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Leqrning Obiecﬁves

» To understand what types of research occurs within the
Center for Clinical Informatics Research and Education
(CCIRE).

« TOo describe at least one informatics “big data”™ and one
InNformatics “interventional” study undertaken by CCIRE.

* To think of at least one way that you can partnher/partner
more with CCIRE faculty for research in the future.

Disclosures : NONE (except our entire operational, academic, and
research careers are based on leverage informatics and Epic ©)
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Ouvutline

« CCIRE/Epic Background (5 min)
 InNformatics Data Science/“Big Data” Studies (15 min)

* InNformatics Implementation Science/"Interventional” Studies
(15 min)

« CCIRE Research Informatics Resources (10 min)

* Wrap-up/Questions/Discussion (10 min)
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CCIRE Faculty

Peter Greco David Kaelber Nicholas Riley Yasir Tarabichi Jonathan Siff David Bar-Shain

Internist Internist and Pediatrics Family Physician Pulmonary/Critical Care Emergency Medicine  Pediatrician
Physician

Janeen Leon
Nutritionist

Ashley Hughes
Research Informatics §

Shashank Nayak

_ Preventive Medicine ‘ / °
Eman Jammali Muhammad Alghanem

Eric Kim Family Physician Geriatrics/Family Medicine
Family Physician

Johnbu‘ck Cféamer
Adult Hospitalist

Ve SCHOOL OF MEDICINE
, 31l CASE WESTERN RESERVE
Blue — at least partially externally funded faculty UNIVERSITY
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CCIRE Publications
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CCIRE has had significant growth in publications in the last ~5 years!
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MeiroHealth Data and Informatics Infrastructure

Epic Implementations

* 1999 - Ambulatory EHR (EpicCare w/ Cadence, Prelude, & Resolute)

» 2004 - EHR in ED (ASAP)

* 2009 - Inpatient EHR (Epic w/ Inpatient Willow and Beacon)

» 2011 - CareEverywhere, e-Rx, MyChart, Nurse Triage

» 2012 - Epic Enterprise Contract, MU Stage 1

2013 - BCMA, EpicCare Link, Welcome

2014 - ADT, Beaker, Bed Tracking, Anesthesia, OpTime, Research,
Resolute Hospital Billing and SBO

2015 - Kaleidoscope

2017 - Stork, LGBT module

2018 - Infection Control, Clinical Case Management

H + 2020 - MyChart Bedside, Transfer Center, UniteUs

» 2021 - Radiant, Ambulatory Willow, PM&R

Wil 2022 - Behavior Health Module

System Overview

* 1 tertiary care academic hospital

* 1 behavior health hospital

* 2 community hospitals

* 4 emergency departments

» 27 health centers/13 schools

» 400+ resident/fellow physicians

* 1,000+ medical staff/2,100+ nurses

» 25,000 inpatient stays/year

* 140,000 ED visits/year

* 1,500,000 outpatient visits/yr

* Recovery Resources, Corrections Care, Foster
Care, Hospital @ Home, Dental Care

« Institute for H.O.P.E.2, High School on Campus

* Level | Trauma Center

* Only OH Adult & Pediatric Trauma Burn Center == -

- Affiliated with CWRU T e

& - Cleveland’s/Cuyahoga Country’s public/safety- B - Care Companion

net health care system » 2025 - Epic 2024 (Nov), Wisdom, Hello World platform, Cheers Campaigns

B T - =t e e e 1 i " i . = # 1] $ - . . = = -

&% Total EHR data 15t public health care system in US to install Epic in the outpatient setting (1999)!!!

M . 17 million patients 15t public health care system in US with Epic to achieve HIMSS Stage 7 EMRAM Ambulatory &

SGE raillion Visite : Hospital recognition (2014) and revalidation (2017, 2020, 2023)!!!

- 45 million labs/pathology 1st public health care system in the US with Epic to achieve HIMSS Enterprise Davies award (2015)!!!

