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OBSERVATIONAL Diversity in data and analyses throughout
OUTCOMES

PARTNERSHIP development

* Product labels
* Observational studies

« Clinical trials * Medical Literature
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OBSERVATIONAL
MEDICAL

OUTCOMES Post-approval opportunities for statisticians

PARTNERSHIP

e |dentify and evaluate emerging safety concerns of medical
products using observational healthcare databases
(active surveillance)

e Explore patient subgroups that have differentiated response
(personalized medicine)

e Study long-term outcomes of alternative treatments in real-
world populations (comparative effectiveness)

* Integrate disparate data sources to provide composite
evaluation that weighs the evidence of the all potential effects
of a medicine (benefit-risk analysis)
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OBSERVATIONAL
MEDICAL

ourcoves — Qutstanding questions for active surveillance

PARTNERSHIP

Governance

What are the keys to a
successful public-private
partnership?

What are viable data access models:
- centralized?

Which types of data? administrative - distributed?

claims, electronic health records

Which sources? healthcare providers,
insurers, data aggregators

Performance Architecture

What is the appropriate

What are appropriate analyses infrastructure:
for: : : Feasibility - hardware?
- hypothesis generating? - software?
o - i ing? i
How to maintain hypothesis strengthening processes?

- policies? What are best
practices for
protecting

data?

collaborations and
engage research

community? Methods Technology
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OBSERVATIONAL
MEDICAL

OUTCOMES Observational Medical Outcomes Partnership

PARTNERSHIP

A public-private partnership to serve the public health by
testing whether multi-source observational data can
Improve our ability to assess drug safety and benefits.

e Assess the appropriate technology and data infrastructure
required for systematic monitoring of observational data

e Develop and test the feasibility and performance of the
analysis methods

e Evaluate required governance structures

OMOP: http://omop.fnih.org
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OBSERVATIONAL
MEDICAL

ourcoves  Breadth and diversity of OMOP research community

PARTNERSHIP

OMOP’s research community requires active participation from all key
stakeholders, including government, academia, industry, health care
organizations, and patient groups.

Governance

Governance e 10 Executive Board members, chaired by FDA and

managed by Foundation for NIH

e 21 Advisory Board members

e Led by 6 research investigators and PMO
Methods

e 17 methods collaborators

Data

e 6 distributed research partners

e 5 central databases included in the OMOP
Research Lab

Technology

bv Technology
e 2 data access models, 7 different systems

Over 100 collaborating partners architectures

Page 7



OBSERVATIONAL .
MEDICAL OMOP research experiment workflow
PARTNERSHIP

(_ OMOP Extended Consorium ) OMOP Methods Libra ry
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Method 2
Method 3

Drugs
* ACE Inhibitors
* Amphotericin B - ifi iti
Health Outcomes of Interest « Antibiotics Non-specified conditions
: ﬁn;glotgdima . * Antiepileptics -All outcomes in condition
plastic Anemia * Benzodiazepines terminology
* Acute Liver Injury / * Beta blockers \
* Bleeding ;
N * Bisphosphonates -‘Labeled events’ as reference
* G! Ulcer Hospitalization * Tricyclic antidepressants -Warning
* Hip Fracture * Typical antipsychotics _Precautions
) I-|\|/Iosp|ta!'za|t:o? . * Warfarin -Adverse Reactions
* Myocardial Infarction . .
« Mortality after M -Postmarketing Experience
* Renal Failure
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OMOP Data Community
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OBSERVATIONAL
MEDICAL

oucoves  Characterizing Drug-Outcome Associations

PARTNERSHIP

Screening Fishing expedition

Identification of non- e
. Prioritization e
Hypothesis specified conditions Monitoring of Health

strengthening Outcomes of Interest
Data dredging
Rapid cycle analysis . I
Signal substantiation

