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Overview of session 1

« What to Know About Clinical Decision Support through Real World Examples
* Overview of CDS
* How to Implement CDS Locally

« Examples of Interoperable CDS in the Real World

» Medical University of South Carolina’s implementation of the CDC Clinical Practice Guideline for
Prescribing Opioids for Pain

* University of Washington’s COSRI and PainTracker

» HealthPartners Institute’s Priority Wizard




Overview of session 2

* The Future of Clinical Decision Support in September
« CDS Hooks and SMART Apps

« CDS Connect

» Patient-centered Decision Support

 Clinical Decision Support Innovation Collaborative
 Building Co-design

« Fall TIPS

e Charts-on-FHIR

« CDS in Social Determinants of Health and Guideline-concordant Care



Agenda

* Predictive algorithms and decision support

How new technologies add value to CDS

Break at 1:40 p.m. ET

Examples of CDS

Measuring and evaluation successes in CDS development
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ONC Activities & Objectives

ONC Activities ONC Objectives

Advance the
development and
use of health IT

£
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Standards

Federal

capabilities
Certification Coordination
Establish
5% State expectations
Exchange 3> & Public for data sharing




ONC Health IT Certification Program

ONC Certification is:

* Voluntary, standards-based, and solutions-
agnostic

» Participation requires a programmatic
requirement or be funding contingent

Through the combination of CMS payment
incentives and ONC’s Health IT certification
program, hospitals and providers rapidly
adopted certified EHRs and ushered the
modernization of the U.S. health care system.
This promoted:

- Amore effective marketplace, greater
competition, increased consumer choice, and
improved health outcomes

« Seamless exchange of electronic health
information across a variety of methods and
platforms

» A safe and secure health IT infrastructure for
patients and healthcare providers

* |ncreased ease-of-use of health IT

The Use of Certified Health IT

Since ONC launched the Health IT
Certification Program in 2010,
almost all hospitals and

approximately 3/4 of O
ambulatory providers
now use certified EHRs.

Patient Empowerment

In the past ten years, the proportion
of hospitals that let patients view
their records has significantly
increased.

2 - ¥

12017 {2015

% 22 Federal
Programs

use ONC's Health IT Certification
Program, accounting for hundreds
of thousands of providers

Interoperability

700j° of hospitals reported

integrating data
into their EHR from
sources outside their
health system

(as of 2019).



Current View of Artificial Intelligence in Health Care

Image Source: https://medium.com/analysts-corner/companies-are-elephants-d9bf807bf217



https://medium.com/analysts-corner/companies-are-elephants-d9bf807bf217
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Monitoring patients Guiding surgical Predicting health trajectories
care

I.I.l.l.. Clinical
Supporting population applications Recommending
; health management Administrative treatments

applications

Automating laborious  Recording digital Optimizing operational
tasks clinical notes processes
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Source: GAD. | GAD-21-TSP
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An inclusive framing of the promise & the peril of Al

HealthlTbuzz ' Health Care

THE LATEST ON HEALTH IT FROM ONC

Getting the Best out of Algorithms in

Kathryn Marchesini; Jeff Smith and Jordan Everson | JUNE 15, 2022

To optimize the use of Al in health care we must address fundamental and
far-reaching challenges associated with predictive algorithms that:

Reproduce or amplify implicit and structural biases
Magnify existing ethical, legal, and social concerns related to data collection and use

Repeat the ills of history by reinforcing common, non-evidence-based practices or
baking-in existing inexplicable differences in health outcomes

Perpetuate fundamental information asymmetries regarding an algorithm’s quality,
performance (including its fairness and validity)

Lead to recommendations that are ineffective or are unsafe
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HTI-1 Proposals for Predictive Decision Support Interventions

Objective: Enable improved information transparency on the trustworthiness of predictive DSls
to support their responsible and widespread use in health care.

Regarding how a predictive DSI is designed, developed, trained, evaluated,
Improve Transparency Q and should be used

Through transparency on how certified health IT developers manage
Enhance Trustworthiness [Z@X potential risks and govern predictive DSls that their certified Health IT
Modules enable or interface with

=i In the availability of predictive DSI information to users, so that users may

Support Consistency Elll ®k| " ' | " determine the DSI’s quality and whether its recommendations are fair,
appropriate, valid, effective, and safe (FAVES)

000 By addressing bias and health disparities, potentially propagated
Advance Health Equity by Design @@% by predictive DSls, to expand the use of these technologies in
safer, more appropriate, and more equitable ways



13

Transparency Is a Prerequisite for Trustworthy Al

Data
Transparency

Data Transparency

Proposed requirements would
enable users to know when a DSI
uses specific data elements
relevant to health equity, including:

* Race, Ethnicity, & Language (REL)
» Gender Identity & Sexual Orientation

» Social Determinants of Health
(SDOH)

* Disability
» Date of Birth

o

Performance Transparency

Proposed source attributes would enable
users to have consistent and routine
electronic access to technical and
performance information on predictive
DSls

 Intended use, training data descriptions,
measures of fairness, maintenance, etc.

» Establishes baseline ingredients for a
model “nutrition label”

» Information available to users in plain
language and via “direct display,” “drill
down” or “link out” functionality

Trustworthy
Performance + Organizational Predictive
Transparency Transparency Models
i (FAVES) )

Organizational Transparency

Proposed requirement for certified
health IT developers to employ or
engage in risk management of
predictive DSls

* Analyze risks; mitigate risks; and
establish governance for predictive
DSIs spanning 8 socio-technical
characteristics including Validity,
Reliability, Robustness, Fairness,
Intelligibility, Safety, Security, &
Privacy

* Disclose summary information
publicly
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Policy Benefits for Patients, Providers, and Industry

Patients

« Enables patients to benefit
from the use of FAVES
predictive models related to
their care

* Avoids preventable harms,
such as errors in decision
making, health inequities,
bias, and discrimination

» Clarifies patient access to
underlying information

00Q
AOYON
(D)

Providers

Enables access to information
necessary to trust predictive
DSls for patient care

Ensures consistent availability
on how predictive DSIs are
intended to work and perform

Enables clinicians to use
PDSIs in more appropriate,
equitable, and safer ways for
patients and populations

Developers /
Industry

Drive consensus on how to
communicate the “ingredients” of
predictive DSIs consistently

Promote developers with high
quality models

Establish an information
ecosystem that enables an
actionable and widely accepted
approach for transparency and
trustworthiness of algorithms in

health care o\_
o—| ___ \
O_

S

40N



SNC

Office of the National Coordinator
for Health Information Technology

\. Phone: 202-690-7151

¥y Health IT Feedback Form:
CO ntaCt O N C https://www.healthit.gov/form/
healthit-feedback-form

Jeffery Smith, M.P.P

Deputy Division Director, PP
g?frtifice}tion & Testing Division W Twitter: @onc_healthiT
ice of Technolo : . . .
Office of the Natio% Coordinator for Health IT M Linkedin: Office of the National Coordinator for
Jeffery.Smith@hhs.gov Health Information Technology
@ Youtube:

https://www.youtube.com/user/HHSONC

Subscribe to our weekly eblast

_/é Health""gcv at healthit.gov for the latest updates!



mailto:Jeffery.Smith@hhs.gov
http://healthit.gov/
https://twitter.com/onc_healthit
https://www.healthit.gov/form/healthit-feedback-form
https://www.linkedin.com/company/office-of-the-national-coordinator-for-health-information-technology/
https://www.healthit.gov/form/healthit-feedback-form
https://www.healthit.gov/form/healthit-feedback-form
https://twitter.com/onc_healthit
https://www.linkedin.com/company/office-of-the-national-coordinator-for-health-information-technology/
https://www.linkedin.com/company/office-of-the-national-coordinator-for-health-information-technology/
https://www.youtube.com/user/HHSONC
https://www.youtube.com/user/HHSONC
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High-level Overview Points

Introduced in April 2023, the HHS Office of the National Coordinator for Health IT (ONC) proposed first-of-its-kind
regulations in the US for artificial intelligence- and machine learning-based predictive software in health care.

The rule would apply to companies that sell electronic health records, or EHRSs, which are certified by ONC and
used by more than 96% of hospitals and 78% of office-based clinicians in the US.

The rule would require transparency regarding the performance and quality of predictive decision support
software, including how the model or algorithm behind the prediction was designed, developed, tested, and
evaluated.

This information would give users of predictive decision support software an opportunity to determine if the model
was fair, appropriate, valid, effective, and safe for use on their patients.

In addition to transparency regarding the performance and quality of predictive decision support software, the
proposed rule would require transparency regarding the risk management and governance practices of
organizations that develop these tools.

The rule would make performance and quality information available to users of predictive decision support
software, and summary information about risk management and governance practices would be available
publicly.

If finalized as proposed, the rule would come into effect beginning January 1, 2025.
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Predictive Decision Support Intervention —

Source Attributes

Intervention Details (3)

Output
Intended use
Cautioned out of scope use(s)

Intervention Development (3)

Quantitative Performance
Measures (5)

Input features including description of training and test data
Process used to ensure fairness in development
External validation process, if available

Validity and Fairness of prediction in test data
Validity and Fairness of prediction in external data, if available
References to evaluation of use of the model on outcomes, if available

Ongoing Maintenance &
Intervention Use (3)

Update and continued validation or fairness schedule
Validity of prediction in local data, if available
Fairness of prediction in local data, if available
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Pillars of IRM Practices

» Analyze potential risk(s) and adverse impact(s)
associated with the predictive DSI

Risk Analysis

) L ) * Implement practices to minimize or mitigate
Risk Mitigation risk(s) identified in the Risk Analysis associated
with the predictive DSI

 Establish policies and implement controls for
Governance predictive DSI, including how data are acquired,
managed, and used in the predictive DSI

Note: Generally, many of the
proposed terms and concepts
in the IRM proposal rely on
the National Institute of
Standards and Technology
(NIST) Al Risk Management
Framework and U.S.
Department of the Treasury’s
Office of the Comptroller of
the Currency (OCC) Model
Risk Management Guidance
& Handbook.



https://nvlpubs.nist.gov/nistpubs/ai/NIST.AI.100-1.pdf
https://nvlpubs.nist.gov/nistpubs/ai/NIST.AI.100-1.pdf
https://www.occ.gov/publications-and-resources/publications/comptrollers-handbook/files/model-risk-management/index-model-risk-management.html
https://www.occ.gov/publications-and-resources/publications/comptrollers-handbook/files/model-risk-management/index-model-risk-management.html
https://www.occ.gov/publications-and-resources/publications/comptrollers-handbook/files/model-risk-management/index-model-risk-management.html
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Al Accountability in Health Care:
What Federal Regulations May Apply to Me?

Developer of an
Al-enabled
Medical Device

g’ /] % Developer of Certified
Health IT & Al

Who Must Comply with What?

f@ User of Al

Is my Al activity potentially the focus of federal oversight?

B
8
m Patient

If you are developing an Al-enabled
digital health or software products
that are considered a medical device:

If you are developing Al technology,
based on any USCDI standards, and
it is enabled by or interfaces with
certified health IT:

If you are using Al to support
decision-making in health care or
covered health programs and
activities™:

If you are wondering if you receive
health care and human services
through the use of Al or if there is
federal oversight of Al in healthcare:

 FD&C Act
» Clinical Decision Support Guidance

» Policy for Device Software Functions
and Medical Applications — Function
Guidance

* Predetermined Change Control Plan
for Al/ML-enabled device software
functions

Applicable Federal Regulation

ONC HTI-1 Proposed Rule
Health IT Certification Program

Sec. 1557 Nondiscrimination in
Health Programs and Activities
Proposed Rule

HIPAA Privacy & Security Rule
(e.g., patient right of access)

Sec. 1557 Nondiscrimination in
Health Programs and Activities
Proposed Rule

HIPAA Privacy & Security Rule
(e.g., patient right of access)
FD&C Act

ONC HTI1

*If you are a health program or activity that receives HHS funding, or a health insurer that participates in the Health Insurance Marketplaces, or from health care provider using technology a health care

provider or plan, then...
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A

How can new technologies

add value to CDS

Bryn Rhodes, Smile, Dr. Michael Pencina, Duke Al Health,
and Dr. Irbaz Riaz, Mayo Clinic
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Measuring Clinical Decision Support:

Duke ABCDS

Michael J. Pencina, PhD
November 8, 2023



U “Wild West” of Algorithms

“We have a Wild West of algorithms,”
said Michael Pencina, coalition co-
founder and director of Duke Al
Health. “There’s so much focus on
development and technological
progress and not enough attention to
its value, quality, ethical principles or
health equity implications.”