- 3 million imaging studies 15t public health care system in the US with Epic to achieve KLAS Pinnacle Award

» 26 years of data in Epic
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CCIRE Research Focuses
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Commen Anemia Ansiet Asthma
[ | X Diagnosis Resolved ~  Visit B & _ &
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L Cardiclogy COPD (chronic obsir. Depression Diabetes (HCC)
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Review open orders
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Wrap-Up
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Using electronic health record Studying how electronic health
“big data” records can improve care

Informatics Data Science Informatics Implementation Science
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PHRI CCIRE Speed Rounds

Ambient Al Documentation Pilot — CCIRE Speed Rounds

Project Sponsor: Dr. Ellen Gelles
Project Executive Sponsor: Dr. David Kaelber

Eman Jammali, MD ey 2" Magaeloroq
Assistant Professor, Family Medicine

Senior Clinical Informatics Fellow

Center for Clinical Informatics Research and Education




MetroHealth clinicians feel overwhelmed by administrative
tasks and want tools to help

Documentation burden is the number one item clinicians would like to see addressed.

Percent of clinicians citing a needed fix
Er e \ ¥ L o S Tall=
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Ambient Documentation

A clinician is always in the loop!

* Ambient documentation (“ambient listening”, “Al scribes”) uses natural language processing, machine
learning, and contextual understanding to produce summarized real time scripts of clinician-patient
encounters.

History of Present llness U you can keep themon o now

* 1:5 ce{ew;ai -time worker w? student,
@ 0 + ?'p:o GQW o

Social History
—
&.} —— —_—
-— L1

s for &n annual physical with s pr

Okey.

Soyou're on one milligram ofthe Ozempic.

- Deniessmoking
Yes thete is an opportunity to go up.

Physical Exam

Okay.
3 °_
SN Skinwith gl the back and mid redness on the.am. So,um, yesh
Patient consent Clinician Completed note Kot P
Patlent_cllniCIan AI generated ) i N Slolad-‘v\genirqm]La:punw,SE\-cuare
ed ItS/I’EVIEWS ; 5 Needs o complete HPY and Hepatts A vaccinations. o

conversation clinical note
Ambient listening Al

note in EHR

Sothere’s you have double reasons for
beingont both,uh,for the obesity as el
&5,yeah, your weight hes gone up.

- Refer tointegrated benavioral health for therapy with Michelle Femendez

Ooesity
Repaorts welaht aain despite mindfuldie and reguiar execise, Cumenty o ma of Ogempic, which intaly resuted n welaht loss but hes isteaud. it bt
Making the EHR Work for Us, Not Vice Versa, Mishuris, R, IM 2024, Boston, Massachusetts. oo =
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Ambient Listening (Abridge) Timeline

Attended relevant presentations

Interviewed informatics leaders Pilot Contract Negotiation Soft Go Live (Informatics Group): 06/30/25
Vendor product demonstrations Pilot Contract Execution Pilot Group All Live: 07/15/25
(fall 2024) (spring 2025) Pilot Completion: 09/13/25

Exploration Vendor Selection

Pilot Rollout

e : : System-Wide
Socialization Pilot Planning Implementation
Presentations to Clinical Implementation RFP submitted (10/6/2025)
crr:)uulgzleelscommlttees e Technical Implementation Projected Enterprise License
Pilot User Selection (01/20267)

_' s MetroHealth



Department Distribution (Sorted, Total = 82)

14

17

Abridge Pilot Group Characteristics

15}

91% Primary care
20% Scribe Users

Pilot Cohort
N=84
20% APPs

50% Fluency Direct
Users

s MetroHealth




Abridge Pilot Metrics

Domain _ |Metffc |MeasuremeniSource
# of notes generated using Abridge Abridge

D # of active and engaged users Abridge
Likelihood to recommend (NPS) Patient Survey
P Burn-out assessment Patient Survey
I cognitive load assessment Patient Survey
D Work Outside of Work (WoW) Epic Signal
Avg. note star rating (1-5) Abridge
I Avg. note turnaround time Abridge
D % effort reduction Abridge
Same-day close rate Epic Signall
I Time in notes per encounter Epic Signall
_ Same-day-patientavailability Patient Survey
Undivided attention of clinician Clinician Survey
]

Visit improved compared to encounters without Abridge  Patient Survey

_ Comfort with technology Patient Survey

Visitspersession/shift MetroHealth Biling and Revenue
_ Provider wRVU distribution pre-/post- use of Abridge MetroHealth Biling and Revenue

