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AGENDA	
  

q  Introduc5on	
  JMP	
  Clinical	
  
q  Live	
  demonstra5on	
  

q  Nicardipine	
  study	
  for	
  the	
  treatment	
  of	
  
subarachnoid	
  hemorrhage 	
  	
  

q  Par5cular	
  focus	
  on	
  Safety,	
  Signal	
  
Detec5on,	
  Fraud	
  Detec5on	
  and	
  Delta	
  
Review	
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JMP	
  CLINICAL	
  IS	
  PARTS	
  OF	
  THE	
  JMP	
  FAMILY	
  FOR	
  STATISTICAL	
  DISCOVERY	
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INTRODUCTION	
  TO	
  	
  JMP®	
  CLINICAL	
  

•  JMP	
  Clinical	
  soLware	
  from	
  SAS	
  shortens	
  the	
  drug	
  development	
  process	
  by	
  
streamlining	
  both	
  internal	
  safety	
  reviews	
  during	
  preclinical,	
  clinical	
  trials	
  and	
  final	
  
evalua5on	
  by	
  the	
  Food	
  and	
  Drug	
  Administra5on	
  (FDA).	
  	
  

•  JMP	
  Clinical	
  creates	
  reports	
  from	
  standard	
  Clinical	
  Data	
  Interchange	
  Standards	
  
Consor5um	
  (CDISC)	
  and	
  Standard	
  for	
  Exchange	
  of	
  Non-­‐Clinical	
  Data	
  (SEND)	
  data,	
  
facilita5ng	
  communica5on	
  between	
  (pre-­‐)	
  clinicians	
  and	
  biosta5s5cians	
  at	
  the	
  
sponsor	
  organiza5on	
  and,	
  subsequently,	
  between	
  sponsors	
  and	
  FDA	
  reviewers.	
  	
  

•  It	
  targets	
  Pharmacovigilance	
  sector	
  by	
  using	
  the	
  4	
  industry	
  standards	
  algorithms	
  
for	
  signal	
  detec5on	
  in	
  the	
  dispropor5onality	
  analysis	
  	
  

•  It	
  dynamically	
  links	
  advanced	
  sta5s5cs	
  and	
  graphics,	
  enabling	
  sophis5cated	
  
analysis	
  in	
  a	
  user-­‐friendly	
  environment.	
  	
  

•  Interac5ve	
  graphs	
  offer	
  mul5ple	
  views	
  of	
  pa5ent	
  profiles	
  and	
  reveal	
  hidden	
  
paXerns	
  in	
  drug-­‐drug,	
  drug-­‐adverse	
  events	
  interac5ons.	
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JMP®	
  CLINICAL	
  IS	
  THE	
  	
  
DE	
  FACTO	
  STANDARD	
  FOR	
  CLINICAL	
  DATA	
  ANALYSIS	
  SOFTWARE.	
  

•  It	
  uses	
  standard	
  data	
  (CDISC:	
  SDTM	
  &	
  ADaM;	
  SEND;	
  AERS	
  like)	
  
•  It	
  follows	
  standard	
  repor5ng	
  recommended	
  by	
  medical	
  authori5es	
  
reviewer	
  guidance	
  (ICH-­‐E3)	
  

•  It	
  is	
  based	
  on	
  industry	
  standard	
  tools	
  (JMP	
  and	
  SAS)	
  
§  JMP	
  is	
  the	
  most	
  widely	
  used	
  review	
  tool	
  at	
  the	
  FDA	
  (40%	
  of	
  medical	
  reviewers	
  
at	
  CDER/CBER)(*)	
  

§  JMP	
  is	
  widely	
  used	
  in	
  clinical	
  groups	
  at	
  sponsors	
  
§  SAS	
  is	
  the	
  standard	
  analysis	
  and	
  repor5ng	
  tool	
  of	
  biosta5s5cs	
  groups	
  at	
  
sponsors	
  

(*) http://www.fda.gov/downloads/ForIndustry/UserFees/PrescriptionDrugUserFee/UCM272444.pdf 
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Pourquoi	
  integrer	
  SAS	
  et	
  JMP	
  

+ 

Scalable	
  
Validated	
  Powerful	
  AnalyNcs	
  

Highly	
  Visual	
  
InteracNve	
  Graphics	
  
IntuiNve	
  
	
  

JMP®	
  Clinical 
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JMP®	
  CLINICAL	
  PROCESSES	
  ON	
  THE	
  SHELF	
  

•  JMP	
  Clinical	
  has	
  all	
  processes	
  /	
  templates	
  in	
  place	
  to	
  go	
  
through	
  a	
  standard	
  clinical	
  review	
  process.	
  

