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Harmony Outcomes Trial

Trial objective

To determine the effect of albiglutide, when added to standard blood
glucose lowering therapies, on major cardiovascular events in patients
with type 2 diabetes mellitus

B do more
| @ feel better
= 9,400 subjects live longer
= Event-driven trial Harmony
= 28 countries OQutcomes

® 644 sites
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Harmony Outcomes EHR Ancillary Study

Guiding principle

The EHR is a rich source of clinical data that are increasingly
used in pragmatic health research initiatives, but the assumption
that EHR data are fit for use in high-quality clinical research has
not been rigorously evaluated.
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Transforming Evidence Generation to Support Health
= To further our understanding of how EHR data can be and Health Care Decisions
i ili Mol i - Robert M. Califf, M.D., Melissa A. Robb, M.S.(Reg.5ci.), B.S.N., Andrew B. Bindman, M.D.,
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H Trinka S. Coster, M.D., Francesca E. Cunningham, Pharm.D., Nancy De Lew, M.A.,
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Harmony Outcomes EHR Ancillary Study (Planned)

Timeline: Concurrent with main trial

Obijective 1

Understand how EHR data are used to facilitate trial ———

recruitment and the barriers to that use EHR
EHR Datasr

Obijective 2

Evaluate the fitness of EHR data for use in populating
baseline characteristics in the eCRF

. oCRF i
ObjECtIVE 3 Dataset

Explore the use of EHR data to find events of interest
during trial follow-up
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Harmony Outcomes EHR Ancillary Study (Actual)

Timeline: Following main trial database lock

Obijective 1

Understand how EHR data are used to facilitate trial Site survey
recruitment and the barriers to that use.

Obijective 2

Evaluate the fitness of RWD data for use in populating

baseline characteristics in the eCRF DataMart Strategy
Obijective 3

Evaluate the fitness of RWD data for use in identifying National Strategy

clinical endpoints
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Harmony Outcomes EHR Ancillary Study Data Flows

Objectives 2 and 3

I National Strategy B DataMart Strategy

(sites in 5 countries) (8 US sites) At e )
Dataset Baseline Characteristics
" p & and Outcomes
a"b\‘ National )
o National Strategy
Anccl:llary Sttudy W || (University) \L
Main Trial Gilosl) A : DCRI 'd compare
Randomization Identifiers
| ALY
|
End of Main
Trial Follow-up DCRI yd compare
Period Each site T
gathers DataMart Strategy
data \

.
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Key Requirements for National Partners

= Common coverage
Derson of ~100%

level ID or defined

population

National
data source

M o :
_,|‘ Academic
partner
] l with
experience
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National Strategy

Link study patients
with national

electronic data Query transformed
Transform data into data

HARMONY Common
Data Model format

Obtain regulatory Prepare a finder

and ethical file of consented
approvals participants

m Duke Clinical Research Institute



National Partners

Data Sources

Norway Sweden = National Hospital Discharge registry (Sweden)

Netherlands Denmark = National Health Service Register (Denmark)

Taiwan = Medicare insurance claims data (US)

SECr?éllggg/ = National Health Service hospital discharge data (UK)

Korea

———

| Sweden

| Denmark_
USA

| Engna
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National Partners

- - = General Data Protection Regulation (2018)

= GDPR controls movement of individual level outside

of the EU
= Proposed another data flow solution which involved
moving trial data and RWD to a common EU location

: Scotland/

= Ultimately, applying the new rules to a novel situation
proved too difficult
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National Strategy, Medicare population

= Contracted: 9 sites with 132 participants Enrolled into HARMONY Outcomes at a site
selected for participation in the HARMONY
* Linked to Medicare: 70 participants EHR Ancillary ?tud{?"\gﬁona' Strategy
n=

= Analysis-specific populations

_ . Excluded (n = 55)
— n =70 for demographlcs ] D?ed prior to re-consent (n = 2)
— n = 38 for medical history (enrolled in Parts A/B) * Didnot consent (n = 53)

— n =53 for medications (enrolled in Part D) Re-consented into
HARMONY EHR Ancillary Study (n = 77)

Excluded (n =7)

> . Unable to link to Medicare (n = 7)

A 4

Included in Medicare-specific analyses
(n =70)
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DataMart Strategy

EHR

Select U.S. sites only

Planned for ~12 sites with ~200 participants

PCORNnet-like DataMart and querying

Evaluation of baseline characteristics and
endpoints from coded data

EHR

Substudy
Dataset

REQUESTOR RESPONSE

g LE
‘@;@/ g
"

{ / ’ \
. VA8 =0 )=3=:
E \ ‘\'\ 7 //
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L 2
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DataMart Strategy Site Requirements

= A data warehouse based on EHR data

= Ability to organize EHR data into a common data format
— Appropriate technical staff
— Appropriate data

= An integrated clinical, operational, and technical team
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DataMart Strategy Study Population

= Planned for ~12 sites with ~200 participants Enrolled into HARMONY Outcomes at a site
_ : : . selected for participation in the HARMONY
— Contracted: 8 sites with 147 participants EHR Ancillary Study DataMart Strategy

(n =147)

— Data from 69 participants from 7 sites

Excluded (n = 56)
—— | * Died prior to re-consent (n = 26)
» Did not consent (n = 30)