_ HCC Gap Closure Rate MetroHealth Billing and Revenue

e (e =hyAn s el W o [eVile] 8 % of providers willing to eliminate or reduce scribe use Client Survey (adapted for MH)
_ M Modal use in pilot users, pre- and post- pilot Client Survey (odop’red for MH)

a3 MetroMealth




14

Abridge Pilot Results

« Utilization

* Financial

« Patient Experience

« Physician/APP Experience



Total Notes Generated Utilization Rates ~70 recording users weekly
20,000+

Abridge Usage Rate - High Utilizers @ :
Between 6/30/2025 and 9/12/2025 by week
* 2025
Jun 30 — Jul Jul 7 = Jul Jul14 - Jul Jul 21 = Jul Jul 28 - Aug Aug 4 — Aug Aug 11 — Aug Aug 18 — Aug Aug 25 - Aug Sep1-Sep Sep 8 — Sep
6 13 20 27 3 10 17 24 31 7 12
DepartmentSpecialty
| 3.75% 63.64% 73.68% 90.65% 92.93% 93.26% 100% 98.72% 96.67% 92.31% 98.46%
| OB/Gyn 0% 0% - 60.78% 91.3% 86.36% 91.84% 91.84% 95% 93.62% 96%
| Endocrinology 0% 0% 100% 0% 100% 100% 100% 77.42% 96.55% - 57.14%
rm 0.24% 9.92% 55.48% 72.79% 80.09% 83.14% 89.67% 86.9% 88.43% 88.57% 82.11%
| Neurology 0% 0% 47.37% 70.37% 71.43% 96.88% 70% 86.67% 87.5% 92.59% 93.33%
| 12.5% 17.38% 50.59% 66.67% 77.97% 90.44% 79.2% 84.93% 83.26% 80.65% 87.76%
| Neurosurgery - 0% 0% - - - 35.14% - 100% - 89.47%
0% 0% 64.35% 76.56% 75.38% 75.75% 77.84% 72.92% 69.7% 76.47% 69.92%
Orthopedics 0% 0% 28.3% - 71.43% 63.64% 79.59% 64.29% 90.2% - 85.71%
Physical Medicine & 0% 0% 51.85% 82.52% 76.32% 73.21% 65.79% 78.72% 66.36% 68.85% 72.88%
Rehab/PM&R
|| Medicine/Pediatrics | 4.76% 22.95% 46.94% 39.5% 62.42% 63.95% 70.13% 69.92% 64.29% 67.24% 78.88%
Pediatric Urgent Care 0% 0% - 100% - - - - - 100% 100%
Express Care 0% - - - 0% 90.91% - 0% 100% - -
Urgent Care 0% 0% - - - - 50% - 100% - -
Gastroenterology - - - - - 0% - 0% 0% - 0%
Oncology Medical 0% - 0% 0% - 0% 0% - 0% - -
Radiology 0% 0% 0% 0% 0% 0% 0% 0% 0% - 0%
Total* 3.77% 10.24% 54.52% 69.8% 77.61% 81.18% 80.11% 80.73% 83.35% 81.77% 81.94%

- MetroHealth




RVU Impact

(presumably from “RVU drift/per encounter” as well as willingness to “squeeze in encounters”)

RVUs Posted by Abridge High Utilizers @:
Between 4/1/2025 and 9/27/2025 by week

aAYA VAN

9 - Al

clinical sessions per week with typical RVUs, a 2% increase in RVUs will pay for ambient listening license
Note - not sure of aggregate RVU to $ conversion factor for MetroHealth, but for Medicare ~$32 per RVU proposed for 2026 *_.UPMC showed a 7% increase in RVUs



Scribe (virtual and physical) and mModal User Impact

_ MEModal

0
?!'7 ScribeAmerica

]

All virtual and most physical scribe users (13/15  25/34 mModal users in the pilot indicate that they
overall scribe users) in the pilot indicated that would “not need” mModal if they continue to use
ambient listening was an effective scribe substitute ambient listening

MetroHealth current has ~50 virtual and physical

MetroHealth current has ~400 mModal users and
scribe users and spent $862K on scribes in 2024.

spent ~$200K on mModal per year.

Scribes cost ~$200 per provider per day; Ambient
listening costs ~$200 per provider per MONTH.

mModal costs ~$35 per provider per month.

