  of	
  previously	
  conducted	
  
research	
  studies,	
  are	
  classified	
  as	
  ter*ary	
  
literature.	
  

•  However,	
  Meta-­‐analyses	
  are	
  classified	
  as	
  
primary	
  literature	
  since	
  they	
  create	
  new	
  data.	
  



Review	
  ar,cles	
  	
  

•  Review	
  ar,cles	
  discussing	
  treatment	
  of	
  
disease	
  states	
  or	
  clinical	
  aspects	
  of	
  drug	
  
therapy	
  enable	
  prac,,oners	
  to	
  gain	
  insight	
  
into	
  a	
  topic	
  or	
  ques,on	
  of	
  interest	
  and	
  may	
  
provide	
  more	
  current	
  informa,on	
  than	
  
textbooks.	
  

•  the	
  three	
  types	
  of	
  literature	
  reviews:	
  narra,ve	
  
(nonsystema,c)	
  review,	
  systema,c	
  review,	
  and	
  
meta-­‐analysis.	
  



Narra*ve	
  (Nonsystema*c)	
  Review	
  

•  Is	
  a	
  summary	
  of	
  research	
  that	
  lacks	
  a	
  
descrip,on	
  of	
  systema,c	
  methods.	
  

•  considered	
  ter*ary	
  literature	
  because	
  they	
  
provide	
  informa,on	
  in	
  much	
  the	
  same	
  manner	
  
as	
  found	
  in	
  textbooks.	
  





Systema*c	
  Review:	
  Qualita*ve	
  

•  Is	
  a	
  scien,fic	
  inves,ga,ons	
  with	
  predefined	
  
methods	
  and	
  original	
  studies	
  as	
  their	
  subjects.	
  

•  Contain	
  a	
  summary	
  of	
  results	
  of	
  primary	
  
studies	
  where	
  the	
  results	
  are	
  not	
  sta,s,cally	
  
combined.	
  

•  Specific	
  criteria	
  should	
  be	
  used	
  to	
  select	
  
ar,cles	
  from	
  the	
  primary	
  literature	
  to	
  be	
  
included	
  in	
  the	
  review.	
  





Meta-­‐Analysis:	
  Quan*ta*ve	
  

•  quan,ta,ve	
  systema,c	
  review,	
  or	
  meta-­‐analysis,	
  
has	
  been	
  described	
  as	
  a	
  systema,c	
  review	
  that	
  
uses	
  sta*s*cal	
  methods	
  to	
  combine	
  the	
  results	
  
of	
  two	
  or	
  more	
  studies	
  to	
  generate	
  new	
  data.	
  

•  Meta-­‐analyses	
  assist	
  in:	
  

	
  (1)	
  suppor,ng	
  or	
  refu,ng	
  lesser-­‐quality	
  evidence.	
  

(2)	
  overcoming	
  reduced	
  sta,s,cal	
  power	
  of	
  small	
  
studies.	
  





Comparison	
  of	
  Different	
  Types	
  of	
  Reviews	
  



Clinical	
  prac*ce	
  guidelines	
  	
  



Prac,ce	
  guidelines	
  	
  

•  Prac,ce	
  guidelines	
  are	
  created	
  to:	
  
1.  	
  facilitate	
  clinical	
  decision-­‐making.	
  

2.  	
  improve	
  the	
  quality	
  of	
  health	
  care.	
  

3.  	
  provide	
  consistent	
  treatment	
  across	
  environments.	
  
4.  	
  decrease	
  costs.	
  
5.  iden,fy	
  individualized	
  alterna,ve	
  treatment.	
  



