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Why Transformation is Needed

SHATTUCK LECTURE

Clinical Research to Clinical Practice |—

Lostin Translation?

“It takes an average of 17 yrs
for 14% of original research
findings to lead to changes in
care that benefit patients”

Ballas E & Boren S. Yearbook of Medical
Informatics: Patient Centered Systems.
2000:65-70.
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Hospital Link Between Overall Guidelines
Adherence and Mortality
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“Missed opportunities? Quality concerns?
Not just our private little secret anymore

EDITCRIAL
Simple Treatments, Ignored

A new federal health analyvsis has found that 36 million adults in the
United States have high blood pressure that is not being controlled
even though 32 million of them get regular medical care and 30
million of them have health insurance.

This is not primarily a case of poor,
Related uninsured people unable to get the
More on Health Care » care theyv need. It is shocking evidence

of how our complicated, dvsfunctional

health care syvstem can't deliver

recommended care to many patients

whn coaild henefit hecalicse their dnrfnrs are acleen at the cuwwiteh As a recnild
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Data Driven Transformation!
Knowledge Creation and Process Adoption...

Demandlng “A growing revolution is
Medlcal transforming the everyday

practice of medicine. Owing more

EXC€H€HC€ to laptops than lab coats,

DOCTORS AND ACCOUNTABILITY this is an information revolution

IN THE INFORMATION AGE

WITH A NEW AFTERWORD that will change forever the way
- doctors make decisions.”

Millenson ML Univ of Chicago Press 1997



Transformation of:Data Collection

Data Collection

Chart review = Registry —> EMR

Content

Procedure = Condition = Population/Prevention
Setting

Hospital = Clinic —> Community

Who’s the Consumer of the Data?

Doctor —» ‘“Healthcare Team” — Team + Patient

‘! Duke Clinical Research Institute
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US CV Professional Society Registries

NCDR

National Cardiovascular Data Regist
s Ll




CV Provider Led Clinical Registries

Society of Thoracic Surgery: 900+ centers
Coronary artery bypass surgery
Valve surgery
Congenital heart surgery
Thoracic surgery
TAVR (shared with NCDR)

National Cardiovascular Data Registry: 1600+ Hospitals
Cath/Percutaneous coronary intervention
Implantable cardiac defibrillators (ICD)
Acute coronary syndromes (shared with GWTG)
Carotid stenting
IC3: Ambulatory CV disease

AHA-Get With The Guideline Program: 1500+ hospitals
Heart failure
Stroke
ADVANCE: Ambulatory module



Role of Registries in Evidence
Development and Dissemination

Concept Clinical
Evidence

Guidelines

Clinical /

Outcomes = Registries \

- Performance
el Initizitives Indicators

Measurement
+ Feedback

Adapted from Califf RM, Peterson ED
et al. JACC 2002;40:1895-901



Roles for Clinical Registries
Epidemiology

Define disease + treatment patterns in
community setting

Disease presentation
Risk factors

Genetic, biomarkers
Treatment (trends)
Patient outcomes



Clinical Registries
as Engines for Discovery!

In-hospital »  Cross sectional studies
Registry
In-hospital Claims
Registry Data
A @<

=
J
'r

> Longitudinal studies

4k |
Biomarker

In-hospital =
Registry

Longitudinal
Outcomes

! ——— Translational Discovery
Gentics Samples

In-hospital ‘
: i Longitudinal | .
) Device/Drug —» Comparative Effectiveness
Registry ongitudin;
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Creating Longitudinal Clinical-Claims Hybrids

ACTION
C{m,f"fof rv GWTG

FRAMINGHAM HEARIT STUDY

A Project of the Natonal Heart, Lung and Blood Institute and Boston University



The Future Paradigm:
Transform Medicine from Curative to Preemptive

. .y : O e ,‘,“y‘ { (&?
Predictive «» Personalized «= Preemptive




Roles for Clinical Registries
Safety and Comparative Effectiveness:

Support Post market Safety evaluation:
Off-label uses and outcomes
ldentify rare side-effects
Track late treatment outcomes (beyond trials)
Drug-drug and drug-device interactions

Comparative Effectiveness Research
Compare outcomes
Compare resource use



ANCOR ' EDA

One device, VasoSeal,
demonstrated a high risk
of any vascular
complication compared
to manual compression

controls
(OR = 2.38 [1.47-3.85; p = 0.0004])

