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Disclaimer	  of	  Endorsement	  

This	  presenta,on	  and	  informa,on	  about	  a	  specific	  product,	  process,	  
or	  service	  does	  not	  cons,tute	  or	  imply	  an	  endorsement	  by	  DoD,	  

TMA,	  the	  US	  Army	  or	  the	  United	  States	  Government	  of	  the	  product,	  
process,	  or	  service,	  or	  its	  producer	  or	  provider.	  The	  views	  and	  

opinions	  expressed	  in	  this	  presenta,on	  do	  not	  necessarily	  state	  or	  
reflect	  those	  of	  DoD,	  TMA,	  the	  US	  Army,	  	  or	  the	  United	  States	  

Government.	  	  



Signal	  Genera+on	  
“Rapid	  Analysis”	  

US	  ARMY	  PHARMACOVIGILANCE	  CENTER	  	  
SIGNAL	  DETECTION,	  EVALUATION	  &	  PREVENTION	  

• Signal	  generated	  by	  comparing	  
study	  drug	  to	  comparator	  drug	  
with	  similar	  indica,ons	  

• Federal	  Partners	  Collabora,on	  
(FDA,	  DoD,	  VHA,	  CMS)	  A	  
distributed	  system	  using	  a	  
collabora,ve	  ac,ve	  surveillance	  
protocol	  (incident	  user	  design):	  
Dronedarone,	  Dabigatran	  

	  Process	  of	  Pharmacovigilance	  
	  Formulary:	  Safe,	  Effec+ve	  &	  Favorable	  Risk/Benefit	  Ra+o	  
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Data	  Cleaning	  and	  StandardizaRon	  

mapping	  

	  	  	  HDD	  

LABS	  
ICD9	  
CPT	  
DRUGS	  	  	  	  	  	  	  	  

transforma,on	   •  Direct-‐care	  diagnos,c	  events	  
and	  purchased	  care	  claims	  are	  
both	  coded	  in	  ICD-‐9-‐CM	  

•  All	  drugs	  are	  coded	  in	  NDC	  
•  Queries	  can	  be	  run	  at	  any	  
level	  of	  the	  ICD-‐9-‐CM	  
hierarchy	  for	  events	  or	  the	  
AHFS	  or	  FDB	  hierarchies	  for	  
drugs	  



DescripRve	  Analysis	  	  

A	  descrip,ve	  analysis	  generates	  a	  variety	  of	  counts	  and	  other	  sta,s,cs	  for	  specified	  drugs	  
and	  events	  occurring	  in	  a	  specified	  temporal	  paSern.	  There	  are	  four	  types:	  

• 	  	  Disease	  Characteriza,on	  Analysis:	  	  computes	  period	  prevalence	  for	  the	  occurrence	  of	  
events	  of	  interest	  across	  the	  defined	  study	  period	  

• 	  	  Drug	  U,liza,on	  Analysis:	  computes	  period	  prevalence	  for	  exposure	  to	  drugs	  of	  interest	  
across	  the	  defined	  study	  period	  

• 	  	  Risk-‐outcome	  Analysis:	  	  	  computes	  period	  prevalence	  and	  incidence	  rate	  for	  drugs	  or	  
events	  of	  interest	  during	  a	  risk	  period	  that	  one	  defines	  based	  on	  other	  drugs	  or	  events.	  For	  
example,	  you	  could	  look	  at	  the	  outcome	  of	  hypertension	  during	  exposure	  to	  an	  an,-‐
diabe,c	  medica,on,	  the	  outcome	  of	  switching	  to	  Drug	  B	  following	  the	  last	  exposure	  to	  
Drug	  A,	  or	  the	  outcome	  of	  exposure	  to	  Drug	  C	  following	  a	  par,cular	  diagnosis	  

• 	  	  Mother-‐child	  Analysis:	  	  	  iden,fies	  likely	  pregnancies	  and	  the	  child	  records	  associated	  with	  
them	  



Exploratory	  Analysis	  

• 	  	  PVDAS	  computes	  an	  age	  and	  gender-‐stra,fied	  rela,ve	  risk	  by	  applying	  an	  exposure-‐based	  
incident	  (or	  persistent)	  	  user	  cohort	  analysis	  to	  the	  drug	  (or	  drugs)	  of	  interest	  and	  a	  
comparator	  (or	  unexposed	  group).	  	  Rela,ve	  risk	  calcula,on	  is	  based	  on	  person-‐days	  of	  
follow-‐up.	  
• 	  	  As	  a	  comparator,	  you	  can	  use	  occurrence	  of	  the	  event	  during	  non-‐exposure	  to	  the	  drug	  or	  
occurrence	  of	  the	  event	  during	  exposure	  to	  a	  different	  drug	  (or	  drugs).	  	  
• 	  	  PVDAS	  exploratory	  analysis	  algorithm	  uses	  some	  of	  the	  concepts	  presented	  in	  the	  ar,cle:	  
Brown	  JS	  et.	  al.	  Early	  detec,on	  of	  adverse	  drug	  events	  within	  popula,on-‐based	  health	  
networks;	  applica,on	  of	  sequen,al	  tes,ng	  methods.	  Pharmacoepidemiology	  and	  Drug	  Saf.	  
2007	  Dec;16(12):1275-‐84.	  