Re-consented into
HARMONY EHR Ancillary Study (n = 91)

Excluded (n = 22)
—— | * Site had no usable data (n = 16)
* No data received for participant (n = 6)

A 4

Included in EHR-specific analyses (n = 69)
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DataMart Strategy, Actual Data Flow

= PCORnet-like DataMart and querying
— Worked as planned at 1 PCORnet site

— Other sites, or their EHR vendor, sent data extracts to Duke for processing
» Limited assessment of EHR data fithess prior to data extract receipt

DCRI transformed
data into
HARMONY
Common Data
Model format

Extract EHR data Send EHR extract
for re-consented to DCRI for Query transformed

data

HARMONY AS processing &
participants guerying
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Concepts for comparison

Sex Myocardial infarction ACE inhibitor Death
Race Coronary artery disease Angiotensin receptor blocker Myocardial infarction
Hispanic ethnicity Stroke (ARB) Hospitalization for heart failure

P2Y12 inhibitor
Anti-hyperglycemic meds
DPP-IV inhibitor

Age (at enroliment) Transient ischemic attack Ischemic stroke

Carotid artery disease Hemorrhagic stroke

Heart failure Transient ischemic attack
Valvular heart disease Laboratory Results Coronary revascularization
Atrial fibrillation HbALC

Hypertension Serum creatinine
Hyperlipidemia

Diabetic eye disease

Diabetic neuropathy
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For the other domains

= Demographics
— EHR and claims information consistently agreed with eCRF

= L ab results
— EHR lab results were often missing, but agreed with the eCRF when present

= Events
— Very small number of events in the ancillary study population
— EHR data had low sensitivity and high specificity
— Claims data had substantially higher sensitivity than EHR
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Medical history, Ancillary study participants

Myocardial infarction 69 (49.6%)
Coronary artery disease 125 (89.9%)
Stroke 17 (12.2%)
Carotid artery disease 13 (9.4%)

Heart failure 29 (20.9%)
Atrial fibrillation 20 (14.4%)
Hypertension 127 (91.4%)
Hyperlipidemia 122 (87.8%)
Diabetic neuropathy 51 (36.7%)
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Medical history, RWD performance metrics

EHR Data Medicare Data
Medical History Sensitivity Specificity Sensitivity Specificity

Myocardial infarction
Coronary artery disease

Stroke

Carotid artery disease 0.0 98.5 44.4 82.8
Heart failure 53.3 96.3 87.5 90.0
Atrial fibrillation 55.6 96.7 66.7 90.6
Hypertension 54.7 100 81.8 40.0
Hyperlipidemia 49.2 50.0 78.8 60.0
Diabetic neuropathy 41.4 82.5 15.4 88.0

= |[nconsistent results, but RWD often had low sensitivity and high specificity
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Baseline medications, Ancillary study participants

Harmony eCRF

Medication (n =139)

ACE inhibitor 75 (54.0%)
Angiotensin receptor blocker 45 (32.4%)
P2Y12 inhibitor 48 (34.5%)
Anti-hyperglycemic 139 (100%)
DPP-IV inhibitors 16 (11.5%)
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Baseline medications, RWD performance metrics

EHR Data (n = 69) Medicare (n = 53)

Medication Sensitivity Specificity Sensitivity Specificity
ACE inhibitor 31.7

Angiotensin receptor blocker 33.3 96.1 88.9
P2Y12 inhibitor 52.0 100 80.0
Anti-hyperglycemic 46.4 -- --

DPP-IV inhibitors 33.3 83.3 72.3

= EHR data: Low sensitivity and high specificity

= Claims data: Substantially higher sensitivity than EHR data
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Lessons we learned the hard way

= Each strategy required ongoing feasibility assessment
= Standalone clinical research sites have very little (extractable) EHR data about patients

= Some EHR data was more readily available than other EHR data
— Diagnosis codes, procedure codes, and encounter dates were relatively easy to get
— Lab results and medications were either not extractable or not mapped to a useful terminology
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Lessons we learned the hard way

= Assessing data quality / fitness-for-use of a site’s EHR data was often not possible
— We could only see data for the few enrolled participants at most sites
— We did know the data quality at one study site participating in PCORnet

= Pre-processing EHR data into a DataMart was difficult for trial sites
— Many sites did not participate because they knew they could not perform this work
— Many sites, who promised to do this work, could not deliver
— Study site participating in PCORnet performed well

@ Duke Clinical Research Institute



How can we realize the potential of RWD in clinical trials?

= Consider the real world when planning the trial!

— Target populations with more complete data
» Recruit sites affiliated with large health systems
« Perform the trial within specified insurance populations (e.g., Medicare FFS)

— Define history and event concepts to be more RWD-friendly

* Prevalent disease (e.g., cerebrovascular disease, coronary artery disease) is easier to
identify than historical clinical events (e.g., stroke, Ml)

« Focus on what’s available in structured data (e.g., hospitalization with primary dx of MI)

— Data governance processes are often opaque and dynamic. Ongoing due-diligence is
essential.

@ Duke Clinical Research Institute



How can we realize the potential of RWD in clinical trials?

= Contribute to the evidence base for evidence generation in the real world
— Commit to evaluate new approaches
— Report what works AND what doesn’t
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