Politico, April 4, 2023

JusTICE IS COMING

5
- Hc’ﬂ' .
. -




Il We need to do better

Prediction Models — Development, Evaluation,
and Clinical Application

Michael J. Pencina, Ph.D., Benjamin A. Goldstein, Ph.D., and Ralph B. D'Agostino, Ph.D.

(7 ™ NEW ENGLAND
57 JOURNAL of MEDICINE

' “Given the number of emerging prediction models
model and their diverse applications, no single regulatory

Framin

wmine agency can review them all. This limitation, however,

predict

vt does not absolve models’ developers and users from

aly: a ¢

i applying the utmost scrutiny in demonstrating

Today,

e affectiveness and safety.”

throug

health Tecords (EHRS) and the ever, does not absolve models’ rent cholesterol guidelines, for
standardization associated with developers and users from apply- example, are based on persons

Pencina MJ, Goldstein BA, D'Agostino RB. N Engl J Med. 2020 Apr 23;382(17):1583-1586. doi: 10.1056/NEJMp2000589.



' Considerations for CDS development

* Population at risk

* Outcome of interest
* Time horizon

* Predictors

* Mathematical model

* Model evaluation
* Translation to CDS
* Clinical implementation

Pencina et al., NEJM. 2020;382:1583-1586. doi:10.1056/NEJMp2000589



) Health System Example: Duke ABCDS

Algorithm-Based Clinical Decision Support (ABCDS)
Mission Statement:

Out of our primary focus on patient safety and high-quality
care, our mission is to guide algorithm-based clinical decision
support (ABCDS) tools through their lifecycle by providing
governance, evaluation, and monitoring.

27



U ABCDS Overall Framework

Registration Registration Registration Registration

Evaluation on Evaluation on Evaluation on
retrospective prospective pre-specified
outcomes

Evaluations at
regular intervals

General
development deployment

Bedoya et al., JAMIA. 2022; 1-6, https://doi.org/10.1093/jamia/ocac078



) ABCDS Committee Structure

Program
Co-Chairs:; Director: Additional Committee Members:

A\
' ABCDS Oversight
Committee ,
M Lipkin K Lytle
Evaluation
Lead:

ABCDS Implementation
and Monitoring
Sub-Committee

ABCDS Regulatory ABCDS Evaluation
Subcommittee Subcommittee

Co-Chairs: Co-Chairs: Co-Chairs: < Bessins

A Parrish S Elengold S Ellison B Goldstein  EJelovsek A Bedoya C O'Brien

Model Silent General
. Evaluation ’ Deployment




Duke ABCDS Oversight Portfolio Metrics

Active ABCDS Tools by Current Lifecycle Phase
ABCDS Model Registration and Review Total

20

Number of active tools* 15

(includes unregistered) 10 l ' -I '
“’ ' -
0

Number of active tools registered

& S &
\OQ N N \04 6\‘3(’
3 & & o
C@OQS ‘—')\\e& ) QQ,(\?:’C) (\ef‘&o o
: NS & ¢
Number of active tools evaluated & ¢

Model . Silent - b, General
Development Evaluation Wl Deployment

* Tools currently in use or proposed for use at DUHS (excluding retired, on hold)



Privacy,

e Core Principles

Explainability & Fairness
Interpretability & Equity

Health Al
Trustworthiness

Valid
Beneficial & Effective
Testable

Accountability
& Transparency

Reliable & Robust
Usable

CHAI Blueprint for Trustworthy Al
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Living, Interactive Systematic Reviews
and Clinical Practice Guidelines

Irbaz Bin Riaz, MD, MBI, PhD.

Assistant Professor, Mayo Clinic & == _i



Evidence Hierarchy

Significant Expertise
Painstaking
Time-consuming
Expensive

Outdated quickly
Updates restart from scratch

No use of technology
Wasted Efforts

Clinical Practice -
Guidelines

Meta-Analysis
Systematic Revie

Secondary, pre-
appraised, or
filtered

Randomized
Controlled Trial

Prospective, tests treatment

Cohort Studies
Prospective - exposed cohort is
observed for outcome

Case Control Studies
Retrospective: subjects already of interest

looking for risk factors

Primary
Studies

Observational
Studies

Case Report or Case Series

No deSIQn Narrative Reviews, Expert Opinions, Editorials

No humans

_ Animal and Laboratory Studies
involved




EVIDENCE SYNTHESIS WORKFLOW

Ovid
MEDLINE

Screening Extraction Systematic Review Clinical practice
Meta-Analysis guidelines



5000 citations

ASCO Guidelines(2009) - mCRPC

VOLUME 25 - NUMBER 33 - NOVEMBER 20 2007

American Society of Clinical Oncology Endorsement of the
Cancer Care Ontario Practice Guideline on Nonhormonal
Therapy for Men With Metastatic Hormone-Refractory

(castration-resistant) Prostate Cancer
Ethan M. B

‘omasz M. Beer, Michael A. Carducci, Celestia S. Higano,

Ovid Screening Data Systematic Review & Clinical Guidelines Development
MEDLINE Extraction Meta-Analysis
|
1
10000
citations -
ASCO Guidelines (2015)- mCRPC
s
Systemic Therapy in Men With Metastatic
Castration-Resistant Prostate Cancer: American Society of
“linical Onco
. . o
Ovid MEDLINE Screening Data Extraction Systematic Review &

; Clinical Guidelines Development
Meta-Analysis



5000 citations

I
»
Ovid Screening Data
MEDLINE Extraction
ASCO Guidelines (update)-
prostate cancer
JOURNAL OF CLINICAL ONCOLOGY
|
1
. . Systemic Therapy in Men With Metastatic
17000 CltatIOI’IS Castration-Resistant Prostate Cancer: American Society of
Clinical Oncology and Cancer Care Ontario Clinical
Practice Guideline
ee accompanying article on page 1: listen to the podcast by Drs Suzman and Antonarakis
at www.jco.org/podcasts
I IQ
» L

Ovid MEDLINE

Systematic Review &

Screening

Data Extraction

o

Systematic Review &

ASCO Guidelines — prostate cancer

VOLUME 25 - NUMBER 33 - NOVEMBER 20 2007

American Society of Clinical Oncology Endorsement of the
Cancer Care Ontario Practice Guideline on Nonhormonal
Therapy for Men With Metastatic Hormone-Refractory
(castration-resistant) Prostate Cancer

Ethan M. Basch,
Maha H.A. Huss

rk R. Somerfield, Tomasz M. Beer, Michael A. Carducci, Celestia S. Higano,
and Howard . Scher

+
+

A 4

+
+

Clinical Guidelines Development
Meta-Analysis

+
+

A 4

+
+

; Clinical Guidelines Development
Meta-Analysis



EVIDENCE SYNTHESIS WORKFLOW

Ovid
MEDLINE

Screening Extraction Systematic Review Clinical practice
Meta-Analysis guidelines



LIVING EVIDENCE WORKFLOW

The Watcher

Ovid Screening

MEDLINE :

@ NLP Push and Pull
Retrieval System

BioBERT & RNN
architectures

Data
Extraction

Machine learning
assisted annotation

B
-

Central Data Repository

Living Systematic Review
&
Meta-Analysis

Automated rule
based analytic
algorithms

Interactive
Decision Aids

Interactive
Decision Algorithms

Interactive
Evidence Profiles

Living Clinical Guidelines

Integration to EHR



2017
‘ GETUG

— NCT00104715

) CHAARTED
NCT00309985

N
STAMPEDE

—, NCT00268476

) LaTiTupe
NCTO01715285

Ovid
MEDLINE

Screening

Data
Extraction

Systematic Review
&
Meta-Analysis

What are the optimal systemic treatments for men with metastatic,
hormone-sensitive prostate cancer? A STOPCaP systematic review

and network meta-analysis

C.L. Vale »D.J. Fisher o J. Carpenter |.R. White » S. Burdett « N.W. Clarke « K. Fizazi « G. Gravis =
N.D. James «M.D. Mason s M.K. Parmar = L H. Rydzewska « C.J. Sweeney sMR_ Spears «MR. Sydes «
JF.Tiemey « Show less

Open Archive = DOI: https://doi.org/10.1093/annonc/mdx440.026



2017 2019 . _ .
‘ TITAN ENZAMET ARCHES
GETUG

NCT02489318 NCT02446405 NCT0267896
[

— NCT00104715 y I
[ CHAARTED July 4, 2019 July 11%, 2019 Nov 10%, 2019

NCT00309985

N
STAMPEDE

—, NCT00268476

) LaTiTupe
NCTO01715285

+
+

o

+
+

Ovid Screening Data Systematic Review
MEDLINE Extraction &
Meta-Analysis



2019 — -
TITAN ENZAMET ARCHES

NCT02489318 NCT02446405 NCT0267896
[

N N
July 4%, 2019 July 11%, 2019 Nov 10%, 2019

+
+

o
>

+
+

The Watcher

Ovid Screening Data Systematic Review
MEDLINE Extraction &
Meta-Analysis
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NCT02489318 NCT02446405 NCT0267896
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N N
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+
+
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+

The Watcher

Ovid Screening Data Systematic Review
MEDLINE Extraction &
Meta-Analysis

EEE ]|

|
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Central Data
Repository
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NCT02489318 NCT02446405 NCT0267896
[

N N
July 4%, 2019 July 11%, 2019 Nov 10%, 2019

The Watcher

Ovid Screening Data Systematic Review
MEDLINE Extraction &
Meta-Analysis

EEE ]|

|
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Central Data
Repository
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TITAN ENZAMET ARCHES

NCT02489318 NCT02446405 NCT0267896
[

N N
July 4%, 2019 July 11%, 2019 Nov 10%, 2019

Decision Aids

The Watcher

. Decision Integration to EHR
Ovid Screening Data Systematic Review Algorithms
MEDLINE Extraction &
Meta-Analysis
e —
®®® Evidence Profiles

|
(o

Clinical Guidelines

Central Data
Repository
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NCT02489318 NCT02446405 NCT0267896
[

N N
July 4%, 2019 July 11%, 2019 Nov 10%, 2019

Decision Aids

The Watcher

. Decision Integration to EHR
Ovid Screening Data Systematic Review Algorithms
MEDLINE Extraction &
Meta-Analysis
e —
®®® Evidence Profiles

|
(o

Clinical Guidelines

Central Data
Repository



2019 . . . Living interactive website
!5 TITAN ENZAMET ARCHES

NCT02489318 NCT02446405 NCT0267896
[

July 4t 2019 July 11t 2019 th A Living Interactive Systematic Review and Network Meta-Analysis on First-
v Y Nov 10%, 2019 Line Treatment Options in Metastatic Castration Sensitive Prostate Cancer

) - )

Drfeishstingls
Decision Aids

@
—
The Watcher .
_ Irdeuisitive Integration to EHR
Ovid Screening Data Living Syyssemaitic Revimw DecigiroAlgerithms
MEDLINE Extraction & &
Mebetmdinsiysis
=N —

@ Evidetriaptfies

Evidence Profiles

Livian@atiCalidrlioetines

Central Data Repository
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S -
ARASENS PEACE-1

NCT02799602

NCT01957436

[
March 24%, 2019

Ovid
MEDLINE

The Watcher

Screening

April 30", 2019

Data
Extraction

|
(o

Central Data Repository

ey

Living Systematic Review

&
Meta-Analysis

Interactive
Decision Aids

Interactive
Decision Algorithms

Interactive
Evidence Profiles

Living Clinical Guidelines

Integration to EHR



The Watcher

Ovid
MEDLINE

Screening

Data
Extraction

el

Central Data Repository

ey

Living Systematic Review
&
Meta-Analysis

Original Investigation

March 2, 2023

First-line Systemic Treatment Options for
Metastatic Castration-Sensitive Prostate Cancer
A Living Systematic Review and Network Meta-
analysis

Irbaz Bin Riaz, MD, PhD'23; Syed Arsalan Ahmed Naqvi, MBBS2; Huan He, PhD*; Noureen Asghar, MBBSS; Rabbia Siddigi, MBBSS;

h, MDZ; Daniel S. Childs, MD?; Praful Ravi, MD'; Syed A. Hussain, MBBS’; Mohammad
d, MDS; Stephen A. Boorjian, MDY; Christopher Sweeney, MD'; Eliezer M. Van Allen, MD''%; Alan H. Bryce, MD?

filiations

JAMA Oncol. 2023;9(5):635-645. doi10.1001/jamaoncol.2022.7762

Interactive
Decision Aids

Interactive
Decision Algorithms

Interactive
Evidence Profiles

Living Clinical Guidelines

Integration to EHR
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Auto Push
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LIVING EVIDENCE WORKFLOW

PubMed
Ovid



LIVING EVIDENCE WORKFLOW

Auto Search

PubMed
ovid > H




LIVING EVIDENCE WORKFLOW

ER
# Searches Results
1 exp *Prostatic Neoplasms/ 283331
2 exp Clinical Trial/ 2498364
3 exp Meta-Analysis/ 353101
Auto Search 4 1and(2or3) 27693
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Adjuvant Pembrolizumab after Nephrectomy in Renal-Cell Carcinoma.

