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Public-Private Research Partnership established to inform the
appropriate use of observational healthcare databases for
studying the effects of medical products:

— Conducting methodological research to empirically
evaluate the performance of alternative methods on their
ability to identify true associations

— Developing tools and capabilities for transforming,
characterizing, and analyzing disparate data sources across
the health care delivery spectrum

— Establishing a shared resource so that the broader
research community can collaboratively advance the
science
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OMOP Extended Consortium

UNITED STATES
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178 million persons with patient-level data
5.4 billion drug exposures, 5.8 billion procedures, 2.3 billion clinical observations
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4 OMOP Extended Consortium N hd Open-SOUI‘CG
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OMOP Research Core .
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* 10 data sources

* Claims and EHRs

o 170M+ lives

« Simulated data (OSIM)

OMOP Methods Library

Logistic
regression

* 14 methods implemented as
standardized procedures

* Full transparency with open-
source code and documentation

+ Epidemiology, statistical and
machine learning designs
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Accommodating Disparate Observational Data Sources

Common Data Model Standardized Terminologies
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OBSERVATIONAL Patient profiles in observational data
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OUTCOMES when studying the effects of medical products
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Recurrent events
Multiple periods of

* Exposure spanning
observation period

* Concomitant

licati i
e Patients without

PP NN S NP

* Patients without
target drug

fal\ViaVaYdl Nl Jda¥alda)

* Most patients in
the database have
neither the target
drug nor the target
outcome




OBSERVATIONAL Data used for new user cohort design to estimate

MEDICAL

PARTNERSHIP average treatment effect

New user design

. Focus on comparing rates of
events among patients exposed
to target drug, relative to rates of
events among patients in some
referent comparator group

. Relative risk can be adjusted for
baseline covariates through
various strategies, including

|
D ¢ + + + + q propensity score

Patient excluded because insufficient washout from index exposur
E q—#—*“

F ° I o

. Define cohorts based on index exposure (first use after washout
period) [ Targetdrug
. Observations prior to index may be used as covariates * Target condition
. Observations on or after index, except for incident outcome, are not + Other conditions
considered in analysis B Other drugs
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Exploring isoniazid and acute liver injury

CMA]J

tuberculosis in the general population

— ABSTRACT

Adverse events associated with treatment of latent

Benjamin M. Smith MD, Kevin Schwartzman MD MPH, Gillian Bartlett PhD, Dick Menzies MD MSc

Background: Guidelines recommend treatment
of latent tuberculosis in patients at increased
risk for active tuberculosis. Studies investigat-
ing the association of therapy with serious
adverse events have not included the entire
treated population nor accounted for comor-
bidities or occurrence of similar events in the
untreated general population. Our objective
was to estimate the risk of adverse events
requiring hospital admission that were associ-
ated with therapy for latent tuberculosis infec-
tion in the general population.

Methods: Using administrative health data
from the province of Quebec, we created a
historical cohort of all residents dispensed
therapy for latent tuberculosis between 1998
and 2003. Each patient was matched on age,
sex and postal region with two untreated resi-
dents. The observation period was 18 months
(from 6 months before to 12 months after ini-
tiation of therapy). The primary outcome was
hospital admission for therapy-associated
adverse events.

Results: During the period of observation,
therapy for latent tuberculosis was dispensed
to 9145 residents, of whom 95% started isoni-

azid and 5% started rifampin. Pretreatment
comorbid illness was significantly more com-
mon among patients receiving such therapy
compared with the matched untreated
cohort. Of all patients dispensed therapy, 45
(0.5%) were admitted to hospital for a hepatic
event compared with 15 (0.1%) of the
untreated patients. For people over age 65
years, the odds of hospital admission for a
hepatic event among patients treated for
latent tuberculosis infection was significantly
greater than among matched untreated peo-
ple aftemeedJGt e 1o Commnhidities (odds
ratid IOR] 6.4, 95% Cl 2.2-18.3). J&ciuding
patients vitmmamashics! seerlliere were two
excess admissions to hospital for hepatic
events per 100 patients initiating therapy
compared with the rate among untreated
people over 65 years (95% Cl 0.1-3.87).

Interpretation: The risk of adverse events
requiring hospital admission increased signifi-
cantly among patients over 65 years receiving
treatment for latent tuberculosis infection.
The decision to treat latent tuberculosis infec-
tion in elderly patients should be made after
careful consideration of risks and benefits.