Tavris et al. J Invasive Cardiol. 2005 Dec;17(12):644-50


http://www.google.com/imgres?imgurl=http://blog.fass.org/SciencePolicy/wp-content/OoBFXHyLB91xaPN/2010/06/fda-logo1.jpg&imgrefurl=http://blog.fass.org/SciencePolicy/?p=179&usg=__4EysG6noE5M7XAmQ-loMcHovQNM=&h=274&w=286&sz=31&hl=en&start=3&sig2=a4PdePSmPLWxOPHF8U23Tg&zoom=1&um=1&itbs=1&tbnid=mSFXI17qv70uVM:&tbnh=110&tbnw=115&prev=/images?q=FDA+logo&um=1&hl=en&safe=active&sa=N&tbs=isch:1&ei=U6WSTMzUBY6isAP038zkCQ

~ NCDR-STS: PClvs CABG
- Comparative Effectiveness Study

Subgroups Adjusted RR (95% Cl)
Age 276 0.78 (0.74.0.80)
Age <78 0.77 (0.73-0.81)
Male —— 0.81 (0.77-0.84)
Female {03 0.76 (0.71-0.81)
BMI =25 - 0.76 (0.71-0.80)
BMI 26-30 = 0.81 (0.76-0.88)
BMI >30 L 0.80 (0.76-0.85)
White = s 0.79 (0.76-0.82)
African American 0.69 (0,60-0.78)
Other . 0.93 (0.77-1.07)
Diabetes: Insulin 0.72 (0.66-0.78)
Diabetes: No Insulin 0.78 (0.73-0.83)
No Diabetes 1= 0.81 (0.77-0.85)
Chronic Lung Disease 0.73 (0.70-0.77)
No Chronic Lung Disease — 0.76 (0.74-0.78)
Peripheral Arterial Disease — 0.78 (0.74-0.81)
No Peripheral Arterial Disease + 0.74 (0.72-0.76)
Prior Myocardlal Infarction 0.80 (0.77-0.84)
No Prior Myocardial Infarction ——.— 0.74 (0,72-0.77)
Glomerular Filtration Rate 30 0.80 (0.72-0.90)
Glomerular Filtration Rate 3160 - 0.80 (0.75-0.88)
Glomerular Filtration Rate >60 + 0.72 (0.68-0.76)
Number of Diseased Vessels » 2 - 0.82 (0.77-0.87)
Number of Diseased Vossols = 3 — 0.75 (0.72-0.79)
Ejection Fraction <30 0.70 (0.61-0.81)
Ejection Fraction 30-<50 0.73 (0.68-0.78)
Ejection Fraction 260 —E 0.82 (0.78-0.86)
High Risk 0.76 (0.67-0.85)
Low Risk 0.66 (0.55-0.78)
Propensity Score, Quintile 1 L 0.81 (0.72-0.90)
Propensity Score, Quintile 2 -IH- 0.81 (0.75-0.87)
Propensity Score, Quintile 3 L 4 0.83 (0.78-0.88)
Propensity Score, Quintile 4 0.76 (0.71-0.79)
Propensity Score, Quintile 6 - 0.70 (0.65-0.77)
Overall —— 0.78 (0.76-0.81)
! Favors CABG Favors PCI ! !
0.8 1.0 1.2 1.4

Mortality Risk Ratio



A registry research network can support

clinical trials

clinical trial participants

{_"‘ N c nl Recruit registry sites as

MNATIONAL CABDIDVASCULAR

RESEARCH INFRASTRUCTURE

Existing registry data +
additional data specific for
trial

Built-in post-trial
surveillance

Duke Clinical Research Institute
DUKE UNIVERSITY MEDICAL CENTER

National Heart
Lung and Blood Inshitute

Efficient trials
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U Duke Clinical Research Institute A
R LT,

Registry-trial Hybrid: Efficient patient enroliment
and data collection : Safe PCl in Women Trial

Randomization

~+ - 'j) &= 2 e
Demographics GCathPCi R@ngtry

Medical Hx
Procedural data

Auto-populate

Unique pages for trial

Analytic -
S ————————————
Database OORRAL L&
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Using Data to Transform our Care
Practice Models

‘Learning methods to promote the rapid and complete
uptake of clinical research findings into routine
practice, leading to improved the quality of health
care and outcomes.’

 —y—
i i

First Block: Second Block:
Translation from Translation from

concept into first clinical trials
human studies into practice




The Tools of Transformation

Systematic Data Collection

Performance feedback

Education

T (monitors, reminders, decision-support)

ncentive strategies (financial, behavioral)

Policy change



The Power of Measurement, Feedback
and Provider Led QI

= Provider-led feedback and QI

can improve CV care! cor Clinical
Pt Trials
NRMI, CRUSADE
AHA GWTG
ACC-NCDR Guidelines
STS

. Provider Led
= Means to Achieve better care gy icomes  Quality Improvement

Motivated advocates
Timely, valued feedback —— Ee
Simple tools Jufe, Effeciive, Indicators