Adjuvant Sunitinib for High-risk Renal Cell Carci After

y group Analyses and Updated Overall Survival Results.
Randomized Phase lll Trial of Adjuvant Pazopanib Versus Placebo After Nephrectomy in Patients With Localized or Locally Advanced Renal Cell Carcinoma.

Adjuvant Sorafenib for Renal Cell Carcinoma at Intermediate or High Risk of Relapse: Results From the SORCE Randomized Phase lll Intergroup Trial.

Adjuvant Suniti

High-Risk Renal-Cell Carcinoma after Nephrectomy.
Adjuvant sunitinib in patients with high-risk renal cell carcinoma: safety, therapy management, and patient-reported outcomes in the S-TRAC trial.

Adjuvant sunitinib or sorafenib for high-risk, non-metastatic renal-cell carcinoma (ECOG-ACRIN E2805): a double-blind, placebo-controlled, randomised, phase 3
trial.

Adjuvant Pazopanib Versus Placebo After Nephrectomy in Patients With Localized or Locally Advanced Renal Cell Carcinoma: Final Overall Survival Analysis of the
Phase 3 PROTECT Trial.

Axitinib versus placebo as an adjuvant treatment of renal cell carcinoma: results from the phase lll, randomized ATLAS trial.
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Adjuvant sunitinib or sorafenib for high-risk, non-metastatic renal-cell carcinoma (ECOG-ACRIN E2805): a
double-blind, placebo-controlled, randomised, phase 3 trial.
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- 5365 &5 Overail survival g Ured and sorafenib, two oral anti-angiogenic agents that are effective in advanced renal-cell carcinoma, in patients with resected local disease at high risk for recurrence. In
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[0.34,1.33) (D60, 2.21) (0.42,1.54) (047,169 (0.31,1.18)
g API+ADT 083 124 111
E {0.63, 1.09) (0,65, 2.38) (0,97, 1.25)
=
E D+ADT 112 0.90
3 {(0.59,2.17) (0.80,1.03)
paRO+0+aDT 110 LES
[0.82, 1.48) (0.85, 3.19]
E+AAP+ADT 0.89 133 1.08 1159 0.81
[0.65, 1.22) (0.68,2.60) (0.89,1.29) (097,145 (D.62,1.05)
E+D+ADT 0.94 140 113 135 0.85
(0,67, 1.30) {0.71,2.76) (0.87.147) (099,157 (0.64,1.13)

Comparison vs 'D+ADT’
Fixed Effect Model

= FOREST PLOT

Forest plot

L ]

L ]

L ]

L ]

L ]

L ]

L ]

HR  95%¢cl ®

—_— 075 (059095 =
— 125 (L1614 m

L ]

. 112 [05%212] m

L ]

—et 090 [0.80;1.03) ®

. | =

T —— 068 (057,08 1
—_— 084 065,102 3
e 080 (064100 m
L ]

m T T T T T 1 L ]
05 08 10 12 14 18 18 20 .
L ]

L ]

| |

EEEEEEEEEEEEEEEEEEEEEEESR
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E+AAP+ADT

112
{0.82, 1.54)

075
{0.38, 1.47)

0.93
(0.78, 1.12)

0.84
{0.69, 1.03}

123
{0.95, 1.51)

1.05
{077, 1.43)

E+D+ADT

1.06
(0.77,1.49)

0.71
(0.36,1.41)

0.85
(0,68, 1.15)
0.80
(.64, 1.01)
118
(0,88, 1.56)

0.95
(0.70.1.30)

Rank table

@ RANK TABLE .
Treatment P-Score Rank E
DARQ+D+ADT 0.9263 1 -
AAP+D+ADT 0.7785 2
E+D+ADT 0.6743 3
E+ARP+ADT 0.6011 4
API+ADT 0.4539 5
APA+D+ADT 0.2647 6
D+ADT 0.2538 1
ADT 0.0475 8
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Interactive manager

n . L ]
. Choose reference treatment, measure of effect, and denominator for absolute effect. .
L ]
u n
u n
- Comparator: | ADT ~| € Show survival data: m L Display risks per: | 1000 & Color guide . Evidence profile
H Cnmparatur: -[EFCT -rm --- --er-o-n?;& ?e EEEEEEEEEEEEEEEEESR
u Outcome Apalutamide Enzalutamide  Abiraterone acetate Docetaxel TAK+ADT NSAA+ADT
L] ADT Docetaxel + Docetaxel
n
: Owverall survival {all patients) 549 per 1000 208 fewer 179 fewer 145 fewer 141 fewer 145 fewer 91 fewer T2 fewer 21 fewer
. HR ) Rank 9 Rank 1 Rank 2 Rank 3 Rank & nanu Rank 6 Rank 7 Rank &
n
P sion f vival (all
. mgresq":";ti;&nif_lup walia 559 per 1000 NA 316 fewer 298 fewer 285 fewer 191 fewer 130 fewer 189 fewer 11 fewer
. ? . o Rank & Rank 1 Rank 3 Rank 2 Rank 6 Rank 5 Rank 7
] -4
: Adverse events (grade = 3) 366 per 1000 172 more 256 more 70 maore 17 fewer 139 more 150 more 103 fewer
. RR) Rank 3 Rank 7 Rank 8 Rank 4 Rank 2 Rank 5 Rank 6 Rank 1
n
Overall survival (high vol
s e UM 586 per 1000 A 218 fewer 126 fewer 146 fewer 170 fewer 114 fewer NA 86 fewer
: bH R , Rank 7 NA Rank 1 Rank 4 Rank 3 Rank 2 Rank 5 N& Rank 6
] o
n
Overall survival (low vol
o S UM 578 per 1000 NA 78 fewer 159 fewer 110 fewer 130 fewer 27 fewer NA 62 more
. BHF' " Rank & NA Rank 4 Rank 1 Rank 3 Rank 2 Rank & NA Rank 7
: P ion f ur I {high
. mgmszz:j:; S:;;“e‘_a TN 544 per 1000 NA 393 fewer 293 fewer 286 fewer 266 fewer 131 fewer NA 15 fewer
W = ]
. ' HF_"_ : Rank 7 NA Rank 1 Rank 4 Rank 2 Rank 3 Rank 5 NA Rank §
n 7
n
. ngreszig? Z';;:" oW 429 per 1000 NA 215 fewer 246 fewer 298 fewer 193 fewer 29 fewer NA 56 fewer
. mmae)
- ' HF_”_ : Rank 7 NA Rank 3 Rank 2 Rank 1 Rank 4 Rank 5 NA Rank &
] o
n
. Cveral 5”;'::;;?;”':hmm“s 492 per 1000 185 fewer 172 fewer 123 fewer 145 fewer 145 fewer 28 fewer NA 35 fewer
- 3H R “ Rank & Rank 1 Rank 2 Rank 5 Rank 3 Rank 4 Rank 6 NA Rank 7
: Overall survival : tach
. Ve ”””C:ifa;:: 3CArONOUS. 357 per 1000 143 fewer NA 199 fewer 83 fewer NA 29 fewer NA D fewer
- ”H . Rank & Rank 2 NA Rank 1 Rank 3 NA Rank 4 NA Rank 5
] “ !
n
Progression-free survival
- |m».=,-g1=u:hronol..|‘= sieease: 326 per 1000 A MNA 177 fewer 173 fewer R M& N& 0 mare
. — - Rank 4 NA NA Rank 1 Rank 2 NA NA NA Rank 3
] L)
n
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Living Interactive PRISMA

[ Study List | Final number in quantitative synthesis (meta-analysis)

Initial sarch from databases Records identified through 10 clinical trials, 25 references
(26,595 references) automatic update ) Abiraterone plus Prednisone in Metastatic, Castration-Sensitive Prostate Cancer
! (2,579 references) Fizazi, Karim; Tran. HamPhuong; Fein, Luis; Matsubara, Mobuaki; Redriguez-Antolin, Alfredo; Alekseey, Boris
QOzguroglu, Mustafa, Ye, Dingwei; Feyerabend, Susan; Protheroe, Andrew; De Porre, Peter; Kheoh, Thian; Park, Youn C_;
[ | Todd, Mary B.- Chi, Kim M.; Latitude Investigatars

2017 07 27 New England Journal of Medicine; p. 352-360; vol. 377; (4) . 26575607 NCTO1715285

) Apalutamide for Metastatic, Castration-Sensitive Prostate Cancer

Records afler removing duplicates Chi, Kim M.; Agarwal, Meeraj; Bjartell, &nders; Chung, Byung Ha; Pereira de Santana Gomes, Andrea J.; Given. Robert;
(24,418 references) Juarez Sote, Alvaro; Merseburger, Axel 5.; Ozgureglu, Mustafa; Uemura, Hiretsugu; Ye, Dingwei; Deprince, Kris; Naini,
Wahid; Li, Jinhui; Cheng, Shinta; Yu, Margaret K.; Zhang, Ke; Larsen, Julie S_; McCarthy, Sharon; Chowdhury, Siman;
| Curmrently screening Titan Invesiigators o o N
P 2019 07 04 New England Journal of Medicine; p. 13-24; vol. 381; (1) . 21150574 NCTO2489318

({h24 references)

v

Records scresned
(23,894 references)

E) Enzalutamide with Standard First-Line Therapy in Metastatic Prostate Cancer

Davis, lan O_; Martin, Andrew J_; Stockler, Martin R_; Begbie, Stephen; Chi, Kim M.; Chowdhury, Simon; Coskinas, Xanthi;
Excluded by tifle Frydenberg, Mark; Hague, Wendy E_; Horvath, Lisa G_; Joshua, Antheny M_; Lawrence, Nicola J_; Man, Gavin

{22,090 references) IMcCaffrey, John; McDermott, Ray; Mcdannett, Margaret; North, Scott A ; Pamis. Francis; Parulekar, Wendy; Pook, David

W Reaume, M. Meil, Sandhu, Shahneen K_; Tan, Alvin; Tan, T. Hsiang; Thomsen, Alastair; Tu, Emily; Wera-Badillo,

Francisco; Williams, Scelt G.; Yip, Senia; Zhang. Alison Y. Zielinski, Robert B.; Sweeney, Chriztopher J_; Enzamet Trial

Investigaters; the, Australian; Mew Zealand, Urogenital: Prostate Cancer Trials, Group

Excluded by abstract | 3015 07 11 New England Journal of Medicine; p. 121-131; vol. 381; (2) . 311570964 NCT02448405

(836 references)

h 4

Full-text assessed for eligibility
(968 references)

L\ 20K

) ARCHES: A Randomized, Phase Ill Study of Androgen Deprivation Therapy With Enzalutamide or
Placebo in Men With Metastatic Hormone-Sensitive Prostate Cancer.