RESEARCH
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* Data source: MarketScan Medicare Beneficiaries (MDCR)
e Study design: Cohort
* Exposure: all patients dispensed new use of isoniazid, 180d washout

* Unexposed cohort: Patient with indicated diagnosis (e.g. pulmonary
tuberculosis) but no exposure to isoniazid; negative control drug referents

* Time-at-risk: Length of exposure + 30 days, censored at incident events

* Covariates: age, sex, index year, Charlson score, number of prior visits, all
prior medications, all comorbidities, all priority procedures

* “Odds ratio” estimated through propen5|ty score stratification (20 strata)

......... Color by
OMOP Acute Liver Failure 1 METHOD_ABBR

mcm
[ cohort

Smith 2011 cohort L 2

Average treatment effect

MDCR_CDM
_MEDDRA cM *

SOURCE_ABBR, METHOD ABBR
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OMOP Methods Library

Further exploration of average New direction:

treatment effects Patient-centered predictions

* Increased methods « Estimate probability of future
development outcome, based on past clinical

» Expansion of test cases observations

« Evaluate predictive accuracy » Evaluate predictive accuracy

OMOP Symposium: 28 June 2012
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Sign in

-
l“l’ HERITAGE PROWDHER NETWORK SignUp Inthe News Judging Panel  Visit HPN

EALTH PRIZE

Infermatien Data Forum Leaderboard

- * * " - - - * - - 376 discussions
in this competition's forum
WMale Pregnancy?
8 hours age
Prediction intervals for your forecasts -
suggested approach
yesterday

Hospitals enlist vendors for data analytics

Improve Healthcare, .
Win $3,000,000.

. Dpera Solutions (171)
. EXL Analytics (293)
. Market Makers (214)
. jack3(218)
. Dolphin (239)
. Edward & Willem (259)
. Areté Associates (70)
. Petterson & Caetano @ MNICTA
(77)

9. SO_John_lily (113)
10. Chris R (165}

COMPETITION GOAL

Identify patients who will be admitted to a hospital within the
next year, using historical claims data.

Evaluation Rules Dos and Don'ts FAQ Timeline

[ RN = RS (T S U gy

Get the data! »

Make a submission »

1,032 TEAMS WITH
More than 71 million individuals in the United States are admitted to hospitals each year, according to
the latest survey from the American Hospital Association. Studies have concluded that in 2006 well 1 i A
over $30 billion was spent on unnecessary hospital admissions. Is there a better way? Can we
identify earlier those most at risk and ensure they get the treatment they need? The Heritage
Provider Network (HPN) believes that the answer is "yes".

To achieve its goal of developing a breakthrough algorithm that uses available patient data to predict =
and prevent unnecessary hospitalizations, HPN is sponsoring the Heritage Health Prize Competition =1 i O

http://www.heritagehealthprize.com/ ENTRIES
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Patient-centered predictive models are already in
clinical practice

Validation of Clinical Classification Schemes

for Predicting Stroke
Results From the National Registry of Atrial Fibrillation

Brian F. Gage, MD, M3
Amy ). Waterman, Phl)
William Shannon, Phi)
Michael Boechler, Phl)
Michael W. Rich, MDD}
Martha J. Radford, MDD

Context Patients who have atral fibrillaticn (AF) have an increased risk of stroke,
but their absolute rate of stroke depends on age and comorbld conditions.

Objective To assess the predictive value of classification schemes that estimate stroke
sk In pattents with AF.

Deslgn, Setting, and Patlents Two existing classification schemes were com-
bined into a new stroke-nsk scheme, the CHADS; index, and all 3 classification schemes
were validated. The CHADS; was formed by assigning 1 point each for the presence
of congestive hieart fallure, hypertension, age 75 years or older, and diabetes mellitus
HE ATRIAL FIBRILLATION (AF)  and by assigning 2 points for history of stroke or transient ischemic attack. Data from
population is heterogeneous in - [PEETTEVIEW organizations representing 7 states were used to assemble a Mational Reg-
terms of ischemic stroke risk.  I5try of AF{NRAF) consisting of 1733 Medicare beneficlaries aged €5 to 95 years who
had nonrheumatic AF and were not prescribed warfarin at hospital discharge.