Finding	
  Guidelines	
  on	
  the	
  web	
  

•  Na,onal	
  Ins,tute	
  for	
  Health	
  and	
  Clinical	
  
Excellence	
  (NICE)	
  

	
   	
  www.nice.org.uk	
  	
  
•  Scofsh	
  Intercollegiate	
  Guidelines	
  Network	
  
(SIGN)	
  	
  

	
   www.sign.ac.uk	
  	
  	
  
•  NHS	
  Evidence	
  Guidelines	
  Finder	
  
www.evidence.nhs.uk	
  	
  

•  Turning	
  Research	
  Into	
  Prac,ce	
  (TRIP)	
  
www.tripdatabase.com	
  	
  



General	
  CPG	
  resources	
  	
  
•  www.nice.org.uk	
  



General	
  CPG	
  resources	
  	
  
•  www.guideline.gov	
  



General	
  CPG	
  resources	
  	
  
•  www.tripdatabase.com	
  



General	
  CPG	
  resources	
  	
  
•  www.sign.ac.uk	
  



Specialized	
  CPG	
  resources	
  	
  

•  Infec,ous	
  	
  diseases	
   •  Diabetes	
  mellitus	
  



Specialized	
  CPG	
  resources	
  	
  
•  Hypertension	
   •  Cardiology	
  



Specialized	
  CPG	
  resources	
  	
  

•  Asthma	
  

•  Kidney	
  diseases	
  

•  Pediatrics	
  

•  Hepa,c	
  diseases	
  	
  



Specialized	
  CPG	
  resources	
  	
  

•  Rheumatology	
  	
   •  Oncology	
  	
  



How	
  to	
  interpret	
  CPG	
  



Level	
  of	
  evidence	
  

•  Level	
  of	
  evidence	
  A:	
  Data	
  derived	
  from	
  mul,ple	
  
randomized	
  clinical	
  trials	
  or	
  meta-­‐analyses	
  

•  Level	
  of	
  evidence	
  B:	
  Data	
  derived	
  from	
  a	
  single	
  
randomized	
  trial	
  or	
  nonrandomized	
  studies	
  

•  Level	
  of	
  evidence	
  C:	
  Only	
  consensus	
  opinion	
  of	
  experts,	
  
case	
  studies,	
  or	
  standard	
  of	
  care	
  

Hirsch	
  AT	
  et	
  al.	
  Available	
  at:	
  hTp://www.acc.org/clinical/guidelines/pad/summary.pdf.	
  Accessed	
  March	
  22,	
  2006.	
  



Classifica,on	
  of	
  recommenda,ons	
  

III	
  

IIb	
  

IIa	
  

I	
   •  Class	
  I:	
  Condi,ons	
  for	
  which	
  there	
  is	
  evidence	
  for	
  and/or	
  
general	
  agreement	
  that	
  a	
  given	
  procedure	
  or	
  treatment	
  is	
  
beneficial,	
  useful,	
  and	
  effec,ve	
  

•  Class	
  II:	
  Condi,ons	
  for	
  which	
  there	
  is	
  conflic,ng	
  evidence	
  and/
or	
  a	
  divergence	
  of	
  opinion	
  about	
  the	
  usefulness/efficacy	
  of	
  a	
  
procedure	
  or	
  treatment	
  
–  Class	
  IIa:	
  Weight	
  of	
  evidence/opinion	
  is	
  in	
  favor	
  of	
  

usefulness/efficacy	
  
–  Class	
  IIb:	
  Usefulness/efficacy	
  is	
  less	
  well	
  established	
  by	
  

evidence/opinion	
  

•  Class	
  III:	
  Condi,ons	
  for	
  which	
  there	
  is	
  evidence	
  and/or	
  general	
  
agreement	
  that	
  a	
  procedure/treatment	
  is	
  not	
  useful/effec,ve	
  
and	
  in	
  some	
  cases	
  may	
  be	
  harmful	
  	
  

Class:	
  

Hirsch	
  AT	
  et	
  al.	
  Available	
  at:	
  hTp://www.acc.org/clinical/guidelines/pad/summary.pdf.	
  Accessed	
  March	
  22,	
  2006.	
  



How	
  to	
  interpret	
  CPG..	
  Example	
  