Excluded by full text Andrew J Armstrong, Russell £ Szmulewitz, Daniel P Petrylak. Jeffrey Holzbeierlein, Arnauld Villers, Arun Azad, Antonio
> review Alcaraz, Boris Alekseev, Taro Iguchi, Meal D Shore, Brad Rosbrook, Jennifer Sugg. Benoit Baron, Lucy Chen. Amulf
Stenzl
Y (939 references) | 541547 29 ) Clin Oncol . 31329516 NCT02677896
Studies included in systematic review o ) . .
(n=10) ) Androgen Deprivation Therapy (ADT) Plus Docetaxel Versus ADT Alone in Metastatic Non castrate
e : i -te vival Analysis of the Randomized
29 references Prostate Cancer: Impact of l‘-fletastahc Burden and Long-term Survival Analy
( ) Phase 3 GETUG-AFU15 Trial
Graviz, Gwenaeglle; Boher, Jean-Marig; Joly, Florence; Soulie, Michel, Albiges, Laurence; Pricu, Franck, Latorzeff, Igor;
Delva, Remy; Krakowski, Ivan; Laguerre, Brigitte; Rolland, Frederic; Theodore, Christing; Deplangue, Gael, Ferrero
Jean-Marc; Culine, Stephane; Mourey, Loic; Beuzeboc, Philippe; Habibian, Muriel; Cudard, Stephane; Fizazi, Karim;
I:I PRISMA Studies included in meta-analysis Getug.
process (n=10) 2016 05 European Urology; p. 256-62; vol. T0; (2) . 26610855 NCTO0104715
I:I Clickable with
detailed study lisz {25 rEfE'r'EnCE'S]

(9 Addition of docetaxel, zoledronic acid, or both to first-line long-term hormone therapy in prostate
cancer (STAMPEDE): survival results from an adaptive. multiarm, multistage, platform randomised
controlled trial -
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Interactive Summary Table

T Filters | | & Reset |

O NHT-doublst
O Chemo-doublst

Add-on Treatment

) Darolutamide + Docetaxel
) Abiraterone acetate + Docetasl

2 Apalutamide

O Enzalutamide

O Abiraterone acetate

' Docetaxel

O Tak

Treatment Class

O NHT

(' Chemotherapy

Trial Version

) Original

) Fallow up

M Columns | | ©Checkall | | D Resetin |

TRIAL
CHARACTERISTICS

NCT PMID  Authors  Year [ Original/Follow Up @ Included in MA [ Trial Name [@Full Pub or Abstract §3 Phase [ Number of Arms Included
4 Treatment Arm 1 [ Control Arm [ Class of Agent in Treatment Arm 1 Treatment Arm 1 Regimen [ Total Participants - M N [ @ Treatment Arm 1 [ Control Arm |
Quality of Life reported Quality of Life Scale
| Reporting by prognostic groups - Y/N [ @@ Synchronous @ Metachronous High volume Low volume |
[ Violume of disease - N (%) [ & High Low |

Median Follow Up Duration (mo) () Median On-Treatment Duration [ B Rx (mo) [ Control (mo) |

POPULATION
CHARACTERISTICS

T IMode of metastases - M (%) [ B Synchronous Metachronous |
B Docetaxel administration- N (%) (JPS [ E0-N (%) E1-2-N (%) ] CGleasonscore [@=7-N(%) E=8-N(%)]

[ Visceral Metastasis [ B Liver - N (%) Lungs - N (%) | Bons Metastasis - N (%) Modal Metastasis - N (%)

_] Previous local therapy [ [ Prostatectomy - N (%) Orchiectomy - N (%) Radiotherapy - N (%) |

_IMedian 0S (mo) [ @ Rx & Control |

T ) Median Age (years) [ ERx [ Control |

RESULTS FOR [ Primary Endpoint(s) [ Secondary Endpoint(s) [ OS rate at years [ ERx [ Control |

SSEEEE#ION _IPFS rate at years [ @ Rx @ Control ) Median PFS (mo) [ ERx [ Control | CTTPSA(mo) [ ERx @ Control |
TJORR- N (%) Rx [ @ Overall @3CR ESD EFD ] "] ORR - N (%) Control [ f@ Overall EJCR E@SD [EFD ]
C] All-Cause Grade 3 or Higher (%) [ [ Rx Control | _) TRAE Grade 3 or Higher (%) [ @ Rx Control | ) TRAE Grade 5 (%) [ @ Rx (@ Control |
_IMo of Deaths [ [ Rx Control |
RESULTS BY T Synchronous OS Rate (%) [ ERx Control | _)Metachronous OS Rate (%) [ B Rx Control | T High volume OS Rate (%) [ ERx Cantrol |
ZF;%SI:?STIC _High volume Median OS5 [ B Rx Control | High volume Median PFS [ B Rx Confrol | _] Low volume OS5 Rate (%) [ B Rx Control |

O] Low Volume Median OS [ B Rx Control | Low Volume Median PFS [ @3 Rx [ Contral |

B Data of Studies | 30 records (28 citations)

NCT PMID Authors Year |Original/Follow Up | Included in MA | Trial Name Full Pub or Abstract | Phase  Number of Arms Included | Treatment Arm 1 | Contri
NCT00104715| 23306100 Gravis, Gwenae. .. ﬁ original no GETUG-AFU15| Full Pub 3 2 D+ADT ADT
NCTO0309985 | 26244877 Sweeney et al 2015 |original no CHAARTED Full Pub 3 2 D+ADT ADT
NCT00104715| 26610858 Gravis, Gwenae... | 2016 |followup yes GETUG-AFU15| Full Pub 3 2 D+ADT ADT
NCT00268476| 26719232 James, Nichola... |2016 |followup yes STAMPEDE Full Pub 3 2 D+ADT ADT
NCTO01715285| 28573607 Fizazi, Karim etal |2017 |original yes LATITUDE Full Pub 3 2 AAP=ADT ADT
NCT00268476| 28578639 James, Nichola... |2017 |fellowup yes STAMPEDE Full Pub 3 2 AAP=ADT ADT
NCT01715285| 29326030 Chi, KimM_etal |2018 |followup no LATITUDE Full Pub 3 2 AAP+ADT ADT
NCT00309985| 29334722 Kyriakopoulos e... [2018 |followup yes CHAARTED Full Pub 3 2 D+ADT ADT
NCTO00309985| 29522362 Morgans, Alicia ... |2018 |followup no CHAARTED Full Pub 3 2 D+ADT ADT
NCT00268476| 20520169 M R Sydes et al 2018 |followup yes STAMPEDE Full Pub 3 2 AAP+ADT D+AD
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Primary Analysis

[] Overall survival (all patients)
[ Progressian free survival (all patients)

[ Adverse events (grade = 3)

Sensitivity Analysis I

[ Overall survival (high volume
disease)

[ Overall survival {|low volume disease)
(0 Prog
volume dise
) Prog

disease)

free survival (high
)

free sunvival (low valume

[ Overall survival (synchronous disease)
[%) Overall survival [metachronous
diseass)

GPr

(synchron:

free survival

isease)
free survival
disease)
(3 Overall sunvival (young)

(%) Overall survival (old)

free survival fyoung)
free sunvival (cld)

) Overall sunival

[Gleazan seare *81

Forest Plot for Overall survival (all patients)

Study HR 95% CI Hazard Ratio (95% CI)
Gravis, Gwenaelle et al 2016 0.58 [0.68; 1.14] e
{yriakopoulos et al 2018 0.72 [0.39; 0.88] —
Fizazi, Karim et al 2019 0.66 77] ——
0.81 .-
060 [0.50: 0.71] -
0.66 [0.53; 0.82] —e—
0.86 [0.72:1.02) ——]
0.65 [0.53; 0.79] —a——
0.70 [0.38; 0.84] ——
Random effects model 0.72 [0.66; 0.78] ¢

Heterogeneity: F=48% t'=00085, p=0.05 |

0.1
Favours Doublet

Forest Plot for Overall survival (high volume disease)

HR 93% Q1 Hazard Ratio

P
-
-
4.:7
—
+
|

[0.63; 0.74] <

[063; 0.98]

Random effects model
Heterogeneity: F=9%, 1°=0.0013, =036

0.68

0.1
Favours Doublet

-

(95% CD

Relative weight

1
2
Favours ADT

7.7%
102%
133%
131%
120%

0.8%
121%
105%
4%

100.0%

Relative weight

2
Favours ADT

I Subgroup Analysis I

[ Overall survival by choice of doublet

[ Prog
doublet therapy

hoice of

free survival by

['] Overall survival by volume of
disease

[ Overall survival in high velume by
chaoice of doublet th

[ Overall survival in low volume by
choice of doublet therapy

[ Progressian free survival by volume

of disease

free survival in high

doublet therapy
free survival in low

of doublet therapy

Interactive PWMA Panel

Forest Plot for Overall survival by volume of disease

Study HR

subgroup = High volume
sravis, Gwenaelle et al 2076 0.78

opoulos et al 2018 0.63
Fizazi, Karim et 2l 2019 0.62
Clarke, N, W 2019 0.81

James, N, et al 2020 0.59
Chi, Kim M. et al 2021

Armstrong, Andrew )
Davis, lan D. et al
Random effects model

Heterogeneity: P=9%, 7°=00013 p=036

subgroup = Low volume
Gravis, Gwenaelle et al 2016
akopoulos et al 2018

, Karim et al 2019

Clarke, N. W, et al 2019
Andrew | g et al 2022
James, N, et a 0

Chi, Kim M. et al 2021

Davis, lan D et al 2022
Random effects model
Heterageneity: - !

S o000 oo

=0.0389, p=0.05

Random effects model _
Heterogeneity: =0.0093, p=0.11
Test for subgroup differences:

0.69

%, df=1.0000, (p=0.92)

95% Cl

[0.56; 1.09]
1050 0.79]
4]

28]
1052 0.83]

[0.6% 0.99]
[0.63; 0.74]

[0.57; 0.84]

[0.62; 0.75]

Hazard Ratio (95% CI) Relative weight

i
T et

5.
2
1
k)
&
&
S
8

66.9%

R R

2 Fooon L

100.0%

T 1
0.1 1 2

Favours Doublet Favours ADT




LIVING EVIDENCE WORKFLOW

} ; Interactive NMA Panel
Primary Analysis
22 Select outcome: [ Overall survival (all patients) w |
B LEAGLETAELE i RANK TABLE
Treatments
AAP+ADT  ARP+DHAOT APAADT  D#ADT DARO#DADT E+ADT  NSAA=ADT TAkeaDT  reatment P-Scare Rank
DARC+D+ADT 0.2478 1
e - oAz (O] o5+%on o74%z0) (R o7
(©. ) o ) ) ©28.128) OF7.118)  papspennT pare 2
AMP+D+ADT 1.14 1.12 0.81 1.15 1.41
(025, 1.50) (0,21, 1.58) (088, 1.22) (0.82, 1.61) (083, 213)  APA+ADT 06432 3
ADT 021 AMP+ADT 05342 4
-- ---- [‘3?1 125) (0.58, 1.12)
} 7
APA+ADT o 135 E+A0T 0.6307 5
5 (DE.O 127 (D 64 123} (0. 94 1 48) (0 ﬂ'l 1 08 (0 rfi 135‘ (0.85, 1.85)
h O=ADT 03414 L]
T D+ADT 0.88 122 1.05
£ --- i f"? o Lh - (0.85.1.08) (0.81.1.87) (075, 1.48)  Tax+aDT 0.3253 7
Q
5}
DARC+D+ADT 1.25 1.10 1.24 127 .
(1.00, 157) (0.82. 1.48) (0.94, 1.85) (0.94, 1.68) NSAA+ADT D103 8
E+ADT 0.8 08T 088 1.18 07a 123 ADT 0055 a8
(0.78, 1.26) (0.62. 1.22) (0.74,1.32) (0.82. 1.48) (0.59, 1.06) (0.25, 1.58)
MSAR+ADT 0.82 0.35
-- (020,41 - (060 1.10) (072.1.02)
TAK+ADT 0.85 1.16
tDﬁ-: l 15) (04 OE} (0. EQ 1 72) (D54 l 18) (0.67.1.349) (063 105} (083, 1.38)
The values in each call represent the relative treatment effect (and 85% CI) of the trestment on the top, companed to the trestmant on the left.
Green color suggests relative trestment banefit Light green suggests non-significant benefit and dark green suggests signficant benefit. Red
color suggests relative trestment harm. Light red suggests non-zignificant harm and dark red suggests significant harm.
%" NETWORK PLOT E FORESTFLOT #¥ Select comparator: 1= F-Score PLOT
Comparison vs "A0T 1 095
HNEAA+ADT na2
E+ADT 03
Treatment HR 85% Cl 064 053 063
TAK+ADT BAPLADT — 085  [0580.73 0.6
ABPO+A0T =l 0.58 [0.44; 0.75]
O 0 D34 £
DARCHDHART AFAHADT e 085 053 0.7E 04 0.34 033
D+AD0T — 077 [0.69; D.85] - 0410
AAPHADT  panpyDeADT —a— 08T [0.43064] 006
E+ADT —_— 0.65 [0.53; 0.81] 0r T T |
ADT = 071 1.25 & &6 & & &5 & & & &
NSEA+ADT 0.94 0.71:1.25] o =« o < £ oL oA A o
TAK:ADT 081 [0.58; 1.12] & 4 o 4 & o4 o= o
AAP+D+ADT 2 = @ % = Z
— T T T T 1 8 o - =€
AEn 05 06 OF 08 0§ 10 11 12 z Z =
bDT Crynamic forest plots are generated by users input. Select reference [} )
treatment dynamically using the dropdown options at the top right comer
of panal.
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SUMMARY OF FINDINGS: PAIRWISE META-ANALYSIS

The Summary of Findings (SoF) table is designed to summarize the key results of pairwise meta-analysis and to evaluate confidence in the estimates of eff
This table summarizes results for patient-important outcomes for all treatment options investigated in included trials as compared to contrel, in adjuvant
RCC. Users can select their outcome of interest from the left-hand panel by clicking on it and enter any baseline risk for that outcome, to visualize the
absolute risk differences due to treatment.