Signal detection Exploratory analysis

Data mining
Active surveillance ' o Risk estimation
Drug safety monitoring Signal amplification
Hypothesis generating
Confirmation
Evaluation
Full epi study

Signal validation

Hypothesis testing
Causal assessment

Fundamental task: Estimate the strength of the drug-
outcome relationship
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OBSERVATIONAL

MEDICAL .
OUTCOMES ?
OUTCOMES What do the data look like™
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Database contain millions of persons with years of (incomplete)

longitudinal data
Computational considerations require efficient use of data in analyses
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OBSERVATIONAL
MEDICAL
OUTCOMES
PARTNERSHIP

Disproportionality Analysis

OMOP’s Methods Landscape

MGPS
- - * Distinct Patients BCPNN
; AEJ = Yes AEJ=No « SRS X PRR X Stratified
Drug i = Yes | a=20 b=100 N Chi
Drug i = No_ | c=100 d=1080 * Modified SRS |
etc.
e Temporal Pattern Discovery (WHO)
Sequential Methods
AEj=Yes AEj=No
Drug i = Yes | a=20 * Maximized Sequential Probability Ratio Test (MaxSPRT)
Drug i =No Compare to baseline Poisson * Conditional Sequential Sampling Procedure (CSSP)
Exposure Based Methods
Exposed Case? * Observational screening
<' ' * HSIU
* Incident User Designs

Non-exposed ——» (Cgse?

* High-Dimensional Propensity Scoring
* Local control

OMOP Methods Library at: http://omop.fnih.org/MethodsLibrary
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OBSERVATIONAL

OUTCOMES OMOP’s Methods Landscape

PARTNERSHIP

Case Based Methods

Exposed? «—— Case ~—
A/

Exposed? <«—— Non-case

Other Methods

Future Methods

* Case control surveillance

* Multiset case control estimation
* Self-controlled case series
 Case crossover

* Hi-Dimensional logistic regression
e Statistical relational learning

e Multivariate self-controlled case series
* Case-time control

* Lasso propensity scoring

* Online algorithms

e OMOP Cup (60+ submissions)

OMOP Methods Library at: http://omop.fnih.org/MethodsLibrary
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M TIONAL Methodological considerations common

OUTCOMES

PARTNERSHIP across multiple approaches
e Exposure definition * Inclusion/exclusion
— Incident vs. prevalent criteria
exposure — Baseline history
— Source of data capture — Follow-up time
e Outcome definition e Covariate selection and
— Incident vs. prevalent events adjustment
— Diagnosis codes vs. HOI — Matching
e Defining temporal — Stratification
relationship — Multivariate modeling
— Time from exposure start e Qutput metric/statistic
— Time after exposure end — Estimation vs. testing
e Comparator selection — Relative vs. attributable risk

— Measure of uncertainty

Each method has input parameters that encode these choices
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OBSERVATIONAL

MEDICAL
OUTCOMES

PARTNERSHIP

OMOP Methods Library

OMOP Methods Library - Download Methods | Observational Medical Outcomes Partnership

(@) ’ ) (O) ( ﬁ ) (3D (_,'I (2% [ hitp://omop.fnin.org/MethodsLibrary

v - (@' Google Q_\'

FOUNDATION

FOR THE

National Institutes of Health

Search this site:

( Search

OMOP Admin

About Us
Research
Request for Applications

Newsletters and
Presentations

Information Privacy
Naws

Contact

My account

Search

Terms of Use
Privacy Policy

Log out

Observational Medical Outcomes Partnership

Home » Research » Review cf Observational Analysis Methods

OMOP Methods Library - Download Methods

OMOP is building a library of methods, daveloped for the OMOP Common Datz Model,
problems of Monitoring of Health Outcomes of Interest and Identification of Non-Speci
will be tested across the OMOP Data Community. These methods are available under t

If you would like to contribute to the methods, please contact UMUP by adding a new
Downloads Available
Guidelines