-:555525553- MetroHealth



Epic HCC Gap Closure Rates with Abridge

Abridge Pilot - Score Gap Analysis

All Time
- # of encounters with Abridge 0 1 y) 3
encounters  pMeasures
" Avg CMS HCC Score Gap  0.279808 0.2147403
Patient Volume 5481 4,395
o Avg CMS HCC Score Gap  0.2833307 0.2343808 0.1953627
| Patient Volume oM 449 317

For each patient with an HCC gap, the HCC gap per encounter is LESS after the encounter if the encounter
occurred with Abridge then without Abridge, presumably because the provider has “more time” and “less
coghnitive load” and so is more likely to address any HCC gaps as part of the encounter.

itk MetroHealth




“Time in Notes”and "Pajama Time" for Abridge Users (Epic

Time in Notes per Note
W 75th Percentie

3.0... B

B Epic Average

a 20 40 5.0 80 io ]
E .
= + Il 25th Percentie
& MMetric Description . :
& Download Mrost Recent Data ® sor ——
&£ Download Historical Data o . . . . . . uslizers
Mow 2024 Jan 2025 hlar 2025 hlay 2025 Jul 2025 Sep 2025

Time in Notes per Appointment
il 75in Perceniie

5 5 Middie 509
- min I

W Epic Average

o EX 40 &0 &0 o w
=
é 22 _| . W sbricgs Pliot
1 utilizers
B hMetric Description i k
& Download Most Recent Data 7 B 2ci- ceeceete
& Download Historical Data o . . r r T T
Mow 2024 Jan 2025 har 2025 May 2025 Jul 2025 Sep 2025
Time in Notes per Day o
2 Middie 50% W 7St Perentie
I min & Apridge Pilot
' ' ' ubizers
o 5.9 min o & oo E
=0
é ', M Epic Average
& Metric Description 1.
& Download Most Recent Data T B 25th Fercentile
& Download Historical Data o . . r I T r
Mow 2024 Jan 2025 Mar 2025 May 2025 Jul 2025 Sep 2025
Pajama Time per Scheduled Day -
| | & Abri Pilot
3 7 Beottom 10% hlirstcy
min é R T
25 mn 0 i B 3 o 5 5
3
é B Epic Average
@ Metric Description
& Download Most Recent Data \‘. 25th Percentie
&, Download Historical Data o - T T T T T T T T T T
Nov 2024 Dec 2024 Jan 2025 Feb 2025 Mar 2025 Apr 2025 May 2023 Jun 2025 Jul 2025 Aug 2023 Sep 2025
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Epic Encounter Chart Closure Rates

Trending Closure Rates - Ambient Pilot High Utilizers @ :

Between 1/5/2025 and 9/13/2025 by week

100%
o, 'Y
< o_'_‘—-—-_________ ________.-—-—" \ . i "
B e —eme s
o
s
v /
L)
-—___. ._'_‘_—-—l_.___
-‘-——._,__\__\_ ______,_-- .\\ / '\_\_‘_
I \ / FR— ® By Day 3 Closure Rate
L) ' -'_—\,\“ /
75% L
> o, \ _._.______._-—-—"'"n
"_‘—-—-_______.————_____ "
'\ .. L)
""—._._'_'_.-’__._ PR .___.__-—-—-"_'—"'\ @ Same Day Closure Rate
_____,_.-—-—""‘" gl
® \
»
50
25
0%
Jan5-Jan18 Jan19-Feb1 Feb2-Feb 15 Feb 16 — Mar 1 Mar 2 - Mar 15 Mar 16 - Mar 29 Mar 30 - Apr 12 Apr 13 - Apr26 Apr 27 - May 10 May 11 - May 24 May 25 - Jun7 Jung - Jun21 Jun22 - Jul 5 Jul6-Jul 19 Jul 20 - Aug2 Aug 3 - Aug 16 Aug 17 - Aug 30 Aug 31 -Sep 13
2025
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Patient Experience

MH Patlent Experience - Ambient Pllot

This component displsys surveys colected after 1/1/

Apr May Jun Jul Aug Sep YTD
. Patient Experience
vae'ys
Explains T 769% 768% 791% 752% 783% |77.1% | 76.9%
Provider
=== Listerw : B51% 822% 843% 804% 855% [85.7% | 83.5%
Carefully
Shows | .
Respect 912% 889% 915% ©888% 886% |91.6% | 89.9%
-8~ Composite

B4.2% 826% 849% 813% 84.0% 384.7% 83.3%

Abridge users appear to have a SLIGHT increase in “Explains”, "Shows
Respect" and “Provider Listens” patient experience scores

-:555525553- MetroHealth




Patient Experience Survey

The ambient listening tool improved my visit today compared to other visits when it was not used.