Choose measure of effect and denominator for absolute effect.

Rizsks per: Show raw data: Show CI- Show ARD: Show survival data: & Color guide

Absolute ; f
Certainty in
Outcome Relative ) v Importance
Intervention Control Risk Difference Evidence
Cwerall s.ur\.rwal {all HR D72
patients) N 371 per 1000 476 per 1000 105 fewer per 1000 MA
) (0.66 to 0.78)
9 Studies
Progression free survival HR 055
(all patients) N ) 478 per 1000 692 per 1000 214 fewer per 1000 Moderate NA
i (0.49 to 0.63)
9 Studies
Adverse events (grade = RR 147
3) ) 491 per 1000 345 per 1000 146 more per 1000 MA
i (1.20 to 1.69)
T Studies
COwerall survival (high LR 068
volume disease) ) 436 per 1000 568 per 1000 132 fewer per 1000 Low A
i (0.63t0 0.74)
& Studies
Owerall survival (low HR 069
volume disease) ) 274 par 1000 371 per 1000 97 fewer per 1000 Low A
i (0.57 to 0.84)
8 Studies
Progression free survival HR 051
(high volume disease) ' 645 per 1000 869 per 1000 224 fewer per 1000 Low MA
i (0.46 to 0.57)
8 Studies
Progression free survival HR 049
(low volume disease) (0.36 1o 0.67) 353 per 1000 589 per 1000 236 fewer per 1000 Low MA

8 Studies
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SUMMARY OF FINDINGS: NETWORK META-ANALYSIS

The Summary of Findings (SoF) table is designed to display multiple comparisons in an interactive manner. All possible combinations in network meta-
analysis can be compared using this framework. Users can interactively select or deselect SoF for a given clinical cutcome by clicking the outcome of interest
from the left-hand panel. Users can also enter any baseline risk for an outcome, to visualize the absolute risk differences due to treatment. Clicking on any of
the colored boxes displays details of that effect estimate as well as its associated certainty of evidence assessment.

Choose reference treatment, measure of effect, and denominator for absolute effect.

L Comparator: [Docetaxel V] £ Show survival data: 1 Display risks per: | 1000 & Color guide
Comparator: Darolutamide + Abiraterone acetate
Qutcome - Apalutamide Enzalutamide  Abiraterone acetate TAK+ADT NSAA+ADT
Docetaxel Docetaxel + Docetaxel

Ovwerall survival (all patients) 458 per 1000 17 fewer 90 fewer 52 fewer 43 fewer 52 fewer 91 more
(HR) Rank 6 Rank 1 Rank 2 Rank 3 Rank 5 Rank 4 Rank 9

Progress |0r;I tf;f;aﬂet ;UI‘UI\"El (all 64 fewer 136 more
patents) Rank 5 Rank 8

Adverse events (grade = 3) 557 per 1000 23 more 117 more 89 fewer 181 fewer 11 fewer 273 fewer 162 fewer
(RR) Rank 6 Rank 7 Rank & Rank 4 Rank 2 Rank 5 Rank 1 Rank 3

(HR)
Overall survival (high volume

4497 per 1000 206 fewer 111 fewer 174 fewer 66 fewer
Rank & Rank 1 Rank 3 Rank 2 Rank 4

disease) 566 per 1000 114 fewer 11 fewer 34 fewer 62 fewer 51 more
(HR) : Rank 5 NA Rank 1 Rank 4 Rank 3 Rank 2 NA Rank 6
(HR)
Overall ival {low vol
vers 5“;5";1820 YYOUME 344 per 1000 NA 49 fewer 130 fewer 81 fewer 101 fewer NA 90 more 27 more
(HR ) ’ Rank 5 NA Rank 4 Rank 1 Rank 3 Rank 2 NA Rank 7 Rank &
(AR
Progression free survival (high
volume disease) 658 per 1000 NA 262 fewer 47 fewer 123 fewer 100 fewer NA 160 more 174 more
(HR ) ! Rank 5 NA Rank 1 Rank 4 Rank 2 Rank 3 NA Rank 6 Rank 7
Rz a9
Prog re:;fnm:i:sil;:;al (low 426 per 1000 NA 151 fewer 192 fewer 256 fewer 123 fewer NA 38 more
! Rank 5 NA Rank 3 Rank 2 Rank 1 Rank 4 NA Rank 6

(HR)
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Interactive Evidence Map

EVIDENCE MAP

The evidence map visually summarizes the evidence for available treatment comparisons and identifies evidence gaps that warrant future research. User ca
select a treatment option of interest from the dropdown to visualize whether it is comparable, beneficial or harmful {color), certainty of evidence (size of the
circle) as compared to other treatment options in the network, Empty slots {no circles) denote the complete lack of evidence (either direct or indirect).

Select treatment: Docetaxel w

Certainty in Evidence Wery Low Loww Moderate High

Treatment Effects

@ sSignificant Benefit (High)
. @ cSignificant Bene loderate)

Carolutamide + Docetaxel

Significant Benefit (Low)

Mo Significant Effect {High)

Mo Significant Effect {Moderate)
Mo Significant Effect {Low)
Significant Harm {High]
Significant Harm { Moderatsa)

Abiraterone acstate + Docetaxel

Apalutamide

Significant Harm { Low]}
Enzalutamide

Abiraterocne acstate

Comparatar

QOutcomes of Interest




LIVING AND INTERACTIVE SYSTEMATIC
REVIEWS!

« Truly living guidelines(real time updates, S
almost!)

* More with available resources(double
output, same resources!)

* Rigor and Agility

« Standardization for EHR integration and
downstream efforts(evidence summaries, B B
shared decision-making aids, algorlthms) AT B o A Sl A A
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Key Clinical Need:

Improved Lung Cancer Screening

® Lung cancer: #1 cause of cancer deaths in United States for both men and
women.’

® Lung cancer screening (LCS) with annual low-dose CT scans can reduce lung
cancer deaths by ~20%.%3

®* The US Preventive Services Task Force (USPSTF) has recommended offering
screening to high-risk patients (older patients with a history of heavy smoking)
since 2013.4°

® The vast majority of eligible patients in the United States are not screened.

o 2020: 6.5% screening rate nationwide; < 2% in Utah.®

1. https://www.cancer.org/cancer/types/lung-cancer/about/key-statistics.html

2. Aberle DR et al. N Engl J Med. 2011;365(5):395-409.

3. De Koning HJ et al. N Engl J Med. 2020;382(6):503-513.

4. https://www.uspreventiveservicestaskforce.org/uspstf/recommendation/lung-cancer-screening-december-2013

5. https://www.uspreventiveservicestaskforce.org/uspstf/recommendation/lung-cancer-screening

6. Fedewa SA et al. Chest. 2022;161(2):586-589. 100
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https://www.cancer.org/cancer/types/lung-cancer/about/key-statistics.html
https://www.uspreventiveservicestaskforce.org/uspstf/recommendation/lung-cancer-screening-december-2013
https://www.uspreventiveservicestaskforce.org/uspstf/recommendation/lung-cancer-screening

Provider Barriers to Screening’

® Lack of familiarity with eligibility criteria and insurance coverage.
® Difficulty identifying eligible patients.

® Need for guidance on management of screening results.

® Skepticism about benefits of screening.

® Insufficient time or knowledge to conduct shared decision making (SDM).

o Important due to potential downsides (e.g., biopsy complications) and wide individual
variation in expected benefit (e.g., reduction in lung cancer deaths was ~60x higher in
patients at the highest vs. lowest quintile of risk in the National Lung Screening Trial?).

o Recommended by clinical guidelines.3#4

o Required by CMS prior to initiating screening; includes need to use a decision aid.®

1. Wang GX et al. Radiology. 2019;290(2):278-287.

2. Kovalchik SA et al. N Engl J Med. 2013;369(3):245-254.

3. https://www.uspreventiveservicestaskforce.org/uspstf/recommendation/lung-cancer-screening

4. https://info.chestnet.org/screening-for-lung-cancer-chest-guideline-and-expert-panel-report

5. hitps://www.cms.gov/medicare-coverage-database/view/ncacal-decision-memo.aspx?proposed=N&ncaid=304

101
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https://info.chestnet.org/screening-for-lung-cancer-chest-guideline-and-expert-panel-report
https://www.cms.gov/medicare-coverage-database/view/ncacal-decision-memo.aspx?proposed=N&ncaid=304

Project Objective

® Design, develop, and evaluate a widely scalable approach to
enabling LCS that addresses key barriers to screening.

102
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Intervention Goals

® Integrate with routine primary care workflows.
®* Make it easy for providers to identify patients who are eligible for LCS.

®* Make it easy and fast for providers to conduct SDM.

o Support an Everyday SDM model that can be completed within 1-2 minutes, while
supporting Full SDM when the time is available.?2

® Use an approach that can be widely scaled.

1. Caverly TJ et al. J Gen Intern Med. 2020;35(10):3045-3049.
2. Caverly TJ et al. MDM Policy Pract. 2021;6(2):23814683211055120.
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Key Starting Resource:

Decision Precision

LUNG CANCER SCREENING

TALKING TO THE PATIENT

EMR TEMPLATE ABOUT

Personalize the Conversation

This patient is eligible for screening! —

Given this patient’s age and smoking history, he is eligible for screening according
to the US Preventive Services Task Force criteria.

This patient's risk of dying of lung cancer is 3.47%

Patient here

#

Lowest risk among eligible patients Highest risk among eligible patients

O Screening is preference sensitive* [ Screening is high benefit

* Best option depends on patient preferences

About the patient
Age
63

Gender
Male

Years Smoker
36

Has quit smoking?
No

Cigarettes per day
70

Asbestos?
Yes

l————W- — I
—_—

1. Lowery J et al. IMIR Hum Factors. 2022;9(2):e32399.

Web-based LCS SDM
tool developed with
VA funding by Drs.
Tanner Caverly and
Angie Fagerlin at
Univ. of Michigan and
Ann Arbor VA

Originally designed to
support Full SDM

Worked well when
used by full-time LCS
coordinators in the
context of dedicated
LCS SDM sessions at
the VA

Too time-consuming
to use routinely in
primary care settings

© 2023 Kensaku Kawamoto
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Enhancement of Decision Precision

to Support Everyday SDM

@ LUNG CANCER SCREENING RISK CALCULATOR Only elements

About the patient fuestions frequently asked by Why personalize lung cancer Evidence Basis and needed fOr Every_day
pesonazes Rk Asssamert scesning recommenditions? Development SDM kept on main

Web page

This patient is eligible according
to the USPSTF guidelines Screening benefits likely outweigh harms

= Risk of developing lung cancerin 5 years: 10.86%
View eligibility aiteria = Patignts nesded to screen to avoid 1 lung cancer death: 50 patients
= Life sxpectancy without screening: 10,9 years

= Dueto very high lung cancer risk and reasonabile life expectancy, screening benefits likely outweigh
Demographics harms like false positive findings l=ading o invasive tests

Content relevant to
e . Full SDM moved to
Sex  Male E supplemental tabs

Race or Ethnicity ~ MNon-Hispanic Discourage Screening Preference Sensitive Encourage Screening
Black/African

American Replete With

Smoking History

Yeors Smoked 45 Screening is likely high benefit for this patient numerous time'SaVing

— features

smoking?