Subpopulations have annual

stroke rates that range from less than  Maln Outcome Measure Hospitalization for ischemic stroke, determined by Medi-

CHADS?2 for patients with

2% to more than 10%."° Because the
relative risk reductions from warfarin
sodium (62%) and aspirin {2 2%
therapy are consistent across these sub-
populations, *** the absolute benefit of
antithrombotic lhﬂap}; depends on the
underlying risk of stroke. Although
there has been agreement that warfa-
rin lhtrap}' is favored when the risk of
stroke is high and that aspirin is fa-
vored when the risk of stroke is low 5
there has been little agreement about
how to pn:dicl the risk of stroke '3
Thus, an accurate, objective scheme to
estimate the risk of stroke in the AF
pnpl.ﬂalmn would allow physicians and

care claims data.

Results During 2121 patient-years of follow-up, 94 patlents were readmitte
hospital for ischemic stroke (stroke rate, 4.4 per 100 patient-years). As indicat
¢ statistic greater than 0.5, the 2 existing dlassification schemes predicted stro
ter than chance: c of 0.68 (95% confidence interval [C1], 0.65-0.71) for the !
developed by the Airlal Abrillaion Investigators (AFI) and ¢ of 0.74 (95% C
0.76) for the Stroke Prevention in Afrial Fibrillation (SPAF) 11l scheme. How ew
a ¢ stafistic of 0.82 (95% Cl, 0.80-0.84), the CHADS; Index was the most a
predictor of stroke. The stroke rate per 100 patient-years without anfithrombotic
Increased by a factor of 1.5 (95 % CI, 1.3-1.7)for each 1-point Increase in the
score: 1.9 (95% Cl, 1.2-3.0) for a score of O; 2.8 (5% CI, 2.0-3.8) for 1; 44
Cl, 3.1-5.1) for 2; 59 (95% CI, 4.6-7.3) for 3; 85 (95% Cl, 6.3-11.1) for
{95% Cl, 8.2-17 5) for 5; and 18.2 (95% CI, 10.5-27_4) for 6.

Concluslon The 2 existing classification schemes and espedally a new str
Index, CHADS,, can quantify risk of stroke for patients who have AF and ma
selection of antithrombotic therapy.

JAMA, 2001:285:2864- 2870 www|

JAMA, 2001, 285: 2864-2870

atrial fibrillation:

+1 Congestive heart failure
+1 Hypertension
+1 Age>=75

+1 Diabetes mellitus
+2 History of transient

ischemic attack

16



OBSERVATIONAL

OUTCOMES Applying CHADS2 to a patient

PARTNERSHIP

20004940664 Color by
: : : . COMNCEPT_MAME

[ Atrial fibrillation
[[]Congestive heart failure
[ Essential hypertension

| CONDITION_OCCURRENCE

Vearde
vV

vvy

A A 4
v

TABLE_NAME

O|IR|O(R|O|O|F
O|lr|[O|lRr|[R|R|K
O|lr|[kr|Rr|[LR|~,|O
R RIO|IOIRL|[O]|O
R O|O(Rr|O|O|O
O|0O|O(O|R|O|F

17



OBSERVATIONAL
MEDICAL
OUTCOMES
PARTNERSHIP

Evaluating the predictive accuracy of CHADS2

____________________________________________________________________________|
Table 2. Risk of S5troke in Mational Registry of Atral Fibrillation (MRAF) Participants, Stratified

by CHADS; Score*

MRAF Crude MAAF Adjusted
CHADS, Mo. of Patients Mo. of Strokes Stroke Hate per Stroke Hata,
Score {n=1733) in = 84) 100 Patient-Years (855 GO
4] 120 p 12 1.9 [1.2-3.00
i 463 7 25 2.5 (2.0-338)
2 524 21 36 403154)
3 337 25 G.d 594673
4 220 19 a0 8.5 B.3-11.1)
] 65 B 7.7 125 B.2-17.5)
2] o 2

- LR

IE 2205 TH JAMA, 2001; 285: 2864-2870

AUC =0.82 (0.80—0.84)