Strongly agree

Agree

pisagree [N

10 15

| felt comfortable knowing that the ambient listening tool was being used to document my conversation with my provider today.

Strongly agree 40% 12
Agree 40% 12
Neutral 17% 5
I have not had healthcare visits when this technology was not used 3% 1



Post-Pilot Survey Results

SURVEY RESULTS ANALYSIS

/4 RESPONSES, 15 WITH SCRIBES

Cognitive Load (Nasa TLX]

Mental Demand

-7 ~NO/ |
[l 3% ower
f=Tr. 2 /0 LUVVG

®  Avg 4/20 post-launch, compared to 14/20

pre-launch

Burnout (Mini Z)

Burnout
Decrease ot 32.1%

Temporal Demand

[ [/ 70/ |

2Tl A M\ Y
OO0 / 7o ( A E
UOU.7 /0 LUVVCI

¢ Avg 5/20 post-launch, compared to 15/20 pre-

launch

¢ 11/74 clinicians feel burnout, compared to 54/74 pre-launch

Other
Undivided Attention

= 7

Perceived WoW

N ek f) f 1l - - /
M/ 2 H hre /\wlie
AVU. £.£49 1o/ WK

¢ Avg 2.25 hrs/wk post-launch, compared to

574 hrs/wk pre-launch

Effort

®  Avg 6/20 post-launch, compared
to 16/20 pre-launch

Perceived Patient Access

) Q/
] A

AV NY LVV /U
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Most Recent Clinician Feedback

"When | started using Abridge, writing the notes became a breeze. The Al-generated notes are very detailed, organized, and
accurate. | only have to proofread them and make any necessary minor changes. It would take me 30 minutes at the end of
the day to do this, instead of the 3-4 hours it took before. | can give my undivided attention to the patients. As for my family
life, | stopped taking 30-40 notes home for the weekend. | finish the majority of them by Friday at 6 PM. | notficed that my mind
is free when | am home with my spouse and my children. | am a better husband and a happier father. | wish we had this a
long time ago. | hope that MetroHealth will soon contract for Al transcription for all its providers. It is definitely a game-
changer.

"Abridge has been very beneficial and effective in note taking. Truly makes stress of documentation way less. Thorough and
easy to follow. Does not necessarily decrease work burden but decreases note burden and burn out. Would not want to lose
this!"

“I do feel that it is better (or at least much less frustrating) than the human scribes we getcurrently in the maijority of cases.”
"Notes are more accurate, since it catches details that patient is providing during the interview even if you have to finish a
note several days later”

"Abridge has literally removed a significant amount of stress from my day-to-day work. Additionally, the stress is also
removed from family time, allowing for optimal work/life balance"

“The improvement in cognitive burden is SUBSTANTIAL. Even when | wasn't inifially saving time, | was DEFINITELY
more cognitively available. Now | am leaving the office two hours earlier than usual."

"This has been life changing. My notes are more thorough and address everything | falk about but forget by the time | get to
writing my notes. | am actually able to have a conversation with my patients without having to type and look at my
computer the entire fime"

_ MetroHedith'
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Conclusions

Happy Providers - Ambient listening is easy to use, popular among most pilot users and has high
utilization, Rorhculqu in primary care, dermatology and orthopedics. In some depariments
|ncltliﬁllng the ED this technology received mixed review due to challenges with specialty
workflow.

RVUs - In high Abridge utilizers (top 20%), increased RVUs, but could be confounders of other
interventions @ MetroHealth during the pilot period

Scribe/Dictation Users - Many scribe and dictation users feel that ambient documentation
could replace these other documentation aids.

HCCs - In Abridge utilizers with high patient volumes, trend towards reduced HCC gap

Efficiency - Decreased provider pgjama time and time in notes per appointment (objective
and subjective). There was not a significant increase in chart closure rates.