Average packs 2 . .
per day Among 1,000 people like this person...

backyears 50 Available for free at
Additional Factors ot screenes Screened every year for 3 years https://screenlc.com

aseees
COPD or fes ssssss

L]
Emphysema? samaes

Incorporated in the

Foundation (default
recommended) LCS
module of Epic
electronic health

Legend: Legend:

People who died from lung cancer within 5 years ® 92 People who died from lung cancer within 5 years ® o reCOrd (E H R) SyStem
People who avoided a lung cancer death due to ® 20 1 05
screening

© 2023 Kensaku Kawamoto


https://screenlc.com/

Decision Precision+: EHR

Integration with SMART on FHIR

. ; - —— . - - 0 - — . :Lung Cancer Screening App - &
Lung Cancer Screening App @ %
~
- Q) LUNG CANCER SCREENING RISK CALCULATOR
About the patient Questions frequently asked by Why personalize lung cancer
Personalized Risk Assessment patients screening recommendations? Evidence Basis and Development
e . —
This patient is eligible according to the . ¢ " . - -
'USPSTF guidelines Screen] ng beneflts h kely OUtwelg h harms | What do these recommendation categories mean? J
« 5.08% risk of dying of lung cancer in & years
+ Need to screen 99 patients to avoid 1 lung cancer death
+ Lung cancer mortality benefit balanced by harms like false positive findings and possible overdiagnosis &
Remember: Do not recommend (u
screening if you think the patient isn't Discourage Screening Preference Sensitive Encourage Screening
healthy enough to withstand treatment.
Demographics
6 Age 70 Screening is likely high benefit for this patient
e Sex Male
e Smoking History z
* Years Smoked 45 4
| ——
Has uit smakingz - Yes Among 1,000 people like this person...
Number of years 1
= Not screened Screened
Average packs per 3 sssccsee
day Socscess scececssece
Pack Years 135
Other Risk Factors 74
Asbestos?  No/|don't know 443 by e
(111 1] L 1] (1]
:........' L3 :I
° 0900000000000 0000000 8
L3 L o0
. . L1 L1
(] sesee v
oo
7 For Epic aspects: ©2023 Epic Systems Corporation Shared decision makina has not been oreviously done, | Sh&red decision making (SDM) done. [ETR TR P I IERnI72n
efre: = - e 1S10N maKin a: 0 reviou: . % 4 * 5
For other aspects: ©2023 University of Utah = 5 4 Patient declines/defers screening. Patient elects screening.
_ _ _ 106
Figure 3 from Kukhareva PV et al. Chest. 2023 May 2;S0012-3692(23)00641-4. doi: 10.1016/j.chest.2023.04.040.
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- e

CARE GAPS

@ Depression Screening/Monit...

© DTaP/Tdap/TD (1 - Tdap)
© Shingrix (1 of 2)

@ Lung Cancer Screening Discu...

O Influenza (1)

EHR Prompts for LCS an

LCS Discussion

-
O—— - O—
Health Maintenance
[¥] Address Topic # Edit Modifiers [] Report ) Refresh
Topic Due Date

Current Care Gaps —

Frequency Date Completed

Depression Screening/Monitoring @ oOverdue - never done 1 year(s)
DTaPiTdapiTD (1 - Tdap) @ Overdue - never done Imm Details
Shingrix (1 of 2) @ Overdue - never done Imm Details
ILuﬂg Cancer Screening Discq}gion @ Overdue - never done 3 year(s)
Influenza (1) Use Lung Cancer Screening App (via Apps or Search) | pover done imm Details
for shared decision making required for een by |
CA qlyr CTCH
Upcoming e
pack 5 q
Lipid Disorder Screening NEXTOUE b 2/2/2027 5 year(s) 21212022 (Done)

Colorectal Cancer Screening (Colonoscopy - Required) Next due on 2/2/2032

Health Maintenance Plans
COVID-19 VACCINE PHASE 1A
Colorectal Cancer Screening
Colorectal cancer screening (>45 yrs)
DTAP/TDAP/TD
Depression Screening/Monitoring
HIV Screening
Hepatitis C
INFLUENZA
Lipid Disorder Screening Male
Lung Cancer Screening Discussion
Pneumococcal Vaccine: Pediatrics (0-5yrs) and At-Risk
Shingrix

£ Health Maintenance Summary &

Overdue - Depression Screening/Monitoring

NO €O tpone, frequ ge, or cor

Overdue - DTaP/Tdap/TD (1 - Tdap

r r or communication history exists for this topic

Overdue - Shingrix (1

No completion, po

Overdue - Lung Cancer Screening Discussion

0 €0 etion, postpone,

Overdue - Influenza (1

etior

Lipid Disorder Screening (Every 5 Year
A2 m3 037 4 None

10 year(s)  2/212022 (Colono

Expand All Collapse All

jone &

—
Health Maintenance 2

For Epic aspects: ©2023 Epic Systems Corporation
For other aspects: ©2023 University of Utah

Figure 1 from Kukhareva PV et al. Chest. 2023 May 2;S0012-3692(23)00641-4. doi: 10.1016/j.chest.2023.04.040.
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EHR Prompts on Need to Conduct SDM

Prior to Initiating Screening

est Lung Cancer Scree ¥ Cancel

Priority: Routine A

Class Ancillary Pe

Status Normal  Standing m
Expected Date: [3/2/2022 Today Tomorrow 1Week 2 Weeks 3 Months |6 Months [] Approx.

Expires 2/1/2023 1 Month 2 Months| 3 Months 4 Months 6 Months 1 Year
What is the patient’s DERILENGNY  Anesthesia
sedation requirement?
Study Urgency (Consider COVID-19 restrictions and imitations

within 1 week 4 weeks 3 months 6months 12months once restrictions cease

to baseline lung cancer screening CT. Meet requirement using Lung Cancer Screening App I

oms of lung cancer)?

m

Asymptomatic (n

Acknowledged
Age? 62
Smoking s Current Every Day Smoker
Years smoked? 40
Ave, packs per day? 1
Pack years? 40

USPSTF eligibility: 55-80 (CMS = 55-77), 30+ pack-years, current smoker or quit < 15 yrs ago; no lung cancer diagnosis or symptoms;
healthy enough for screening, able to undergo treatment. CMS requires documentation of shared decision making prior to baseline screen
- use Lung Cancer Screening App (via Search bar or Apps). Delay ordering if lower lung infection in last 12 weeks.

Rcipient Wedles : Figure 2 from Kukhareva PV et
> al. Chest. 2023 May 2;S0012-
il 3692(23)00641-4. doi:
10.1016/j.chest.2023.04.040.

For Epic aspects: ©2023 Epic Systems Corporation

i Oncology Indications for Exam For other aspects: ©2023 University of Utah ) 108

Lu; ancer screen

@ Next Required % Cancel © 2023 Kensaku Kawamoto




Pragmatic Clinical Trial

® Setting:
o 30 primary care & 4 pulmonary clinics at Univ. of Utah Health (UHealth).

® Intervention:

o EHR prompts and EHR-integrated Everyday SDM tool.
® Design:

o Pre-post intervention analysis with 12-month pre-intervention phase (8/24/19 —
8/23/20) and 9-month intervention phase (8/24/20 — 5/23/21).

* Statistical Methods:

o Population: primary care patients meeting 2013 USPSTF criteria with no chest CT in
past year who had not declined screening in last 3 years.

o Primary outcomes: LCS ordering and completion
o Logistic regression with mixed-effect models and covariate adjustment.

109
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1,435 patients included

Low-dose CT ordering: 7.1% - 27.3% (adjusted OR 4.9, p <.001)

Low-dose CT completion:  4.4% > 17.7% (adjusted OR 4.7, p < .001)

SDM tool used prior to low-dose CT ordering for 25.2% of patients.

110
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LCS Ordering and Completion Stratified by

Screening Benefit Level

N
o

Pre-Intervention Intervention

—_
(&)

Order Rate (%)
o ©°

N
o

—_
(6]

Completion Rate (%)
o

5_
[ ] Py :
‘L '\

+ . = "'-A'-"A"" - ---A.--- - o ----------.l

o, — ¢ T e XTATTATAY ;
< < < < < < < < < < < < < < < < < < < < < <
N O N R D R R D L L A N
o0 [e] o ~ (q\] ~— AN o™ < 0 (o] N~ 0] (o] o -~ (q\] ~— (o] ™ < 0
e T T OT Q@ Q@ @ @ @ @ @ @ Q@ - - 5T Q @ 9 Q Q
D D » D (0] o o o o o o o o o o o o -~ — -~ — -~
~ ~ -~ ~ -~ (V] (V] (q\] (V] (q\] (q\] (q\] N (q\] (q\] (q\] (q\] (q\] (q\] (V] (q\] N

Screening benefit level —e— High-benefit --4-- Intermediate-benefit
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Figure 4 from Kukhareva PV et al. Chest. 2023 May 2;S0012-3692(23)00641-4. doi: 10.1016/j.chest.2023.04.040.
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® Introduction of an EHR-integrated Everyday SDM tool and provider
prompts was associated with significantly increased LCS ordering and
completion at a single health system (adjusted OR of ~5).

¢ SDM tool use was ~25% prior to initiating screening.

O

Sub-optimal, but still higher than many previously reported SDM and SDM tool
use rates in primary care settings.

Even a few minutes may be too much to add to busy primary care workflows for
patients with many conditions requiring attention.

112
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For More Information...

® Decision Precision: https://screenlc.com

® Decision Precision+: RelmagineEHR@utah.edu

® Clinical Trial:

Kukhareva PV et al. Implementation of lung cancer screening in primary care and
pulmonary clinics: pragmatic clinical trial of electronic health record-integrated Everyday
shared decision making tool and clinician-facing prompts. Chest. 2023 May 2:50012-
3692(23)00641-4.

®* Relmagine EHR initiative:

Kawamoto K et al. Establishing a multidisciplinary initiative for interoperable electronic
health record innovations at an academic medical center. JAMIA Open. 2021 Jul
31;4(3):00ab041.
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Thank You!

Kensaku Kawamoto, M.D., Ph.D., M.H.S., FA.C.M.l., FA.M.l.A.
kensaku.kawamoto@utah.edu
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Key functions of ePneumonia

Screens Emergency Department patients in real time

CheXED Al for Chest X-Ray images plus Bayesian probabilistic algorithm using 40 data elements to
estimate likelihood of pneumonia

Diagnosis and prompt for enrollment triggers at 40% likelihood
Severity of illness stratification to recommend site of care
Inpatient versus outpatient, ward versus ICU

eCURB, Pa02/FiO2, sCAP criteria, presence of parapneumonic effusion

Identifies risk factors for resistant pathogens — DRIP score

ED administration of antibiotics tailored to site of care and likely pathogens
Recommends appropriate microbiology studies

Allows for clinician judgment — room to opt out/disagree and provide reasoning
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Odds ratios for community-acquired pneumonia mortality associated with
implementation of ePneumonia

Dean Annals Emergency Medicine 2015

9%

8%

7%

6%

5%

4%

3%

2%

1%

0%

— I Usual Care

W ePneumonia

O.R.=0.53

P=.045

30-Day Mortality

x{i};

Intermountain®
Healthcare



Chart1

		30-Day Mortality		30-Day Mortality



O.R. = 0.53
P = .045

ePneumonia

Usual Care

0.052

0.078



Sheet1

				ePneumonia		Usual Care

		30-Day Mortality		5.20%		7.80%

				To resize chart data range, drag lower right corner of range.