•  Based	
  on	
  the	
  availability	
  of	
  the	
  different	
  data	
  domains,	
  
you	
  will	
  be	
  able	
  to	
  graphically	
  review	
  :	
  
§  Interven5ons,	
  Events,	
  Findings,	
  Special	
  
§  All	
  Graphics	
  linked	
  to	
  the	
  data,	
  with	
  drill-­‐down	
  op5ons	
  and	
  
pa5ent	
  profiles	
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  JMP®	
  Clinical	
  	
  

Data Analysis Workflow 
Live Demonstration 
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THE	
  STUDY	
  DESIGN	
  

The	
  Clinical	
  Study	
  used	
  is	
  the	
  following:	
  	
  
•  Nicardipine	
  treatment	
  of	
  902	
  subjects	
  that	
  had	
  Subarachnoid	
  Hemorrhage.	
  	
  
•  All	
   the	
   pa5ents	
   were	
   included	
   in	
   a	
   randomized	
   double-­‐blind	
   placebo-­‐
controlled	
  study;	
  449	
  pa5ents	
  received	
  Nicardipine	
  while	
  457	
  received	
  the	
  
placebo.	
  	
  

•  Pa5ents	
  in	
  each	
  group	
  were	
  balanced	
  with	
  regard	
  to	
  prognos5c	
  factors	
  for	
  
overall	
  outcome.	
  	
  

•  Nicardipine	
  and	
  the	
  placebo	
  were	
  delivered	
  con5nuously	
  at	
  0.15	
  mg	
  for	
  up	
  
to	
   14	
   days	
   and	
   pa5ents	
   were	
   followed	
   for	
   up	
   to	
   120	
   days	
   following	
  
administra5on	
  of	
  the	
  drugs.	
  	
  

•  Results	
  are	
  formaXed	
  according	
  to	
  the	
  CDISC	
  Study	
  Tabula5on	
  Model.	
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JMP	
  Clinical	
  comes	
  with	
  its	
  JMP	
  Clinical	
  
Starter.	
  	
  
	
  
This	
  dialog	
  enables	
  
you	
  to	
  quickly	
  view	
  and	
  access	
  all	
  JMP	
  
Clinical,	
  workflows,	
  and	
  applicaAons.	
  
	
  
The	
  order	
  of	
  this	
  menu	
  is	
  important.	
  
It	
  follows	
  roughly	
  the	
  order	
  described	
  in	
  
the	
  ICH-­‐E3	
  reviewer	
  guidance	
  

JMP®	
  CLINICAL	
  STARTER	
  MENU	
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JMP®	
  CLINICAL	
  STARTER	
  MENU	
  

JMP	
  Clinical	
  comes	
  with	
  its	
  JMP	
  Clinical	
  
Starter.	
  	
  
	
  
This	
  dialog	
  enables	
  
you	
  to	
  quickly	
  view	
  and	
  access	
  all	
  JMP	
  
Clinical,	
  workflows,	
  and	
  applicaAons.	
  
	
  
The	
  ApplicaAons	
  are	
  ordered	
  in	
  
categories	
  and	
  subcategories	
  for	
  the	
  
ease	
  of	
  use	
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Visualize	
  rela2onships	
  between	
  demographic	
  
characteris2cs	
  and	
  treatment	
  groups	
  
	
  
One	
  would	
  need	
  to	
  check	
  for	
  consistency	
  in	
  the	
  
demographics	
  distribuAons	
  to	
  evaluate	
  any	
  significant	
  
deviaAon	
  among	
  age,	
  sex	
  ,race	
  groups	
  and	
  sites	
  within	
  the	
  
different	
  treatment	
  groups	
  

JMP®	
  CLINICAL	
  ANALYSIS	
  WORKFLOW	
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Patient profile  
of a  

specific subjects 

Demographic  
Attributes 

Review Status 
Notification 

Medical History 

JMP®	
  CLINICAL	
  ANALYSIS	
  WORKFLOW	
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Patient Narratives 

JMP®	
  CLINICAL	
  ANALYSIS	
  WORKFLOW	
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  JMP®	
  Clinical	
  	
  

Fraud Detection 
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FRAUD DETECTION 

•  What	
  is	
  fraud?	
  'fraud'	
  specifically	
  to	
  refer	
  
to	
  data	
  fabrica5on	
  (making	
  up	
  data	
  values)	
  
and	
  falsifica5on	
  (changing	
  data	
  values).	
  

