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glance to the past





our  approaches



NASCENT	  TOOLS	  OF	  THE	  LAST	  DECADE	  
	  

Now	  possible	  to	  generate	  massive	  amount	  of	  “omic’s”	  data	  
	  
Network	  Modeling	  Approaches	  for	  Diseases	  	  
	  
	  IT	  Infrastructure	  and	  Cloud	  compute	  capacity	  allows	  
a	  genera$ve	  open	  approach	  to	  problem	  solving	  
	  
	  Uncoupling	  the	  linkage	  between	  those	  that	  generate	  data	  and	  	  	  	  
	  	  	  	  	  those	  that	  analyze	  data	  
	  
	  Nascent	  Movement	  for	  pa$ents	  to	  generate	  and	  share	  	  data	  
	  
Open	  Social	  Media	  allows	  ci$zens	  and	  experts	  to	  use	  	  gaming	  to	  
solve	  problems	  
	  
	  



STATE	  OF	  THE	  TECHNOLOGY	  	   	   	   	   	   	  STATE	  OF	  THE	  INSTITUTIONS	  
	  

	   	  	  
	   	   	   	   	   	   	  DISCONTINUITY 	  	  





We	  focus	  on	  a	  world	  where	  biomedical	  research	  is	  about	  
to	  fundamentally	  change.	  We	  think	  it	  will	  be	  o[en	  
conducted	  in	  an	  open,	  collabora1ve	  way	  where	  teams	  of	  
teams	  far	  beyond	  the	  current	  guilds	  of	  experts	  will	  
contribute	  to	  making	  be\er,	  faster,	  relevant	  discoveries	  









Text summary of the completed project 
Assembled after the fact 

Every code change versioned  
Every issue tracked 
Every project the starting point for new work 
All evolving and accessible in real time 
Social Coding 

github	  



CRC Subtyping Consortium!

DREAM Challenges!
Progenitor Cell Biology Consortium!

TCGA Pan-Cancer Consortium!

CommonMind Consortium!

PsychENCODE!

Accelerating Medicines Partnership!

Synodos / NF2!

Influenza Vaccinations!

Dengue Fever!
Psychosis Spectrum Disorder!

Type II Diabetes!

Next Gen Scientific Publishing!

Mozilla Science Labs!

sage bionetworks!







Incen$vizing	  Con$nuous	  Par$cipa$on	  

•   Monthly	  leaderboard	  winners	  
–   Winner	  is	  highlighted	  within	  the	  Challenge	  

community	  
–   Winner	  posts	  a	  blog	  on	  winning	  	  
	  model	  to	  Synapse	  

•   Communi$es	  that	  link	  to	  the	  
Leaderboard	  
–   Stackoverflow:	  Q&A	  site	  with	  
	  	  1,000,000	  users	  
–   Science	  Transla$onal	  Medicine	  

community	  



	  
•   Data	  set	  is	  ready:	  fully	  harmonized	  clinical	  data	  set	  of	  	  >9,000	  
ALS	  patients	  

•   Challenge	  objective:	  algorithms	  that	  can	  assist	  with	  stratification	  
of	  ALS	  patient	  populations	  to	  help	  improve	  individual	  	  patient-‐
level	  prognosis	  and	  to	  improve	  the	  success	  rate	  of	  clinical	  trials	  

	  	  





glance to the future



The community that will lead in this new world 
will invest in places that can train those 
capable of solving dynamic complex 
multidimensional problems. 

	  



ways to allow individuals
Interested in health and disease 

and other issues
to contribute their data and insights




 allow those wanting to build out ways 
to more easily collect 

 information and insights
using Federated Approaches

(Open Source Sharing Code and Insights)




self awareness


incentives and motivation


generosity


empathy



How	  big	  is	  the	  gap	  between	  	  
clinical	  knowledge	  and	  clinical	  care?	  

	  
Consequences	  to	  society	  from	  the	  use	  of	  

emerging	  solu$ons	  	  
using	  pervasive	  compu$ng	  devices	  



Navigating between clinical decisions and knowledge- Oncology!
Pancreatic Cancer!

!
!
!
!



Navigating between clinical decisions and knowledge- Oncology!
Pancreatic Cancer!

!
!
!
!



Navigating between clinical decisions and knowledge- Schizophrenia!
!
!
!
!



Current status of Precision Medicine Initiative!
 and omics driving decisions!
!
!
!
!



(Eric Schadt) 



•   alchemist	  



Phenotypic	  
Data	  

Asymmetry of Data:  
The public can help with this 

Genotypic	  
Data	  



Current Clinical Understanding as driven by Clinical Trials!
!
!
Carried out using clinician’s time with data owned by Institutions!
!
Usually collected using crude categories!
!
Pen and paper subjective surveys!
!
Siloed by Consents restricting sharing data!
!
!
!



Navigating between states of wellness  

Rui Chang et al. PLoS Computational Biology 

Normal State 

Disease State 

We need to fundamentally change the current approaches 
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How smart phones as pervasive computing devices help!
!
!
!
!
!





	  BRIDGE	  
	  
	  
	  
	  

Incorpora$ng	  open	  data,	  pa$ent	  wisdom	  and	  
public	  involvement	  into	  biomedical	  research	  

	  
	  
	  



Participant –Centered Research Studies  
          with Feedback Loops 

Anecdotes into Signals 

Partners Partners 



	  	  mHealth	  	  	  	  Research	  Kit	  



Tanner Kruger Bloem Kieburtz 

mPower 

Trister 

Dorsey 

Klein 



James	  Parkinson,	  1817	  

“Involuntary	  tremulous	  mo$on,	  with	  lessened	  
muscular	  power,	  in	  parts	  not	  in	  ac$on	  and	  even	  
when	  supported;	  with	  a	  propensity	  to	  bend	  the	  
trunk	  forward,	  and	  to	  pass	  from	  a	  walking	  to	  a	  
running	  pace:	  the	  senses	  and	  intellects	  being	  
uninjured.”	  