Deployment of ePneumonia across Intermountain Health

* ED leadership support systemwide and at each study site

* ED clinician engagement in tool development and deployment

* Interactive educational meetings

* Local champions taught and encouraged use of ePneumonia

* Nurse educator visited clinicians during their shifts to teach and encourage use
* Audit and feedback at regular intervals

e Familiarized hospital admitting physicians with ePneumonia to smooth transitions of care

Dean AMIA Annual Symposium Proceedings 2020

Carr Journal of Rural Health 2020 .
{y} Intermountain’

Healthcare



ePneumonia utilization after deployment
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Overall ePneumonia utilization averaged 67% of ED patients with pneumonia



A pragmatic stepped-wedge, cluster-controlled trial
of real-time pneumonia clinical decision support
Dean Am J Resp Crit Care Med 2022

10.0%
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8.0%

30-day all-cause mortality Odds Ratio 0.62
Confidence Intervals 0.49, 0.79 P<0.001
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Disposition home among patients recommended by
ePneumonia for outpatient care

ePNa Home  ePNa Home
Pre-deployment Post-deployment

Home 49% 66.6%

Seven-day secondary hospital admission rate unchanged

Antibiotics initiated 9 minutes earlier and were more guideline
consistent/narrow spectrum
Median length of hospital stay decreased from 3.2 to 2.6 days

i pismountain



Limitations of Radiology — Natural Language Processing

Artificial Intelligence Imaging Analysis

Tim e|ay Patient and provider dissatisfaction

1 second

FNX’( Errors in critical element extraction
Source Image - CheXED

. . T Disagreement and inconsistency in
Q PhySIClan Iablllty - radiologist interpretation
Consistent

Irvin J Thoracic Imaging 2022 37:162



CheXED Artificial Intelligence




*Ongoing monitoring of ePneumonia use by
Office of Patient Experience:

https://tab.intermountain.net/t/intab/views/ePneumoniaDashboard/OverallSummary?:showAppBann

er=false&:n&:origin=viz share link

* Driven by Department of Emergency Medicine leadership

* Automated — ICD-10 J18.X discharge code plus CheXED
evidence for radiographic pneumonia

{y} Lntellémountam@
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https://tab.intermountain.net/t/intab/views/ePneumoniaDashboard/OverallSummary?:showAppBanner=false&:display_count=n&:showVizHome=n&:origin=viz_share_link
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Extending ePneumonia

ePneumonia adaptation for Intermountain Urgent Care Clinics

AHRQ R-18 grant S1.35M for adaptation and pilot trial, currently year 4 (extension)

Development of SMART on FHIR ePneumonia

Interoperable with different Electronic Health Records
New User Interface for Epic, new patient centered feature to support shared decision

making
AHRQ R-18 grant S3M over 3 years in conjunction with Stanford and Vanderbilt

|/
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'Jn Hoalth



ePneumonia for Urgent Care Clinics

Developed new user interfaces and Bayesian probabilistic models

1) Initial alert/interface recommending Chest X-Ray ordering in selected patients
(reason for visit, respiratory symptoms, vital signs, physician/nurse practitioner
chest exam)

2) Displays CheXED findings combined with additional data elements for % likelihood
of pneumonia

3) Alertdisplays if clinician enters pneumonia diagnostic code without radiographic
confirmation

) . Presented at American Thoracic Society International Conference May 2023



Site of Care

Recommends hospital admission for patients with radiographically
confirmed pneumonia and:

1) Sp02 < 90% (5% of patients)
2) Orsignificant parapneumonic effusion(s) (2% of patients)

3) Or patients with high severity of illness by Bayesian Probabilistic
Model including age, gender, comorbid illness, shock index,

respiratory rate, multi-lobar disease, temperature, SpO2, reason
for visit, influenza/SARS-coV-2

R o Presented at American Thoracic Society International Conference May 2023
U Hoalth



Thanks to the ePneumonia team

Colleagues at Intermountain Health— Emergency Medicine, Pulmonary/CCM, Infectious
Disease, Hospital Medicine, Urgent Care Clinics, Pharmacy, Nurses, and Respiratory Therapists
Informatics developers of ePneumonia: Kathryn Kuttler, Peter Haug, Herman Post, Darren Mann

Database and Statistical Analysts: Al Jephson, Jason Jacobs, Jackie Eve, and Allison Butler
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Measuring and Evaluation Successes

in CDS Development

Wes Sargent, CDC, Dr. Karen Nanji, Harvard Medical School,
and Allison McCoy, Vanderbilt University



Creating Value by Modernizing and Measuring
Electronic Clinical Decision Support Tools

Wesley Sargent, EdD, MA
Senior Health Scientist
11.8.2023

Division of Overdose Prevention
National Center for Injury Prevention and Control

Centers for Disease Control and Prevention
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CDC('s Strategic Priorities to address the Overdose Crisis

https://www.cdc.qov/drugoverdose/prevention/index.html



https://www.cdc.gov/drugoverdose/prevention/index.html

Health Systems Interventions

+ Electronic health records (EHR) and
PDMP (prescription drug monitoring
program) data integration

+ Clinical quality improvement and
care coordination

+ Clinical decision support (CDS) tools
embedded into EHRs




Evaluating Clinical Decision Support (CDS) Tools

+ Implemented pilot CDS tools at four participating healthcare systems:
+ Regional primary care health system based in Kansas
+ Large metropolitan hospital with outpatient clinics in Texas
+ Large hospital and outpatient care system in New York City
+ Regional hospital and primary care health system in Pennsylvania
+ Evaluated implementation process, use, and utility of CDS tools:
+ Pre-/post- of EHR-generated measures using existing data

+ Conducted semi-structured interviews (n=8) with project champions and IT
leads at participating healthcare systems



Evaluating CDS Tools

+ Each participating health system developed EHR-embedded CDS tools
that align directly with the 2022 CDC Clinical Practice Guideline*
recommendations and integrated directly into system clinical
workflow. CDS tools developed included:

+ Alerts

+ Access to prescription drug monitoring program (PDMP) data
+ Patient registries

+ Auto-population of prescription fields (e.g., quantity)

+ Order sets (e.g., SmartSet)

+ Morphine milligram equivalents (MMEs) calculators

+ Templates for clinical notes and referrals

* 2022 CDC Clinical Practice Guideline for Prescribing Opioids for Pain



https://www.cdc.gov/mmwr/volumes/71/rr/rr7103a1.htm?s_cid=rr7103a1_w

Evaluation Results

+ The number of patients with counseling on opioid risks and benefits
increased from 5% to 7.5% (TX)

+ Short-term follow-up increased slightly at (TX)

+ Use of immediate release opioids when obtaining a new opioid
prescription increased from 91% to 96% (TX)

+ Urine drug testing increased by 50% (PA)
+ Naloxone counseling increased by six-fold (PA)
+ Use of PDMP information increased by 60% (KS)



Lessons Learned

+ Development and implementation of CDS tools aligned with the CDC
Guideline have the potential to promote safer opioid prescribing and
improve patient care

+ Design, validation, and implementation process for CDS tools can be
highly variable

+ Healthcare systems’ capabilities and resources are critical in
determining which CDS modules to implement and how

+ Flexibility in creating CDS tools and data definitions is KEY to
successful integration into clinical workflow



Lessons Learned Continued

+ Facilitators:

In-house IT staff expertise and availability

+

Access to and relationship with EHR service advisor

+

EHR system-specific administrative regulations and clinical policies

+

Shared learning with other systems

+

Flexibility in creating CDS tools and data definitions is KEY to successful integration into
clinical workflow

+

+ Barriers/Challenges:
+ EHR system-specific limitations to how data are captured, or need to be built
+ Length of time to build, test, iterate, and implement
+ Limited resources available

+ Lacking internal expertise or IT experience with opioid-related data



Current Electronic CDS Projects

+ Health systems can help encourage the
uptake and use of the 2022 CDC Clinical
Practice Guideline for Prescribing Opioids
for Pain

+ CDC-funded effort to create electronic CDS
tools that map to the 12 Guideline
recommendations

+ Contributors: ONC, Medical University of South
Caroline, Yale, University of Washington, and
Security Risk Solutions

+ Current work includes further refinement
and development of electronic CDS to be
used in EHRs, at the point-of-care




CDS Tools (Continued)

Health System Success
print HHS ONC/CDC | Health Information Technology

Integration Framewor

The Integration Framework provides guidance to health care systems, states, and health information
technology (IT) vendors to support successful project execution, management and communications for Health
IT integrations. This Framework is based on the project’s learnings from Prescription Drug Monitoring
Program-Electronic Health Record (PDMP-EHR) Integration and electronic Clinical Decision Support (CDS)
Implementation. The intended audience for this Framework includes health care systems preparing to
integrate their EHR with the state PDMP, as well as PDMP administrators interested in providing PDMP-EHR
integrations to health care systems in their state. The learnings from this project may also be useful to
organizations undertaking other Health IT integrations. This Framework is supplemented by the PDMP-EHR
Integration Toolkit that provides detailed guidance and templates for specific phases of integration.

Based on the pilot testing results, health systems have found great success in integrating the CDC Opioid Prescribing CDS
Tools.

This document is an interactive tool. Use the clickable tabs on the top left of each page to easily navigate
between pages. When in PowerPoint, use presentation made to enable links.

..........

CDC Opioid Prescribing CDS Tools 5 @N C

Offceofthe National Coordinator
for HeabtInformation Tecnelogy

Resources Meet the Actors NEXT PAGE >

Electronic Clinical Decision Support Tools: Safer Patient Care for Opioid Prescribing | Opioids | CDC
https://www.cdc.gov/opioids/pdf/Integration-Framework.pdf

Integration Framework Toolkit

Health System Success | Opioids | CDC

Page 145



https://www.cdc.gov/opioids/healthcare-admins/ehr/index.html
https://www.healthit.gov/topic/health-it-health-care-settings/prescription-drug-monitoring-programs
https://www.healthit.gov/topic/health-it-health-care-settings/prescription-drug-monitoring-programs
https://www.cdc.gov/opioids/healthcare-admins/ehr/health-system-success.html

CDC Resources

CDC Overdose Prevention Website
« www.cdc.gov/drugoverdose

Resources for Clinicians

« https://www.cdc.gov/opioids/healthcare-professionals/index.html

« https://www.cdc.gov/drugoverdose/pdf/Pharmacists Brochure-a.pdf

* https://www.cdc.gov/opioids/healthcare-admins/qgi-cc-implementation.html

* https://www.cdc.gov/opioids/healthcare-admins/pdf/Quality-Improvement-Care-Coordination-508.pdf
* https://www.cdc.gov/opioids/healthcare-admins/pdf/Handbook-for-Healthcare-Executives.pdf

Clinical Decision Support Resources

« CDC Clinical Decision Support EHR Website: https://www.cdc.gov/opioids/healthcare-admins/ehr/index.html

* Implementation Guide Output: http://build.fhir.org/ig/cqframework/opioid-cds-r4/

« Source for the implementation guide: https://github.com/cqframework/opioid-cds

« Supporting Java packages for the CQL-to-ELM translator and CQL Engine: https://github.com/caframework/opioid-cds-logic

» Agency for Healthcare Research Quality’s CDS Connect: https://cds.ahrg.gov/cdsconnect/artifact/factors-consider-managing-chronic-pain-
pain-management-summary



https://www.cdc.gov/drugoverdose/
https://www.cdc.gov/opioids/healthcare-professionals/index.html
https://www.cdc.gov/drugoverdose/pdf/Pharmacists_Brochure-a.pdf
https://www.cdc.gov/opioids/healthcare-admins/qi-cc-implementation.html
https://www.cdc.gov/opioids/healthcare-admins/pdf/Quality-Improvement-Care-Coordination-508.pdf
https://www.cdc.gov/opioids/healthcare-admins/pdf/Handbook-for-Healthcare-Executives.pdf
https://www.cdc.gov/opioids/healthcare-admins/ehr/index.html
http://build.fhir.org/ig/cqframework/opioid-cds-r4/
https://github.com/cqframework/opioid-cds
https://github.com/cqframework/opioid-cds-logic
https://cds.ahrq.gov/cdsconnect/artifact/factors-consider-managing-chronic-pain-pain-management-summary
https://cds.ahrq.gov/cdsconnect/artifact/factors-consider-managing-chronic-pain-pain-management-summary

Th n k | The findings and conclusions in this
a yO U ° presentation are those of the authors and
do not necessarily represent the official

position of the Centers for Disease Control
and Prevention.

Contact:

Wes Sargent
Wsargent@cdc.gov
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Measuring PC CDS

AHRQ

Scaling, Measurement, and Agency for Healthcars
Dissemination of CDS el oo Cualy
Workgroup Measurement
Products

,)% Clinical Decision Support
N

A Innovation Collaborative




PC CDS
Performance
Measurement

Guide



g
2

Product Overview

Describes performance measures for PC CDS to help users understand what
they should measure and how they should measure it, given their intervention-
related aims (e.g., formative/summative evaluation) and who they are (e.g.,
researcher, health system leader, etc.).