Validation of the CHADS, clinical prediction rule to predict ischaemic

stroke

A systematic review and meta-analysis

Claire Keogh; Emma Wallace; Ciara Dillon; Borislav D. Dimitrov; Tom Fahey

Royal College of Surgeons, Dublin, Ireland

Summary

The CHADS; predicts annual risk of ischaemic stroke in non-valvular at-
rial fibrillation. This systematic review and meta-analysis aims to deter-
mine the predictive value of CHADS,. The literature was systematically
searched from 2001 to October 2010. Data was pooled and analysed
using discrimination and calibration statistical measures, using a ran-
dom effects model. Eight data sets (n=2815) were included. The diag-
nostic accuracy suggested a cut-point of 21 has higher sensitivity
(92%) than specificity (12%) and a cut-point of =4 has higher specifi-
city (96%) than sensitivity (33%). Lower summary estimates were ob-
served for cut-points >2 (sensitivity 79%, specificity 42%) and >3 (spe-
cificity 77%, sensitivity 50%). There was insufficient data to analyse
cut-points 25 or 26. Moderate pooled ¢ statistic values were identified
for the classic (0.63, 95% Cl 0.52-0.75) and revised {0.60, 95% Cl
0.43-0.72) view of stratification of the CHADS,. Calibration analysis in-

Thromb Haemost 2011; 106: 528-538

dicated no significant difference between the predicted and observed
strokes across the three risk strata for the classic or revised view. All re-
sults were associated with high heterogeneity, and conclusions should
be made cautiously. In conclusion, the pooled c statistic and calibration
analysis suggests minimal clinical utility of both the classic and revised
view of the CHADS; in predicting ischaemic stroke across all risk strata.
Due to high heterogeneity across studies and low event rates across all
risk strata, the results should be interpreted cautiously. Further vali-
dation of CHADS, should perhaps be undertaken, given the methodo-
logical differences between many of the available validation studies
and the original CHADS; derivation study.

, AUC =0.63 (0.52 — 0.75)

18
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 What about other measures of CHADS?2 predictors?
— Disease severity and progression
— Medication adherence
— Health service utilization

* What about other known risk factors?
— Hypercholesterolemia
— Atherosclerosis
— Anticoagulant exposure
— Tobacco use
— Alcohol use
— Obesity
— Family history of stroke

e What about other unknown risk factors?

19
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Modern predictive modeling techniques,

such as Bayesian logistic regression, can

handle millions of covariates. The challenge

is creating covariates that might be

meaningful for the outcome of interest
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Average treatment effects:

Hundreds of drug-outcome pairs

Unsatisfactory ground truth:

— how confident are we that drug
is associated with outcome?

— What is ‘true’ effect size?
Questionable generalizability:
who does the average treatment
effect apply to?

Final answer often insufficient:

— Need to drilldown to explore
treatment heterogeneity

— Truth about ‘causality’ is largely
unobtainable

Why patient-centered analytics holds promise

Patient-centered predictions:
Millions of patients

Explicit ground truth

Each patient did or did not have

the outcome within the defined
time interval

Direct applicability: model
computes probability for each
individual

Final model can address broader
questions:

Which patients are most at risk?

What factors are most predictive
of outcome?

How much would change in
health behaviors impact risk?

What is the average treatment

effect?
21
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* Not all patients are created equally...

— Average treatment effects are commonly estimated from

observational databases, but the validity and utility of these estimates
remains undetermined

— Patient-centered predictive modeling offers a complementary
perspective for evaluating treatments and understanding disease
e ...but all patients can equally benefit from the potential of
predictive modeling in observational data

— Clinical judgment may be useful, but selecting of a handful of
predictors is unlikely to maximize the use of the data

— High-dimensional analytics can enable exploration of high-dimensional
data, but further research and evaluation is needed

— Empirical question still to be answered: Which outcomes can be
reliably predicted using which models from which data?

22



A Public Private Partnership of
THE FOUNDATION

Observational Medical Ou FOR THE NATIONAL

INSTITUTES OF HEALTH

Third Annual Symposium

June 28, 2012 | Bethesda North Marriott Hotel and Conference Center | Bethesda, Maryland

ABOUT THE SYMPOSIUM
OMOP is a public-private partnership informing on the appropriate use of observational data
for studying the real-world effects of medical products. A multi-year methodological research
initiative, OMOP has developed a network of administrative claims and electronic health
records databases and established a community of methodologists to test the feasibility and
utility of large-scale observational analyses. OMOP holds an annual symposium to publicly
share insights from the partnership's ongoing research with all stakeholders.

DATE & TIME: Thursday, June 28, 2012 | 8:00 a.m. - 5:00 p.m. Eastern Time

LOCATION: Bethesda North Marriott & Conference Center | 5701 Marinelli Road
North Bethesda, MD 20852, USA

REGISTER TODAY!
http://omop.fnih.org
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