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Outline

• HTA needs for “big data”?

• Can “big data” play such a role?



HTA’s Role For Decision Making

• The most important component of an HTA 
project: the evidence synthesis is hindered by

– Low quality

– Poor study design & reporting

– Inconsistent results among studies

– Outcome measures that matter to decision 
makers: payers, patients, clinicians, hospitals and 
manufacturers



HTA 101: INTEGRATIVE METHODS

A. Systematic Literature Reviews

B. Meta-Analysis

C. Modeling

D. Assessing the Quality of a Body of Evidence

E. Consensus Development

F. BIG DATA?

https://www.nlm.nih.gov/nichsr/hta101/ta10109.html

https://www.nlm.nih.gov/nichsr/hta101/ta10106.html#Heading1
https://www.nlm.nih.gov/nichsr/hta101/ta10106.html#Heading2
https://www.nlm.nih.gov/nichsr/hta101/ta10106.html#Heading3
https://www.nlm.nih.gov/nichsr/hta101/ta10106.html#Heading5
https://www.nlm.nih.gov/nichsr/hta101/ta10106.html#Heading6
https://www.nlm.nih.gov/nichsr/hta101/ta10106.html#Heading7


Big Data

• Three Vs:

– Volume

– Velocity

– Variety

• For Health Data, we will consider two additional 
dimensions when thinking about big data:

– Variability

– Complexity



Big Data to Improve Healthcare is 
Enormous

• Understanding the origins of disease and 
better diagnosis 
– http://bcove.me/snyfwwmm

– Assimilating knowledge 

• 600,000 pieces of medical evidence

• 2 million pages medical journals

• 1.5 million patient records

http://bcove.me/snyfwwmm


Big Data to Improve Healthcare is 
Enormous

• Helping patients monitor their own condition

• Social networks and rise of patient power 
– Patient experience and opinions will be integrated

• https://www.patientslikeme.com/

https://www.patientslikeme.com/


Big Data to Improve Healthcare is 
Enormous

• Analyzing effectiveness and its heterogeneities

– Comparative effectiveness using real world 
evidence 

• Safety, cost, effectiveness on diverse populations

• Patient centric
– Patient are asking how treatments work for patients like them

– Providers are trying to understand how different treatment 
options may impact outcomes that matter to their patients 



Big Data in Health Care

1. EMR

Stages of Meaningful Use:

– 2011-2012 Stage 1 Data capture and sharing

– 2014 Stage 2 Advance clinical processes

– 2016 Stage 3 Improved outcomes

2. Claims

3. Patient registry 



Vision of PCORInet
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CDM data 
marts

Data Infrastructure In Shanghai?
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Solve Questions for Decision Making

• Use cases

– Safety reporting (e.g., FDA mini-sentinel)

– Subgroup analysis or local analysis or variation in 
practice

– Rare Disease

– Reporting bias (selective outcome reporting bias)

http://www.mini-sentinel.org/


Six clearest opportunities for big data
US Hospital Settings

– High cost patients

– Readmission

– Triage

– Decompensation (patient’s condition worsens)

– Adverse events

– Treatment optimization for disease affecting 
multiple organ systems



Challenges Ahead

• Risk of interpreting data 
– Big data can show the effects to be higher than hoped or 

equally it could be lower.
• Measurement errors/Inconsistent measurement
• Misclassification
• Confounding
• Selection bias

• New methods for analytics and standards
– Integration of cellphone data, social media data, 

commercial data, mental health, SES, and other 
environmental/building information
• Standards 
• Privacy and ethical concerns (Facebook mood manipulation 

experiment)



Conclusion

• Healthcare system is rapidly adopting electronic 
records in high volume, velocity, variety, complexity, 
and variability.

• Rapid progress in clinical analytics – analyzing large 
quantities of data and great new HTA insights for 
decision making with caution.

• Policy implications: regulatory oversight, address 
privacy concerns, and support research on analytics.

• In the near future, specifically for HTA
– Better evidence generation
– Better application to local settings
– Evaluation of existing policies