Collaborative Teams

Lagiejtarin Uss

Measurement



Improving In-Patient Guidelines Adherence
with Measurement, Feedback and QI

90% ~

80% -
60% bl el e e e e e e v e e e e e e e e
Ql Q1 Q2 Q3 Q4

‘02 ‘03 ‘04 ‘05 '06

Composite Adherence Rates

B Acute ™ Discharge
Mehta RH, et al AHJ 2007



ACTION Registry-GWTG

Reaching the Pinnacle of Perfection
Discharge Medications STEMI vs. NSTEMI

100% - 99% 98% Q7% 96°% ggufu 98°%.
90%
84%
80% -
60%
40%
20% -
0% - -
s, Sere © e, '5‘-:#
s
O'E" L=
STEMI = NSTEMI +G’:s- '1'535,

* P2Y12’s may overlap ACTION Registry-GWTG DATA: July 1, 2010 — June 30, 2011




Evolving View of Quality CV Care:
Importance of a Longitudinal Perspective

Post AMI Trajectory 1 (T1)
ST s Relatively healthy adult

Assessment of
Preferences

’

Focus on:

* Quality of Life

* Functional Status

» 20 Prevention Strategies
* Rehabilitation

» Advanced care planning

Post Acute/

Acute

Phase Rehabilitation

Phase

20 Prevention
(CAD with prior AMI)
Advanced Care Planning

PHASE 3

PHASE 2 Post AMI Trajectory 2 (T2)

Adult with multiple co-morbidities

Focus on:
e S L * Quality of Life
Living w/ lliness/Disability (T1) * Functional Status
Coping w/ End of Life (T2) « 20 Prevention Strategies
» Advanced Care Planning
» Advanced Directives
* Palliative Care/Symptom Control

Staying Healthy Getting Better

[
»

Episode begins — Episode ends —
onset of symptoms 1 year post AMI

Duke Clinical Research Institute

From Thought Leadership to Clinical Practice




Registries and Long-term Medication
Adherence: TRANSLATE-ACS

Medication Use at Discharge, 90days, and 1 year

100 -
90
80
70

60
At discharge
w90 days

40 1 year

30

50

20
10
0

Clopidogrel ACEi/ARB Beta-blocker

Fosbhol E et al AHA 2012

‘! Duke Clinical Research Institute
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Implementation Science: ‘Digging Deeper’
Lessons from Basic Research

High Throughput Screening:

allows rapid screening of a high #'s of
chemicals to find an active compounds

Genome-wide Association (GWAS):

In-depth characterization of genes to identify
those that are associated with the trait of interest

Biological Systems Perturbation:

an experimental disruption of a system
done to understand its properties




New Era Implementation Science
Methods and Nomenclature

Get W The Gusdedinea Moagpdain

High Throughput Site Screening:
National Clinical Registries

allows rapid screening of centers to find
those few who are outstanding!

Qualitative/Quantitative Drilldowns

In-depth characterization of hospital
processes associated with better outcomes

Systems Intervention
Natural: policy/payment experiments CLUSTER
Induced: Cluster randomized intervention R s«




Using Variation to Advantage
AHA GWTG Study of HF Readmissions

s Characterize variation in heart failure (HF) readmissions

= ldentify modifiable MD, hospital and system factors
associated with HF readmission

15.0 17.0 19.0 21.0 23.0 25.0 27.0 29.0 31.0 33.0 35.0
Risk-Adjusted Readmission Rate

Kociol R 2011 ACC



HaH

Goal Hospital to Home
To reduce 30 day, all-cause, risk standardized

readmission rates for patients discharged with
cardiac conditions by 20% by Dec 2012

H2H Registrants 2704
2300
1500 1513
1350
I ) I I
2010 2011 2012

m Individuals m Facilities

Helping Cardiovascular Professionals
Learn. Advance. Heal.




Using Registries to Support Diagnosis,
Prognosis, + Decision Support

Duke DB Risk for CAD GRACE ACS Score

AGE Modical History Findings at Initial Findings
Hospital Presentation During Hospitalization

MG SMOEING QR T LIPIDS o ; Py
LIPIOS DALY (1) Age in Years () Resting Heart Rate,  Points (7) Initial Serum Points
<io beats/min Creatinine, mg/dL
SHOXING ONGY o B EE— 0-0.39
PROBABILITY OF z::—— 50699 0.4-0.79
SIGHIFICANT GAD - 70899 08-1.19
50-59 —
l 60-69 90-109.9 — 1.2-1.59
70-79 110-149.9 1.6-1.99
20-80 150-1999 — 2899 15

o 290- B —— N —— .