•  Recent	
  cases	
  of	
  fraud	
  in	
  clinical	
  trials	
  have	
  
aXracted	
  considerable	
  media	
  aXen5on:	
  
Fraud	
  is	
  a	
  million-­‐dollar	
  business	
  and	
  it	
  is	
  
increasing	
  every	
  year.	
  The	
  PwC	
  global	
  
economic	
  crime	
  survey	
  of	
  2009	
  suggests	
  
that	
  close	
  to	
  30%	
  of	
  companies	
  worldwide	
  
have	
  reported	
  being	
  vic5ms	
  of	
  fraud	
  in	
  the	
  
past	
  year.	
  

PricewaterhouseCoopers	
  LLP	
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FRAUD 
MOTIVATIONS 

•  Financial	
  	
  
•  Progress	
  one‘s	
  career	
  
•  Overwork	
  
•  Conflicts	
  of	
  Interest	
  

•  Costs	
  to	
  the	
  pharmaceu5cal	
  sponsor	
  because	
  of	
  addi5onal	
  
resources	
  for	
  detec5ng	
  fraud	
  and	
  eventually	
  rework	
  

•  Pharmaceu5cal	
  organisa5on	
  reputa5on	
  
•  Dignity,	
  rights,	
  well-­‐being	
  and	
  safety	
  of	
  research	
  
par5cipants	
  

FRAUD IMPACTS 
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JMP CLINICAL 
FRAUD DETECTION 

•  Identify  
§  Multiple enrolment of same subject 
§  Visits on weekends or holidays 
§  Constant labs, vital signs and ECG values 
§  Duplicate vital signs records 
§  Inliers and Outliers values within investigator sites 
§  Clusters of subjects with similar values within study 

sites 
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JMP CLINICAL 
FRAUD DETECTION 

•  Birthdays	
  and	
  IniNals	
  
§  Match	
  subjects	
  based	
  on	
  birthdates	
  or	
  ini5als	
  to	
  iden5fy	
  subjects	
  that	
  enroll	
  in	
  the	
  study	
  
more	
  than	
  once	
  and	
  link	
  to	
  pa5ent	
  profiles	
  for	
  further	
  inves5ga5ons	
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JMP CLINICAL 
FRAUD DETECTION 

•  Holidays	
  and	
  weekdays	
  
§  Review	
  visit	
  dates	
  to	
  see	
  if	
  they	
  occur	
  on	
  weekends	
  or	
  major	
  holidays.	
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JMP CLINICAL 
FRAUD DETECTION 

•  Perfect	
  Schedule	
  ASendance	
  
§  Perfect	
  scheduling	
  based	
  on	
  expected	
  study	
  visits	
  may	
  be	
  too-­‐good-­‐to-­‐be-­‐true.	
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JMP CLINICAL 
FRAUD DETECTION 

•  Constant	
  Findings	
  
§  Let	
  iden5fy	
  subjects	
  with	
  constant	
  ECG,	
  Laboratory	
  and	
  Vital	
  Signs	
  Tests.	
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JMP CLINICAL 
FRAUD DETECTION 

•  Duplicate	
  Records	
  
§  Iden5fying	
  a	
  set	
  of	
  test	
  values	
  that	
  are	
  repeated	
  within	
  or	
  across	
  subjects	
  can	
  indicate	
  a	
  
problem.	
  	
  For	
  example,	
  consider	
  a	
  set	
  of	
  tests	
  as	
  heart	
  rate,	
  systolic	
  and	
  diastolic	
  blood	
  
pressure.	
  



Company Confidential - For Internal Use Only 
Copyright © 2013, SAS Institute Inc. All r ights reserved. 

JMP CLINICAL 
FRAUD DETECTION 

•  MulNvariate	
  outliers	
  and	
  inliers	
  
§  Mul5variate	
  outliers	
  or	
  inliers	
  can	
  iden5fy	
  subjects	
  that	
  are	
  extreme	
  compared	
  to	
  the	
  center	
  
of	
  the	
  mul5variate	
  distribu5on	
  of	
  study	
  variables.	
  	
