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Clinical Decision Support Tools

The NEW ENGLAND
JOURNAL of MEDICINE

ESTABLISHED IN 1812 MARCH 10, 2005 VOL.352 NO.10

Electronic Alerts to Prevent Venous Thromboembolism
among Hospitalized Patients

Is Kucher, M.D., Sophia Koo, M.D., Rene Quiroz, M.D., M.P.H., Joshua M. Cooper, M.D.,
Marilyn D. Paterno, B.S., Boris Soukonnikov. M.S., and Samuel Z. Goldhaber, M.D

Study Design:

ARandomized interns to receive automated CDS messages
regarding VTE prophylaxis for all hospitalized patients at
iIncreased risk for DVT or PE.

AMeasured proportion of patients treated with prophylaxis as
well as clinical events.

AOver 2,500 patients between 200-2005 included.




Clinical Decision Support Tools

Table 2. Prophylactic Measures against Venous Thromboembolism.

Measure

Mechanical
Compression stockings
Pneumatic boots
Pharmacologic
Unfractionated heparin
Warfarin
Enoxaparin

Intervention Group Control Group
(N=1255) (N=1251)

no. of patients (%)

P Value

Kucher N et al.
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Clinical Decision Support Tools

A recent meta-analysis of studies of CDS tools for control of BP
demonstrated only a marginal trend toward improved BP control with
CDS as compared with traditional clinical management.

no Study Diff SBP (95% CI) Weight
2 Alan A Montgomery et al - 0.29(-4.04,4.62) 21.96
3 Hayden B. Bosworth et al ( - " -2.80 (-8.05, 245) 1493
-+ Christianne L. Roumie et al - -1.00 (-3.88, 1.88) 4963
5 LeRoi S Hicks et al - -1.00(-6.53,4.53) 13.49

Overall (-squared = 0.0%, p = 0.851) <:> 0.99(-3.02,1.04) 100.00
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Anchela R. et al. PloS one 2012
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I} Population Health: Policy Impact

Association of Public Reporting for Percutaneous
Coronary Intervention With Utilization
and Outcomes Among Medicare Beneficiaries

Figure 1. Change in Rates of Percutaneous Coronary Intervention for Acute Myocardial
Infarction After Public Reporting, Massachusetts vs Nonreporting States
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MI indicates myocardial infarction; PCl, percutaneous coronary intervention. Error bars indicate 95% Cls.

Joynt KE et al. JAMA October 2012



m Population Health Studies:
Reducing CV Readmissions

The U.S. spends substantially more on healthcare per capita, and as
a percent of GDP than other developed nations.

AverageSpendingn Health pelCapita(SUSPPP) TotalExpendituresn Health as Percef GDP
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Note (1): $US PPP = purchasing power parity.

Source: Organization for Economic Cooperation and Development, OECD Health Data 2010
(Paris: OECD, October 2010).



Population Health Studies:
Reducing CV Readmissions

I

Led by Dr. William Weintraub, Christiana Care Health System (DE)

was awarded a CMS contract to improve quality and reduce the cost
of care following revascularization for CAD - The Bridges Program.

BRIDGING THE DIVEENROLLMENT AND EVALUATION

A The Population Patientswith acutemyocardialinfarctionwith PCI, CABG
A Primary outcomes measures
A Health: LDL cholesterol below 70 mg/dl, BP below 140/90
A Healthcare Reduction imeadmissions to the hospital and ED visits
A Costs Reduction in 1 year costs after the initial hospitalization

Source: Weintraub W. et al. Presented to ACC Informatics Committee October 2012
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Population Health Studies:
Reducing CV Readmissions
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‘l’"ﬁ Registries for Methodology Development:
Device Learning Curve

An evaluation of 107,000 consecutive new VCD deployments in the
national NCDR CathPCl dataset demonstrates a clear learning curve in
the use of these devices.

Figure 2: GEE Modeled Learning Curve from 107,000 Deployments of Novel VCD
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Source: Resnic FS etal. JACC Interventions Jan 2012 "



Tﬁ Registries for Methodology Development:
Device Learning Curve

é And provides insights into train
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M Basic Truth: No Medical Device Is

Perfectly Safe

Doctors Rethink Widespread U
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In Data for Heart Devices, Parts Are a Blind Spot

Experts say there is a dearth of information about the performance of the wires that connect defibrillators to the heart.

