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Save	
  our	
  Sisyphus	
  challenge	
  

March 
21 

Work begins with Weekly 
Updates 

March 
7 

Announced to Community 

●  16	
  submissions	
  (US/Europe/Asia)	
  

February 
28 

Conceived at Leadership Retreat 
 

April 17 

(Almost) all Results 
returned 
 

•  To	
  demonstrate	
  community	
  
capacity	
  to	
  address	
  clinical	
  
ques)ons	
  from	
  design	
  through	
  
execu*on	
  through	
  answers	
  

•  A	
  daun)ng,	
  trans-­‐disciplinary	
  task	
  

by Titan, 1548-9 



19	
  community	
  partners	
  
Design and analysis: 
 
Vojtech Huser, NIH 

Yuxi Tian, UCLA 

Jianxiao Yang, Peking University 

Seng Chan You, Ajou University 

 
Design and leadership: 

Jon Duke, Georgia Tech 

George Hripcsak, Columbia University 

David Madigan, Columbia University 

Christian Reich, Quintiles-IMS 

Nigam Shah, Stanford University 

Patrick B. Ryan, J&J 

Martijn J. Schuemie, J&J 

Data partners: 
 
Peng (Eric) Jin, Columbia University 

Christophe G. Lambert, University of New Mexico 

Peter R. Rijnbeek, Erasmus University 

Rohit Vashisht, Stanford University 

Yonghui Wu, University of Texas Health Sciences 

Mui Van Zandt, Quintiles-IMS 

 

 



Clinical	
  consult	
  
60	
  y.o.	
  female:	
  playfully	
  pushed	
  by	
  grandson	
  and	
  fell	
  
	
  
	
  
	
  

●  LeR	
  hip	
  fracture	
  (fx)	
  
●  Urgent	
  surgery	
  at	
  2AM	
  
●  T	
  score:	
  -­‐2.6	
  →	
  osteoporosis	
  
●  No	
  previous	
  treatment	
  
	
  
	
  
	
  On	
  which	
  osteoporosis	
  drug	
  

do	
  I	
  start	
  her,	
  alendronate	
  or	
  
raloxifene?	
  



Effec)veness	
  and	
  safety	
  

Alendronate	
  
•  Bisphosphonate	
  (BP)	
  
•  ↓	
  risk	
  (vs	
  placebo,	
  RCT)	
  of	
  

vertebral	
  and	
  hip	
  fx’s	
  
•  Adverse	
  effects:	
  

–  Atypical	
  femoral	
  fx	
  
–  Esophageal	
  cancer	
  
–  Osteonecrosis	
  of	
  the	
  jaw	
  

Raloxifene	
  
•  Selec)ve	
  estrogen	
  receptor	
  

modulator	
  (SERM)	
  
•  No	
  ↓	
  risk	
  (vs	
  placebo,	
  RCT)	
  

of	
  hip	
  fx’s	
  
•  Fewer	
  adverse	
  effects	
  
•  Alendronate	
  vs	
  raloxifene	
  

RCT	
  of	
  limited	
  size	
  

NEJM	
  1995;	
  333:1437-­‐1444	
  

Osteoporosis:	
  chronic	
  ↑	
  bone	
  resorp)on	
  →	
  fx’s	
  	
  

JAMA1999;	
  282:637-­‐645	
  
Bone	
  2007;	
  40:843-­‐85	
  



New-­‐user	
  cohort	
  study	
  design	
  
Popula)on:	
  
•  Women,	
  >	
  45,	
  with	
  prior	
  dx	
  of	
  

osteoporosis,	
  2001	
  -­‐	
  2012	
  
•  No	
  prior	
  BP,	
  SERM,	
  outcome,	
  hip	
  

replacement,	
  trauma)c	
  	
  or	
  
pathological	
  fx	
  

•  Min	
  observa)on:	
  -­‐	
  365	
  →	
  +90	
  days	
  
	
  

Primary 

Outcomes:	
  	
  
•  Hip	
  fx	
  
•  Vertebral	
  fx	
  
•  Atypical	
  femoral	
  fx	
  
•  Esophageal	
  cancer	
  
•  Jaw	
  osteonecrosis	
  

Approach:	
  
•  Es)mate	
  exposure	
  effect	
  in	
  outcome-­‐free	
  survival	
  
•  Risk	
  window:	
  +90	
  days	
  →	
  end	
  of	
  observa)on	
  
•  Propensity	
  score	
  stra)fied,	
  full	
  diagnos)cs	
  and	
  nega)ve	
  controls	
  

Primary 



Open-­‐source	
  study:	
  	
  
ATLAS	
  /	
  Cyclops	
  /	
  CohortMethod	
  

To	
  foster	
  community	
  par)cipa)on,	
  everything	
  
was	
  open:	
  

Online	
  protocol	
  with	
  
community	
  feedback	
  

Full	
  specified	
  cohorts	
  
and	
  open-­‐source	
  
analysis	
  



Data	
  sources	
  and	
  unadjusted	
  rates	
  	
  

●  IMS P-Plus 
●  Optum CEDM 
●  Truven CCAE 

●  Truven MDCR 
●  Truven MDCD 

Claims: EHR: 
●  Cerner UT 
●  Columbia 
●  Stanford 

> 1 million person-years 
of observation 



Hip	
  fractures	
  by	
  database	
  

97% of patients from claims databases 



Propensity	
  scores	
  /	
  diagnos)cs	
  
Optum	
  CEDM	
  
●  Cohorts	
  are	
  well-­‐balanced	
  aRer	
  stra)fica)on	
  

○  PS	
  raloxifene	
  predictors:	
  	
  
	
  Recent	
  gyn	
  exam,	
  GERD,	
  younger	
  
	
  

●  Nega)ve	
  controls	
  show	
  minimal	
  bias	
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Hip	
  fracture	
  hazard	
  ra)o	
  

No significant difference in hip fracture risk 



Vertebral	
  fracture	
  hazard	
  ra)o	
  



Atypical	
  femoral	
  fracture	
  
hazard	
  ra)o	
  



Evidence-­‐based	
  clinical	
  pearls	
  

One	
  must	
  imagine	
  Sisyphus	
  happy	
  -­‐	
  Camus	
  

•  No	
  significant	
  difference	
  between	
  alendronate	
  and	
  
raloxifene	
  in	
  risk	
  of	
  hip	
  fracture	
  

	
  
•  Poten)ally	
  lower	
  risk	
  of	
  vertebral	
  and	
  atypical	
  femoral	
  

fracture	
  risk	
  on	
  raloxifene	
  
	
  
•  The	
  OHDSI	
  community	
  is	
  eager	
  and	
  able	
  to	
  engage	
  in	
  studies	
  

to	
  improve	
  health	
  care	
  
	
  
•  My	
  pa)ent	
  should	
  con)nue	
  to	
  play	
  with	
  her	
  grandson	
  
	
  