  Inliers	
  may	
  be	
  more	
  important	
  to	
  iden5fy	
  
fraud	
  since	
  these	
  subject	
  may	
  be	
  too-­‐good-­‐to-­‐be-­‐real.	
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FRAUD DETECTION 

•  Cluster	
  Subjects	
  
§  Some	
  of	
  the	
  previous	
  analyses	
  look	
  for	
  exact	
  matches	
  of	
  study	
  records	
  between	
  subjects.	
  	
  
However,	
  to	
  iden5fy	
  poten5ally	
  made-­‐up	
  subjects	
  it	
  is	
  likely	
  that	
  values	
  may	
  be	
  changed	
  
from	
  one	
  case	
  report	
  form	
  to	
  the	
  next.	
  The	
  following	
  analysis	
  calculate	
  pairwise	
  distances	
  of	
  
all	
  subjects	
  at	
  a	
  study	
  site	
  to	
  determine	
  how	
  similar	
  they	
  are	
  overall.	
  	
  Hierarchical	
  clustering	
  
determines	
  if	
  they	
  are	
  very	
  similar	
  subsets	
  of	
  subjects	
  within	
  the	
  study	
  site.	
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  JMP®	
  Clinical	
  	
  

Snapshot Comparison 
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DATA	
  REVIEW	
  WITH	
  SNAPSHOT	
  COMPARISONS	
  

•  Can’t	
  you	
  just	
  show	
  me	
  the	
  new	
  data?	
  
•  Can’t	
  you	
  just	
  show	
  me	
  the	
  modified	
  data?	
  
•  Seriously,	
  can’t	
  you	
  just	
  show	
  me	
  the	
  new	
  data?	
  
•  JMP	
  Clinical	
  Version	
  4.1	
  includes	
  a	
  snapshot	
  comparison	
  feature	
  

•  Update	
  study	
  data	
  to	
  a	
  new	
  snapshot	
  
•  Compares	
  new	
  and	
  previous	
  snapshot	
  
•  Flag	
  records	
  

•  New	
  
•  Dropped	
  
•  Non-­‐unique	
  or	
  duplicate	
  
•  Modified	
  records	
  (creates	
  a	
  note	
  for	
  modifica5on)	
  

•  Flag	
  subjects	
  
•  Flags	
  can	
  be	
  used	
  to	
  subset	
  analyses	
  or	
  filter	
  subjects	
  that	
  have	
  new	
  data	
  
•  Nicardipine	
  data	
  cut	
  off	
  at	
  01Aug2009	
  

Stable New 
Records 

Modified 
Records 

SNAPSHOT 
COMPARISONS 
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•  Import	
  different	
  snapshots	
  of	
  clinical	
  trial	
  data	
  into	
  JMP	
  Clinical	
  

SNAPSHOT 
COMPARISONS 

OLD NEW 
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Status	
  Distribu5on	
  allows	
  to	
  track	
  „Introduced“,	
  „New	
  Records“,	
  „Modified	
  Records“	
  
and	
  „Stable	
  Records“	
  

Stable New 
Records 

Modified 
Records 

SNAPSHOT 
COMPARISONS 
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SNAPSHOT 
COMPARISON 

•  Report	
  level	
  review	
  flags	
  can	
  be	
  used	
  to	
  filter	
  modified,	
  new	
  and	
  stable	
  records	
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SNAPSHOT 
COMPARISONS 

§  Subject	
  level,	
  review	
  new,	
  modified	
  or	
  all	
  records	
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SNAPSHOT 
COMPARISONS 

§  Iden5fy	
  new	
  or	
  modified	
  records	
  in	
  CDISC	
  domain	
  using	
  the	
  Domain	
  Viewer	
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CONCLUSION	
  

§  Intui5ve,	
  Interac5ve,	
  Comprehensive,	
  Highly	
  Visual.	
  
§  Easy	
  to	
  use	
  
§  Platorm	
  embraced	
  at	
  all	
  levels	
  of	
  safety	
  review	
  process	
  
§  Facilitates	
  interpreta5on,	
  communica5on	
  and	
  repor5ng	
  
§  Helps	
  users	
  to	
  improve	
  the	
  safety	
  review	
  process	
  beXer,	
  faster,	
  
cheaper	
  	
  

JMP®	
  Clinical	
  is 
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For	
  more	
  informa5on,	
  	
  
	
  

ask	
  for	
  a	
  demo	
  	
  
	
  

or	
  visit	
  


