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Disclaimer

 
The views and opinions expressed in this presentation are those of
the individual presenter and should not be attributed
to or considered binding on all pharmacometricians.
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Big Data: What’s New?

 
ISI Review, , 69, 21-26. W. S. Cleveland, 2001.

http://www.stat.purdue.edu/~wsc/papers/datascience.pdf
J.W. Tukey. Exploratory Data Analysis: Past, Present, and Future. Tech Report No. 302. Princeton University, 1993.

 
 

 
“Exploratory data analysis” is an attitude, a state of flexibility, a

willingness to look for those things that we believe are not there,
as well as those we believe to be there.

 
                       - John Tukey
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Perspective: 600 Execs, 20 Industries (MIT, 2011)

http://www.nyi.net/blog/2012/07/big-data-and-decision-making/
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Should Pharmacometrics Follow the Trend?

http://www.cioinsight.com/it-strategy/big-data/slideshows/big-data-helping-enterprise-decision-making.html

2013
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Why Not?

http://www.cioinsight.com/it-strategy/big-data/slideshows/big-data-helping-enterprise-decision-making.html

2013
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NIH

http://www.nih.gov/news/health/oct2014/od-09.htm
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Buzzwords, Hype, & Jargon

https://communities.bmc.com/servlet/JiveServlet/showImage/38-6345-57578/dilbert+big+data.png
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“In general, hype masks reality and increases the noise-to-signal
ratio. The longer the hype goes on, the more many of us will get

turned off by it, and the harder it will be to see what’s good
underneath it all, if anything.”

 
- R. Schutt & C. O’Neil. Doing Data Science. O’Reilly Cambridge, 2013.
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Do We Really Know What Lies Ahead?

http://timoelliott.com/blog/2013/06/the-ethics-of-big-data-vendors-should-take-a-stand.html
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Do We Really Know What Lies Ahead?

http://timoelliott.com/blog/2013/06/the-ethics-of-big-data-vendors-should-take-a-stand.html
 

New Insights & Better Decisions
 
Data Quality
 
Contracts, IP
 
New Skills Development
 
Accuracy of Conclusions
 
Infrastructure Investment
 
Opportunity Cost
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http://nerdnumbers.com/2014/07/15/the-issue-isnt-big-data-its-clean-data/
 

 Data Cleaning

“The issue isn’t Big Data, it’s Clean Data…Now, the issue is
how to make sure the data is in a usable state to glean
information from it. It’s a much harder problem, and one I
hope gets as much buzz and press as Big Data.”

- Andres Alvarez
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http://nerdnumbers.com/2014/07/15/the-issue-isnt-big-data-its-clean-data/
 

 Data Cleaning

“The issue isn’t Big Data, it’s Clean Data…Now, the issue is
how to make sure the data is in a usable state to glean
information from it. It’s a much harder problem, and one I
hope gets as much buzz and press as Big Data.”

- Andres Alvarez

e.g. Electronic Medical Records
• Imputing gaps in data
• De-identifying data
• Resolving discrepancies / duplications
• Aligning terminology
• Converting to useful formats

 
 
Are we even competently managing small data?
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Pooled Data for MBMA in Alzheimer’s Disease

Sub-populations

Normal (N=200)

MCI (N=400)

Mild AD (N=200)

http://www.adni-info.org/

http://www.c-path.org/CAMD.cfm

Literature Meta-Data
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Data Cleaned – What Next?

http://whatsthebigdataidea.com/2015/02/27/big-data-friday-funny/
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Data Cleaned – What Next?

http://whatsthebigdataidea.com/2015/02/27/big-data-friday-funny/
 

“Long before worrying about how to convince others, you
first have to understand what’s happening yourself.”

 
- Andrew Gelman
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Skills: Converting Big Data to Big Knowledge

http://drewconway.com/zia/2013/3/26/the-data-science-venn-diagram
 



‹#› ‹#›

Big Data for Hiring Decisions

How Big Data Is Playing Recruiter for Specialized Workers. NY Times April 27, 2013
http://www.nytimes.com/2013/04/28/technology/how-big-data-is-playing-recruiter-for-specialized-workers.html

http://www.nytimes.com/2015/06/26/upshot/can-an-algorithm-hire-better-than-a-human.html
 
 

What if algorithm predicts that males will be better employees?
 