OMOP Methods development guidelines
Disproportionality Analysis Method - OMOP Research Team
Disproportionality Analysis Method specification 7Dec 2009

Disproportionality Analysis Method Source Code and Examples 2Feb 2010
Disproportionality Analysis Feasibility Test #1 17Jan 2010

s Disproportionality Analyeis Faasibility Test #2 17Jan 2010

Multi-Set Casc-Control Estimation - OMOP Rescarch Team

Multi-set case-control Method specification 7Dec 2009

Multi-set case-control Method Source Code and Examples zFeb 2010
Multi-set case-control Feasibility Test #1 17Jan 2010

Multi-set case-control Feasibility Test #2 17Jan 2010

Bayesian Logistic Regression - OMOP Research Team

Bavesmn |Ogl5tll: regression specification 2Feb 2010

Standardized procedures are
being developed to analyze
any drug and any condition

All programs being made
publicly available to promote
transparency and consistency
In research

Methods will be evaluated in
OMOP research against

specific test case drugs and
Health Outcomes of Interest
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v oM ‘Ground truth’ for Monitoring Health Outcomes of

OUTCOMES

PARTNERSHIP |nte rest

Test cases to be used for evaluating method performance for 'Monitoring of Health Outcomes of Interest'

Drug

Tricyclic Typical

ACE Inhibitors Bisphosphonates |antidepressants |antipsychotics

Outcome

Angioedema

Aplastic Anemia

Acute Liver Injury
Bleeding

Gl Ulcer Hospitalization
Hip Fracture
Hospitalization
Myocardial Infarction
Mortality after Ml

Amphotericin B |Antibiotics Antiepileptics Benzodiazepines |Beta blockers

Warfarin

Renal Failure
Legend Total
B- True positive' benefit 2
R- True positive' risk 9
N- ‘Negative control' 44

Awoid selection due to labeling
Not selected due to correlation with HOI
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OBSERVATIONAL
MEDICAL
OUTCOMES
PARTNERSHIP

Method
prediction:
Drug-
condition pair
met a
specific
threshold

Y

Measuring method performance

Drug-condition association status

Y — ‘true association’,
N — ‘negative control’

Y

N

True positives

False positives

False negatives

True negatives

Sensitivity
= Recall =
TP/ (TP+FN)

Specificity
= TN/ (FP+TN)

Positive
predictive value
= precision =
TP/ (TP+FP)
Negative
predictive value
=TN/ (FN+TN)
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OBSERVATIONAL
MEDICAL

OUTCOMES Accuracy measures from different perspectives

PARTNERSHIP

 Area under ROC curve (AUC) — what is the composite tradeoff
between sensitivity and specificity at all possible threshold
values?

 Mean average precision (MAP) — on average, what proportion
of predictions are true at different thresholds?

e p@k - among the top k (e.g. 100) scores, what percentage are
true?

 recall@FPR - if we can tolerate a particular false positive rate
(e.g. 5%), what fraction of the true positives will we identify?

* Average false positive rate — what is the average false positive
rate observed for each of the true positives?
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OBSERVATIONAL
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OUTCOMES

PARTNERSHIP
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Visualizing performance of alternative methods
across a network of databases
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OBSERVATIONAL
MEDICAL

OUTCOMES Summa ry

PARTNERSHIP

* Increased focus on post-approval analyses presents
significant opportunities for statisticians

e Post-approval analyses can meaningfully inform
health care policy, but appropriate use of data and
methods needs to be established

* Further research and application require statisticians
to play a more active role in the design, conduct, and
evaluation of analyses
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OBSERVATIONAL
MEDICAL

OUTCOMES Contact information

PARTNERSHIP

Patrick Ryan
Research Investigator
Patrick.b.ryan@gsk.com

Thomas Scarnecchia
Executive Director
tscarnecchia@fnih.org

Emily Welebob
Senior Program Manager, Research
ewelebob@fnih.org

OMOP website: http://omop.fnih.org
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