By BARRY MEIER
Published: October 16, 2007
3 TWITTER

Medtronic’s decision to stop selling a widely used part for implanted [ Linkeoin
heart devices underscores the dearth of cafetv monitorine of such [ P



| | Device Adverse Event Reporting Today

APrimary responsibility of healthcare facilities to
report medical device failures and complications to
manufacturers. Must report all related deaths.

AFDA receives >300,000 reports per year
AGAO estimates <0.5% events reported

AMajor Failures of Adverse Reporting Today:
ANo Aidenominatorodo inform

ALack of (implemented) unique device
identification

APoor quality reports; not interpretable

Alnfluenced by media reports, publicity as much as
oy clinical and safety concerns




Key Differences Between Drugs and
Medical Devices

Devices:

Medications:

AExposure: NDI uniform AExposure: No uniform
documentation; available identification; ? claims
In claims records requirement for UDI.
AOutcomes: general AVariable documentation of
clinical conditions, rare iImplant procedure
diagnoses AMultiple failure modes of
AOften suitable for interest
population based : .
D aee ALearning curve; procedural

quality
Resnic FS ARapid Iteration / Life Cycle

21



————
e ——

{1} Automated Safety Surveillance Systems
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? Data Extraction and Longitudinal Time Analysis System

Welcome to DELTA

3 DELTA LOGIN
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Engineered to support dynamic safety monitoring in healthcare utilizing
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T Data Sources: Clinical Registries for
Survelllance and Outcomes Research

Duke Database

Higher Cost
Data Reliability

Universal
Mandatory
Regional InterMACS
Mandatory | TVT
National MA PCI
Voluntary | NYPCI

Brigham Multi-Center
Many others Voluntary
Single Center E'Oftlherorl‘ New
nglan
Voluntary ICD Consortium
Lower Cost

Lower Reliability

NCDR: PCI, ICD

CAS

25



m DELTA Automated Survelllance: |
Retrospective Cohort Reqistry Analysis

Using the MA state-wide PCI device dataset, we explored the cumulative
post-procedure myocardial infarction rate for new drug eluting stent as
compared with propensity matched control DES.

Using 38 clinical variables in propensity match a total of 81.5% of 18,277
new stents were analyzed.

MA Experience 2004-2007: Post Procedure MI Rates i Taxus Express vs. Cypher DES

Adapted from: Resnic F et al. JAMA November 2010



Tﬁ DELTA Automated Survelllance:
Hospital Registries and Time Savings

Using pooled data frorthree high volume centers, DELTA performed a propensity
matched analysis Of 859 Fidelis lead implants versus traditional leads. By 25 m
of analysis (dashed line) 3% of Fidelis leads had fractured (red line) whereas ot
0.1% (1 of 859) alternative ICD leads had fractured.
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T“ﬁ DELTA Automated Survelllance:
Hospital Registries and Time Savings
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T’ﬁ DELTA Automated Survelllance:
Prospective Survelllance Network Pilot

Brigham and Womenos

Outcomes DELTA 2.0 . Encrypted and
DB Agent o de-identified

...... . secure data
Mass General 3 transmissions
A4 X

e s DELTA 2.0
Agent
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DB

Lahei Clinic

Outcomes DELTA 2.0 . DELTA_2.0
DB Agent T Collecting

Server
Beth Israel Deaconess
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Agent

DB

North Shore Medical Center

Outcomes N DELTA2.0
Agent
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Resnic FS and Robbins S. Preliminary Results



Ongoing DELTA Survelllance Projes

A VA Healthcare System i Catheter
safety during complex coronary
stenting procedure

A ACC-NCDR Pilots: Vascular Closure
Devices and Thrombectomy Devices

A Kaiser-Permamente: Artificial Hip
Implant safety
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Device Registries: Today
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Resnic FS. MDEpiNet 2012 Annual Meeting




Device Registries: 2020
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Resnic FS. MDEpiNet 2012 Annual Meeting
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I Thank You!!