“Models that ignore causation can add to historical problems
instead of addressing them.”

               - R. Schutt & C. O’Neil.
Doing Data Science.

O’Reilly Cambridge, 2013.
 
 

“Let’s put everything in and let the
data speak for itself.”                  
                                 - Dr. V. Ming
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Assumptions & Biases in Big Data

http://photos.nj.com/star-ledger/2012/11/hurricane_sandy_before_and_aft_7.html
The Hidden Biases in Big Data. Kate Crawford. Harvard Business Review

https://hbr.org/2013/04/the-hidden-biases-in-big-data/
 
 

> 20 million tweets between October 27 and November 1
study combined Sandy-related Twitter and Foursquare data

Results:
grocery shopping peaked the night before the storm
nightlife picked up the day after (most tweets about Sandy
came from Manhattan, very few messages originated from
Jersey shore)

BigData != AllData  
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Google Flu Trends Tracker

 
Harford. Big Data: Are We Making a Big Mistake?  http://www.ft.com/cms/s/2/21a6e7d8-b479-11e3-a09a-00144feabdc0.html

D. Butler. Nature. http://www.nature.com/news/when-google-got-flu-wrong-1.12413
 
 

Big data can be… “complete
bollocks. Absolute nonsense…
There are a lot of small data
problems that occur in big data…
They don’t disappear because
you’ve got lots of the stuff. They
get worse.”

David Spiegelhalter
Winton Professor of the Public

Understanding of Risk,
Cambridge University

 



‹#› ‹#›

Accurate Inference about Covariate Effects?

Making accurate inferences about predictors themselves is
challenging:

➢ Studies not prospectively designed, randomized, stratified, powered
➢ Correlation between predictors
➢ Particularly problematic with stepwise and similar approaches
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Inferences about Covariates

Correlation/Collinearity
 
When the goal is to make
inferences about the covariates
themselves…
 
Covariate effects to be included
in model should be independent,
e.g. they carry unique
information.
 

 
See: Bonate, P. L.. The effect of collinearity on parameter estimates in nonlinear
mixed effect models (article). Pharmaceutical Research. 1999 Volume 16 Number 5
Pages 709-717.
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Opportunities to Link Big Data and Pharmacometrics

http://www.slideshare.net/HellmuthBroda/big-data-trends-and-its-impact-on-industry

Trial design
Probability of
Success
 
Test & Inform
Systems Models
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How?

http://bigdataisafad.com/the-slightest-idea-about-big-data-funny/
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Learning from other Disciplines
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Genomics Meets Pharmacometrics



slide courtesy of Shasha Jumbe BMGF



• Collected data from 1.67 MM individual children
 

• >10 MM by the end of the year
 

- Shasha Jumbe BMGF

slide courtesy of Shasha Jumbe BMGF
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Probability of Success: Changing Targets

vs. placebo
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Probability of Success: Changing Targets

vs. active control
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Probability of Success: Changing Targets

• vs. future competitor
 

• balanced by safety and cost
 

• in real world treatment
population

  (informed by Big Data)
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Probability of Success in Real World Trial
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Enabling Technology: Big Computation (EC2)

ACOP4 April 2013 Open Forum on Cloud Computing
http://www.cloudict.com/1/Cloud_Computing.html
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Typical Process for M&S Based Decision Support
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User-Specific Elastic
Cloud Computing (EC2)

Cluster

M&S
Scientist

!

Development Team /
Decision Makers
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Explore Results & Alternative Scenarios: Real-Time
Simulation

Refine Models
& Simulations

y
e
s

n
o

M&S Based
Decision

User 3 EC2 Cluster

User 1 EC2 Cluster

User 2 EC2 Cluster

+

Big Data & EC2 Enabled M&S for Decision Support
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Big
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+

Big
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Big Data & Pharmacometrics

Some Opportunities
- Inform and test systems models
- Develop well informed questions
- Provide real-world patient characteristics for trial simulation
- Assess probability of success in real world
 
Cautions
- Continue to seek understanding / causation
- Recognize the biases and limitations
- Balance effort / investment with existing needs
- Don't discount the value of well designed prospective studies
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What’s Next?

https://s-media-cache-ak0.pinimg.com/236x/b3/4f/c9/b34fc9fbcd5797c7210ff1d86796d9bd.jpg
 