AMGINA-TYFICAL - 24 o
ATTPICAL - 10 KT @ History of Congestive .5) Systolic Blood Pressure, '@' Elevated Cardiac Enzymes__15
NON ANGINAL-0 It Heart Failure et Ho
H] (3) History of 799 — (9) No In-Hospital
PREVIOUS M1 ~ Myocardial Infarction 80-999  Percutaneous
METORY ANLY- T 100-1199 — 18 Contmary Inecvention —14
ECG @ WAVES-12 k 120-1399 14
BOTH- 30 E 140-159.9 e 10
ECG-5T-T CHAMNGES -4 160-199.9 ———— 4
2200 ——————— 0

C{ABETES MELLITUS -7 : 1
(6) ST-Segment Depression11

HISTCRY -ECG
Point Score

Prodicted AN-Cause Mortatty From Hoapital Discharge 10 ¢ Months

CIRECTIONS FOR USE;

CALCULATE THE HISTORY ECG
SCORE AND LOCATE POINT ON
LEFT SCalLE

USING THE APFROPRIATE AGE
SCALE EXTRAPOLATE O TYHE
READING LINE FOR AGE
[Right Scola)

FLACE A RULER BETWEEN THE
POINT SCORE AND AGE REL!IElENG
(Moved to tha raading baa}

PRRPARPO®O

i

Step 4- READ OFF THE PROBABILITY OF 2
SIGNIFICANT CAD ON THE Total Risk Score (Sum of Points)
CENTER SCALE 2 Mortality Risk

(From Plot)

Ann Intern Med. 1993 Jan 15;118(2):81-90.




Using IT to Stimulate Patient Centric
Decision Support

g=pf +f x__ +..+F x_

0 171 n Tn . a0
Bedside Decision Support
B=B X, Tt B X Tool
i ﬁi-o +’Si-le-l +m+ﬁi'n X
i i=1
i-1
Ho=1m—-2Z 7 1=2,..,5s where 7. =
| J:l i
i-1 .
-z i=sn .
=

/
D¢

i (Survival, Function,
! P e 2 Symptoms, Return to
\{
. | \
Patients Medical / . . .. 1
Diagnosed Decision DelBigl cols |
y I eva rizal | I
with CAD Making " Revascularization [
I
| Surgical !
Revascularization (Death, Recurrent M. /

High Risk > ICD

Stroke, Disability)
for
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Moving Global!
Worldwide BURDEN OF CV DISEASE

1990

2020

Lower Respiratory Infection

Ischemic heart disease

Diarrheal Disease

Depression

Perinatal

Road Traffic Accidents

Depression

Cerebrovascular

Ischemic Heart Disease

COPD

Cerebrovascular

Lower Respiratory Infection

Tuberculosis

Tuberculosis

Measles

War

Road Traffic Accidents

1
2
3
4
5
6
4
8
9

Diarrhoeal Disease

Congenital Diseases

[HY
o

HIV

Malaria

[EEY
=

Perinatal Disease

COPD

=
N

Violence

Falls

[HY
w

Congenital

Iron-deficiency anemia

[HEN
AN

Self-inflicted injury

U »]1]’¢-Xe Protein calorie malnutrition
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Bronchial and Lung Cancer



http://www.dcp2.org

BRIDGE
U i 1

‘(\ 34 Clusters (Public Hospitals) including 1,150
consecutive patients with ACS

|

Concealed Randomization

A 4 Y

Al _ _ R 4 )
Multifaceted Quality

Improvement Intervention
(n=17 clusters and 602 patients)
- J

Routine Practice
(n= 17 clusters and 548 patients)
N\ J

ITT ITT

( )
Primary Endpoint: Adherence to all eligible evidence-based therapies during the
first 24 hours

Secondary Endpoints: Adherence to all eligible evidence-based therapies during

the first 24 hours and at discharge, composite EBM score, major cv events
. J

JAMA. 2012 May 16;307(19):2041-9.



55%%5 Results

M Intervention Control
100.0%
90.0% ORp, = 2.64 (1.28-5.45) ICC = 0.32 ORp, = 2.63 (1.27-5.42) ICC = 0.32
30.0% 78.1%
20.0% 67.9%
60.0% 57.7%
50.0%
40.0%
30.0%
20.0%
10.0%
0.0%
Adherence to all evidence-based Adherence to all evidence-based
therapies in the first 24 hours therapies in the first 24 hours without
statins

JAMA. 2012 May 16;307(19):2041-9.



Registries: Conclusion
(or just the start!)

Registries will continue to play a transformational role in
CV care

CV Registries can:
Promote scientific discoveries
Support RCTS
Identify gaps in care quality
Support quality improvement

Ultimately leading to better patient care and outcomes
around the nation and around the globe!

‘! Duke Clinical Research Institute
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Driving Quality!

“Be a yardstick of quality.
Some people aren't used to
an environment where
excellence is expected.”