40	  









Parkinson mPower Study App 

App launched on 3/9  
Ray Dorsey, U Rochester 
 
Scientific Advisors 
•   Karl Kieburtz, U Rochester 
•   Caroline Tanner, UCSF 
•   Bas Bloem, Radboud U 
•   Max Little, Aston U 
Foundation Partners 
•   Michael J Fox Foundation 
•   ParkinsonNet 



Parkinson mPower Study App 



Parkinson mPower Study App 



Parkinson mPower Study App 



In 6 months since launch on March 9, 2015!

•  59,700 downloads from app store!

•  16,585 participants consented (28% of total 
downloaded)!

•  15,185 participants enrolled (92% of all consented)!

•  17% of participants who completed enrollment survey 
indicate a diagnosis of Parkinson disease (1501/8715)!

•  Share the data!







Get Started

Tests for Bradykinesia
Next, use 2 fingers on the same hand 
to alternately tap the buttons for 20 

seconds. Time your taps to be as 
consistent as possible.











Role of empowering participants- Interventions

!
!
!
!







James	  Parkinson,	  1817	  

“Involuntary	  tremulous	  mo$on,	  with	  lessened	  
muscular	  power,	  in	  parts	  not	  in	  ac$on	  and	  even	  
when	  supported;	  with	  a	  propensity	  to	  bend	  the	  
trunk	  forward,	  and	  to	  pass	  from	  a	  walking	  to	  a	  
running	  pace:	  the	  senses	  and	  intellects	  being	  
uninjured.”	  

Diseases 
as 
syndromes

59	  



PD	  Clinical	  Features,	  2008	  

Motor	  Symptoms	   Non	  Motor	  Symptoms	  

Tremor,	  bradykinesia,	  rigidity,	  postural	  
instability	  

Cogni$ve	  impairment,	  bradyphrenia,	  $p-‐of-‐
the-‐tongue	  (word	  finding)	  phenomenon	  

Hypomimia,	  dysarthria,	  dysphagia,	  
sialorrhoea	  

Depression,	  apathy,	  anhedonia,	  fa$gue,	  
other	  behavioural	  and	  psychiatric	  problems	  

Decreased	  arm	  swing,	  shuffling	  gait,	  
fes$na$on	  difficulty	  arising	  from	  chair,	  
turning	  in	  bed	  

Sensory	  symptoms:	  anosmia,	  ageusia,	  pain	  
(shoulder,	  back),	  paresthesias	  

Micrographia,	  cumng	  food,	  feeding,	  
hygiene,	  slow	  ac$vi$es	  of	  daily	  living	  

Dysautonomia	  (orthosta$c	  hypotension,	  
cons$pa$on,	  urinary	  and	  sexual	  
dysfunc$on,	  abnormal	  swea$ng,	  
seborrhoea),	  weight	  loss	  

Glabellar	  reflex,	  blepharospasm,	  dystonia,	  
striatal	  deformity,	  scoliosis,	  camptocormia	  

Sleep	  disorders	  (REM	  behaviour	  disorder,	  
vivid	  dreams,	  day$me	  drowsiness,	  sleep	  
fragmenta$on,	  restless	  legs	  syndrome)	  

Diseases 
as clusters 
of 
symptoms

60	  





mPower scorecard enabled dialogue with 
physician!





Precision Medicine has up till now!
primarily focused on defining subgroups!
!
!
It has not focused on realities of fluctuations!
!
!
Hypothesis: Better tracking of patients at !
baseline and understanding the fluctuations!
 in daily changes will allow more accurate!
 measures of interventions!
Especially for changes in their quality of life!



Opportunities for Pervasive Computing!
  to impact Clinical Trials:!
!
!
!
A.  Pre-Enrollment baselines for patients !

before they enter trials!
!
B. New secondary end-points and ways to !

distinguish from existing therapies!
!
C. Post- Approval Surveillance!








      imagine a role for  “actionable phenotypes”
     potentially enriched by linking to genotypes

found in common in some individuals across diseases

      indications for therapies and interventions 
       not bounded by a disease designations
   approvals from FDA for improving quality of life

         currently designing how we might assess 
           all > 200 primary movement disorders
	  	  	  	  	  	  	  	  	  
               (talk to Annett Bakker about the long tail in rare diseases!





OPEN BIOMEDICAL RESEARCH PLATFORM!









Digital information should trump classic “tragedy of commons”


(issues of scare resources)


and yet


  Will the new digital commons be crushed by 
the new tragedy of digital commons


Sequestering data that could flow


 locked up by first mover “quasi-monopoly” information empires




Google, Facebook  etc….

	  
!
!
!
!





compare and contrast


Generative open system of a health information commons
Acting as a “Biomedical Knowledge expert” 


vs 


one run as a quasi-monopoly


When will cost/benefit to society occur?




so then what is needed


What sort of movement? 



In 09’ as beautifully stated by a doctor:


“a postcapitalist society would have to be 
a knowledge society”


“a new citizen culture must be disseminated among the public

A citizen science developed”

“





Alexander	  
	  
Bogdanov	  
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know	  thyself,	  know	  your	  home	  in	  the	  digital	  age	  