Lahey Clinic FDA CDRH

Susan Robbins Thomas Gross, MD MPH
Usha Govindarajulu, PhD Danica Marinac-Dabic, MD PhD
Nilsa Loyo-Berrios, PhD

Vanderbilt University VAMC
USCD

Lucila Ohno-Machado, MD PhD

Michael Matheny, MD MSc MPH

Harvard Medical School

Sharon-Lise Normand, PhD _
Robert Yeh, MD MPH Richard Cope
Aartik Sarma, MS IV MSc

Coping Systems, Inc.

For more information contactfrederic.resnic@lahey.org

38



i1l DELTA Automated Surveillance: |
Retrospective Cohort Reqistry Analysis

Propensity matching selected as primary analysis as a strategy to reduce
treatment selection bias based on ability to communicate to public and
policy makers.

Table 2. Distribution of Clinical Covariates in Patients Receiving Taxus Express2 or Alternative Drug-Eluting Stents

%

Total Study Population Propensity Matched Unmatched Patients® I
Taxus I Taxus [' Taxus I
Express2 Alternative  Standard Express2 Alternative  Standard Express2  Standard

Covariate n=18277) (n=28327) Difference™ |(n=14893) (n=14893) Differencef| (n=3384) Difference®
Age, mean (SD), y 64.6(12.2) B4.8(12.6) 1.60 646 (12.2) 64.3(12.3 2.40 64.4 (12.2) 1.60
Women 310 301 2.00 309 301 1.70 3i.7 1.70
History of diabetes 30.6 30.2 0.90 301 30.3 0.40 33.0 6.20
History of MI 27.8 29.3 3.30 28.6 29.6 1.80 242 10.40
Current smoker 216 204 2.90 214 209 1.20 229 3.60
History of renal insufficiency 5.26 B.25 4.30 5.23 5486 1.00 5.36 0.60
History of PAD 135 13.7 0.60 13.7 13.8 0.30 13.0 2.00
Ejection fraction <<30% 419 43.8 3.80 412 41.6 0.80 446 6.90
Emergent procedure 16.2 15.1 3.00 16.1 155 1.60 16.7 1.60
Acute Ml on presentation 36.3 353 210 364 36.3 0.20 359 1.00
Left main vessel disease =50% 5.91 B.27 1.50 6.20 B.15 0.20 463 6.90
Vein graft lesion 5.08 6.20 4.90 5.28 b.67 1.70 4.20 510
Glycoprotein lIb/llla antagonist 29.3 345 11.10 284 274 2.20 333 10.60
Final stent diameter, mean (SD), mm 3.15(052) 3.22(0.49) 13.90 316 (0.563) 3.23(0.54) 0.70 3.11 (0.55) 9.30
Maximum lesion length, mean (SD), mm?¢ | 17.8 (9.9) 171 (9.7) 710 17.6 (9.7) 18.4 (10.3) 8.00 18.2 (10.6) 590

39

Adapted from: Resnic F et al. JAMA November 2010
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Il  Cryptosporidiosis Outbreak

Utah 2008

40

35

30

UDOH detected aberration

25

20

15

10

5

T T T

5/23 5/30 6/6 6/13 6/20 6/27 714 7/11 7/18 7/25 8/

Source: Staes K. Woods Hole Symposium 2010



Notifiable Condition Reporting

National Electronic Disease Surveillance System

Open source base system used by 16 states, Java based system

Slow adoptions, from inception in 2001 to 2008, only 38 states and DC were fully
integrated.

(2008) : Last 12 States still need to achieve compliance with one or more of the
three NEDSS criteria; an integrated data repository (IDR), electronic lab-result

(ELR) messaging, and Web based accessibility.
A Alaska, Minnesota, Mississippi:

A Arizona, Arkansas, lowa, Kansas, New Hampshire, Wyoming:
A California, Connecticut, Utah:

National Center for Public Health Informatics, Centers for Disease Control and Prevention



Notifiable Condition Reporting

National Electronic Disease Surveillance System

Council of State and Territorial Epidemiologists: 2010 NEDSS Assessment