%@

g il

Measures for evaluating
PC CDS development support inventory including identified

and implementation utility gaps and
processes recommendations

User scenarios to Call to action,

*Measures on clinical outcomes are AHRG 0
. . . = ¢ Clinical Decisi t
described in the O&O measurement guide. Agency for Healhcare );; Tievation EoiaboraEivG

: Innovation Collaborative 151
Research and Quality



Types and Organization of Measures Included in the Guide I—E!ﬁﬁ-El
[=]

» What did you design? » What was used? » What were the results?
= CDS Design = Users = Satisfaction with CDS Tool = Collaboration & Workflow
. User-based design . Adoption . Intent to use - Shared Decision Making
. Organizational factors . Reach - Alert fatigue - Clinician attitudes & beliefs
. Software performance = Use Frequency - Usability » Workflow integration
. Information quality . Clinician workflow - User satisfaction - EEs G e ks I e
analysis . Utility - Cost
. Patient life flow = Knowledge and Decision
integration Making Quality
. Fidelity . Clinical guideline adherence
of implementation

to design . Policy and safety compliance

. Patient
engagement/participation

. Clinician or patient
knowledge

. Patient decision-making
processes

.QHRQ .V Clinical Decision Support

. . .
Agency for Healthcare ’A Innovation Collaborative 152
Research and Quality >



Measurement Inventory = -E‘ﬂm

PC CDS Performance Measurement Guide
Performance Areas of Measurement

Implementation Phase - | Intervention Component -1 | Measurement Category -1 | Measure Construct Assessed * | Measure Constuct Description * | Intervention Type |
De=sign CDS Design U=zer-based design Usability flaws L=e error rating Data integration display
De=ign CDS Design User-based design Usability flaws Potential clinical severity of usability is Data integration display
Design CDS Design User-based design Perceived usability Assesses user perceptions of usability Patient-saftey dashboard
De=ign COS Design Uzer-based design Satisfaction with user-computer i Users’ subjective satisfaction with spec Alerts (drug-lab interactic
Measure Properties Measure Specifications |

Donabedian D ~ | Assessment Type |~ | Perspective Assi ¥ 'Data Collection Approach | * | Tool/Approach * | ltems and Dimensions | ¥ | Response Scale | ™

Process Formative Care Team Qualitative & Quantitative Think aloud simulal Use Error Ratings (UERs) on a scale of 2-0 tc

Process Formative Care Team Qualitative & Quantitative Think aloud simulation. Potential severity of the use error was ¢

Process Formative ';Ca re Team & Patie Quantitative Health Information " Nielsen Heuristic Checkli #1-5

Process Formative FCEIFE Team Quantitative Questionnaire for U Six questions for an overall measure of sati

Structure summative System Quantitative Mot Specified Mot Specified Mot Specitied

Covering a range of measurement areas
170+ measures assessing patient/caregiver and clinical care
team perspectives.

% Clinical Decision Support

% circar -
Agency for Healthcare #\ Innovation Collaborative 153

Research and Quality



Key Findings on Available Performance Measures

The most identified
measure subdomains
were CDS design,
satisfaction with the
CDS tool, use
frequency, and users.

Commonly identified
measure constructs
included usability, alert
fatigue, adoption,
clinical guideline
adherence.

Common
Implementation settings
Include primary care,
iInpatient settings, and
emergency
departments.

AHRQ
Agency for Healthcare
Research and Quali

,’V Clinical Decision Support
b A

N Innovation Collaborative 154



Measurement Gaps

Patientcentefied Measure Availability Evidence Scope or Study Design
Measures Quality

Much less attention
paid to patient-
centered measures
for assessing the
development and
implementation of PC
CDS interventions in
the literature,
compared to
measures focused on
the clinical care team
perspective.

Few/no measures
captured for
measurement
categories identified
important by

the Workgroup in
feasibility, fairness and
equity, and standards
conformity.
Standardized
measures needed for
patient knowledge,
patient informed
choice, cognitive
workload, alert fatigue,
and tool acceptance to
be able to compare
effects across studies.

The majority

of evidence related to
CDS performance
was rated as “low
quality” or at “high
risk of bias” by
systematic reviews
and meta-analyses.
Primary focus on
technical feasibility
with less emphasis
on socio-technical
aspects

of intervention.

Limited direct
assessment of
workflow/life flow
changes; reliance on
proxy measures as
indicator of quality,
completeness, or
accuracy of a
workflow.

Lacking robust
analytic approaches
and methods that
demonstrate
evidence-based
improvements and to
build the case for
wider
implementation.




CDS Measurement at
Vanderbilt University
Medical Center
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Locally Developed and Vendor-Provided Tools

&~ Explore / CDS / BPADashboard / AlertDetail 3y

Overall BPA Dashboard | Alert Detail

AMB BASE NALCXONE CO-PRESCRIBING [4753] Number of Alerts 37,260.0 ':: ‘
1 %8 . . Reset Filters O

Accept % 1 LAY
@
Alerts Per Day 208.2 2 o
®
Number of Alerted Encounters 31,3990 " e Summarize By
z Encounters Per Day 1754 o Encounters hd
100 Number of Alerted Patients 13,1500
Number of Alerted Providers 2,014.0 [ BPA Name ID
e VUMC AMB BASENAL.. ¥
0 Average score .o VUNC AMB BASE NAL
ot s : Number of feedback records
Specialty Provider Type Acknowledgement Alert Time
1/2023 3

5146% a
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Display Mode

nterruptive -
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)
g2
|
s
\
2

Facility Trigger Action Follow-Up Action Department Specialty
(All) v

Acknowle:

Department Name

(&) -
Encounter Type
(A1) -

Provider Type

Encounter Type Follow-Up Signed Orders
(D)} v
. | 5 15
vario.. I 23 5%
0.03% User
LINL. 0.01% D) -
ON.. 0.01%

Summary
Dashboard
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3000
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VANDERBILT §7 UNIVERSITY
MEDICAL CENTER

eveloped and Vendor-P
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Tools

BestPractice Advisory Details =

Action Taken Percentage
% -

.

Nt

I

Action Taken

N =

e oo R 350
cuieigeeer [N 401
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Feedback Drilldown
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Number of BestPractice Advisories
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BaatPractice

Iy
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Summary
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ABSTRACT

Objective To illustrate ways in which clinical decision support systems (CDSSs) malfunction and identify patterns of such
Materials and Methods We identified and investigated several CDSS malfunctions at Brigham and Women's Hospital ar
series. We also conducted a preliminary survey of Chief Medical Information Officers lo assess the freguency of such mal
Results We identified four CDSS malfunctions at Brigham and Women's Hespital: (1) an alert for monitoring thyroid fun
amiodarone stopped working when an intemal identifier for amiodarone was changed in another system; (2) an alert for |
stopped working when the rule was inadvertently edited; (3) a software upgrade of the electronic health record software
ous alerts to fire; and (4) a malfunction in an external drug classification system caused an alert to inappropriately sugge
as aspirin, for patients already taking one. We found that 93% of the Chief Medical Information Officers who responded
enced at least one COSS malfunction, and two-thirds experienced malfunctions at least annually.

Discussion CDSS malfunctions are widespread and often persist for long periods. The failure of alerts to fire is partic
range of causes, including changes in codes and fields, software upgrades, inadvertent disabling or editing of rules, am
systems commonly contribute to CDSS malfunctions, and current approaches for preventing and detecting such malfunct
Conclusion CDSS malfunctions occur commonly and often go undetected. Better methods are needed to prevent and de!
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Cranky comments: detecting clinical decision support
malfunctions through free-text override reasons

Skye Aaron, Dustin S McEvoy,? Soumi Ray,'® Thu-Trang T. Hickman,* and
Adam Wright'235
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Boston, Massachusetts, USA, "Partners Community Health, Partners HealthCare, Boston, Massachusetts, USA, "Department of
Biomedical Informatics, Harvard Medical School, Boston, Massachusetts, USA

Corresponding Author: Adam Wright, PhD, Brigham and Women's Hospital and Harvard Medical School, 1620 Tremont
St., Boston, MA 02115, USA (awright@bwh.harvard.edu)

Received 17 July 2018; Revised 24 September 2018; Editorial Decision 2 October 2018; Accepted 8 October 2013

ABSTRACT

Background: Rule-base clinical decision support alerts are known to malfunction, but tools for discovering mal-
functions are limited.

Objective: Investigate whether user override comments can be used to discover malfunctions.

Methods: We manually classified all rules in our database with at least 10 override comments into 3 categories



Advanced

Analysis of clinical decision supg
malfunctions: a case series and

Adam Wright,#
Angela Ai,” Jan b
Julie Fiskio,' Dez

ABSTRACT

Objective To illust
Materials and Me
series. We also cor
Results We identit
amiodarone stoppe
stopped working w
ous alerts to fire; a
as aspirin, for pati
enced at least one
Discussion CDSS
range of causes, it
systems commanly
Conclusion CDSS

Journal of the

Research and Applicatic

Cranky comments:
malfunctions throu

Skye Aaron,’ Dustin S McEva
Adam Wright'232

'Division of General Internal Medicine and
Partners eCare, Partners HealthCare, B
Boston, Massachusetts, USA, *Partners Ct
Biomedical Informatics, Harvard Medical $

Carresponding Author: Adam Wright, Pt
St. Boston, MA 02115, USA (awright@by

Received 17 July 2018; Revised 24 September 201

ABSTRACT

Background: Rule-base clinical decisi
functions are limited.

Objective: Investigate whether user o
Methods: We manually classified all |
based on a sample of override comn
We used 3 methods (frequency of col
a sample of comments) ta automatic:
each ranking using the manual classi
Results: Of the rules investigated, 62
ken. Frequency of comments perfc
AUC =0.487. The cranky comments }
Naive Bayes classifier had precision &
Discussion: Override comments unec

VANDERBILT §7 UNIVER!
MEDICAL CENTER

Al Approaches

Journal of the American Medical Informatics Association, 30(7), 2023, 1237-1245
hitps:/idai.oraf10.1093Jamia‘ocadd?2

Advance Access Publication Date: 22 April 2023

Research and Applications

AMIN

1T P TMPTELE. AR L AT

Research and Applications

Using Al-generated suggestions from ChatGPT to
optimize clinical decision support
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ABSTRACT

Objective: To determine if ChatGPT can generate useful suggestions for improving clinical decision support
{CDS} logic and to assess noninferiority compared to human-generated suggestions.

Methods: We supplied summaries of CDS logic to ChatGPT, an artificial intelligence [Al) tool for question
answering that uses a large language model, and asked it 1o generate suggestions. We asked human clinician
reviewers to review the Al-generated suggestions as well as human-generated suggestions for improving the
eqame CDS alertes and rate the syaaectiones for their ueefulness accentance elevance underetanding. work -

| have a clinical decision support alert to identify potentially inappropriate use of albuterol or chest x-
rays (CXR) in children with bronchiolitis.

In AAP guideline, it states, “Clinicians should not administer albuterol (or salbutamol) to infants and
children with a diagnosis of bronchiolitis (Evidence Quality: B; Recommendation Strength: Strong
Recommendation)” and “When clinicians diagnose bronchiolitis on the basis of history and physical
examination, radiographic or laboratory studies should not be obtained routinely (Evidence Quality: B;
Recommendation Strength: Moderate Recommendation).”

The current inclusion and exclusion criteria are listed below. Are there any other exclusions should be

added?

if INPATIENT bronchiolitis order set was used or bronchiolitis was added to problem list in last 14 days
AND

Either CXR ordered or albuterol ordered

Age inclusion is “to 2 years”

Based on the information provided, it seems that the current inclusion and exclusion criteria for the
clinical decision support alert are appropriate. However, it may be helpful to add additional exclusions
to account for situations where chest radiography or albuterol may be indicated despite a diagnosis of
bronchiolitis. Some possible exclusions to consider could include:

. Patients with other respiratory conditions, such as pneumonia or asthma, that may require chest
radiography or albuterol treatment

. Patients who are experiencing respiratory distress or other symptoms that may indicate the
need for chest radiography or albuterol treatment

. Patients who are receiving other medications, such as corticosteroids or antibiotics, that may

affect their respiratory status and warrant chest radiography or albuterol treatment

It's important to carefully consider the inclusion and exclusion criteria for clinical decision support
alerts, and to base these criteria on the latest evidence and guidelines. It may also be helpful to
engage with healthcare providers and other stakeholders to gather their feedback and input, and to
use this feedback to improve the performance and usability of the CDS system. Additionally,
implementing a system for monitoring and evaluating the impact of the CDS alert can help ensure that
it is having the desired effects on patient care and outcomes.

] Alert description

Statement of guideline
or standard, if available

Inclusion and exclusion
criteria of the alert




Critical Gaps in CDS Measurement

> ©

No standard set of measures Many EHRs do not provide
exists for comprehensive, appropriate access to data
reproducible, accurate CDS or tools for effective CDS
measurement measurement

Benchmarks for comparison
across organizations are
unavailable
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