Building	  Drug	  Era	  



SUMMARY RESULTS OF ALL COMPARISONS  

DRUG OF 
INTEREST 

 (DOI) 
OUTCOME COMPARATOR 

(C) SUBSET 

 N  WITH      
EVENT  

EXPOSED 
TO  DOI 
(DOI  N) 

N WITH 
EVENT 

EXPOSED 
TO C OR 
UNEXP 
 (C    N) 

N   
EXPOSED 
  TO DOI 

N 
EXPOSED 
TO C  OR 

UNEXPOSE
D  

RRISK    
_C  

RRISK    
_B 

RRISK  
_B05 

RRISK   
_B95 

D&EE DVT/PE INPAT unexposed 18-24 8 78 34,999 487,204 5.24 2.84 1.54 4.81 

D&EE DVT/PE INPAT unexposed all 18 547 81,111 1,423,020 2.61 2.25 1.49 3.27 

D&EE DVT/PE INPAT unexposed 25-34 7 147 31,170 368,478 1.94 1.61 0.84 2.80 

D&EE DVT/PE INPAT unexposed 35-44 3 315 11,130 386,579 1.73 1.34 0.53 2.82 

D&EE DVT/PE INPAT EE&N 25-34 8 5 40,527 59,382 2.53 1.94 1.05 3.29 

Lisinopril 9951:Angioedema Amlodipine F|65+ 373 62 99,188 49,420 2.48 2.46 2.25 2.68 

ACE 9951:Angioedema CCB F|65+ 245 77 87,894 62,667 2.30 2.28 2.05 2.53 



Signal	  Strengthening	  Signal	  Genera+on	  
“Rapid	  Analysis”	  

US	  ARMY	  PHARMACOVIGILANCE	  CENTER	  	  
SIGNAL	  DETECTION,	  EVALUATION	  &	  PREVENTION	  

• Subgroup	  analysis	  

• Balancing	  pa,ent	  characteris,cs	  
• 	  Drill	  into	  pa,ent	  ,melines	  	  

• Signal	  generated	  by	  comparing	  
study	  drug	  to	  comparator	  drug	  
with	  similar	  indica,ons	  

• Federal	  Partners	  Collabora,on	  
(FDA,	  DoD,	  VHA,	  CMS)	  A	  
distributed	  system	  using	  a	  
collabora,ve	  ac,ve	  surveillance	  
protocol	  (incident	  user	  design):	  
Dronedarone,	  Dabigatran	  

	  Process	  of	  Pharmacovigilance	  
	  Formulary:	  Safe,	  Effec+ve	  &	  Favorable	  Risk/Benefit	  Ra+o	  





Signal	  Strengthening	  

Risk	  Management	  

Signal	  Genera+on	  
“Rapid	  Analysis”	  

US	  ARMY	  PHARMACOVIGILANCE	  CENTER	  	  
SIGNAL	  DETECTION,	  EVALUATION	  &	  PREVENTION	  

Full	  observa,onal	  epidemiological	  
study	  with	  chart	  review	  to	  validate	  
endpoint	  

• Subgroup	  analysis	  

• Balancing	  pa,ent	  characteris,cs	  
• 	  Drill	  into	  pa,ent	  ,melines	  	  

Formulary	  Decisions	  &	  Policy:	  Mefloquine	  

Educa,on	  Campaign:	  Know	  Your	  Dose	  Campaign	  

Iden,fica,on:	  of	  drug	  interac,ons	  (tamoxifen	  and	  strong	  CYP	  	  
enzyme	  inhibitors)	  	  

• Signal	  generated	  by	  comparing	  
study	  drug	  to	  comparator	  drug	  
with	  similar	  indica,ons	  

• Federal	  Partners	  Collabora,on	  
(FDA,	  DoD,	  VHA,	  CMS)	  A	  
distributed	  system	  using	  a	  
collabora,ve	  ac,ve	  surveillance	  
protocol	  (incident	  user	  design):	  
Dronedarone,	  Dabigatran	  

	  Process	  of	  Pharmacovigilance	  
	  Formulary:	  Safe,	  Effec+ve	  &	  Favorable	  Risk/Benefit	  Ra+o	  