Burnout/Cognitive Burden - Decreased provider burnout and cognitive burden

Happy Patients - Improvement in “Explains”, "Shows Respect" and “Provider Listens Carefully"”
patient experience metric. Limited data shows patients respond well 1o use of the technology
and felt that patient facing material was helpful,

#x: MetroHealth
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National Institute on Drug Abuse
Center of Excellence



NIDA COE at MetroHealth

Synergy between clinical management and research data

* Pl: Ann Avery MH/CWRU HIV patient
e One project of many with substance use
* HIV patients with substance use ¢
o o o TAPS questionnaire in HIV
* Clinical substance use screening in HIV clinic Jifte
» Connection with resources v
« Recruitment into study for positive responses Patient screens positive on
questionnaire
* ~500 questionnaire responses per month |
« ~25 eligible patients per month Care coordination for
connection to treatment
s

Recruitment into study

28 MetroHealth



TAPS Substance Use Screening Questionnaire

Tobacco, Alcohol, Prescription Medication, and Other Substance Use Tool

In the PAST 12 MONTHS, how often have
you used any tobacco product?

In the PAST 12 MONTHS, how often have

* -
had 5 o more drinks (men)/4 or more  —screen +—
drinks [wamen) containing alcohol in one

used any drugs including marijuana,
cocaine or crack, hergin,

methamgphetamine [crystal meth),

hallecinogens, ecstasy/MDMA? SCreen +

In the PAST 12 MONTHS, how often have

used any prescription medications just for reen =
the feeling, mare than prescribed or that
were not prescribed for you?

29

TAPS 1 Ps2

.In the PAST 3 MONTHS, did you smoke a cigarette containing tobacco? (no=0, yes=1)

= Inthe PAST 3 MONTHS, did you usually smoke within 30 minutes aher waking fino=0, yes=1}

In the PAST 3 MONTHS, did you have a drink containing alcohol? (no=0, yes=1)

you

In the PAST 3 MONTHS, have you tried and failed to control, cut down or 5s1op drinking? (no=g, yes=1)

day? & Inthe PAST 3 MONTHS, has anyone expressed concern abaut your drinking? (no=0, pes=1)
¥ " .

In the PAST 3 MONTHS, did you use marijuana (hash, weed)? (no=0, yes=1)
0 In the PAST 3 MONTHS, have you had a strong desire or urge to use marijuana at least once a week or more often?

fro=d, yes=1) —
+  Inthe PAST 3 MONTHS, has anyone expressed concern about your use of marijuana? (no=0, yes=1)
In the PAST 12 MONTHE, how often have Sereen +

you In the PAST 3 MONTHS, did you use cocaine, crack, or methamphetamine (crystal meth)? (no=0, pes=1)
®  [nthe PAST BWMHid-d yOou use cocaine, crack, or methamphetamine (crystal meth) at least onoe 3 week or mare
#  Inthe PAST 3 MONTHS, has anyone expressed concern about your use of cocalne, erack, or methamphetaming
{erystal meth)? fno=0, pes=1)

In the PAST 3 MONTHS, did you use heroin? (noad, yes=1)

* I the PAST 3 MONTHS, have you tried snd failed to control, cut down oF (100 uting heroin? (Ao=0, pei=1) —

- In the PAST 3 MONTHS, has anyone expressed concern about your use of heroin? (moed, pes=])

In the PAST 3 MONTHS, did you use a prescription opiate pain reliever (for example, Percocet, Vicodin) not as
prescribed or that was not prescribed for you? (no=0, yes=1]

in the PAST 3 MONTHS, hawe you tried and falled to control, cut down or s1op using an oplate pain reliever? fngs, ——

.
yes=1)

- in the PAST 3 MONTHS, hat anyone expressed concern abaout your use of an opiate pain reliever? (no=0, pes=1)

sereen +

In the PAST 3 MONTHS, did you use a medication for anxiety or sleep (for example, Xanax, Ativan, or

you Klonopin) not as prescribed or that was not prescribed for you? (noa(, yes=1)

week or more often? (nosl, yes=1)
®  Inthe PAST 3 MONTHS, has anyone expressed concern about your use of medication for aniety or sleep? (nos(,
yesel]

screen +

in the PAST 3 MONTHS, did you use a medication for ADHD (for example, Adderall, Ritalin) not as prescribed
or that was mot prescribed for you?
- Iin the PAST 3 MONTHS, did you use a medication for ADHD (for example, Adderall, Ritalin) at least once a week or

maore often? (nos0, yes=1)
®  Inthe PAST 3 MONTHS, has anyone expressed concern about your use of medication for ADHD (for example, Adderall
or Ritalin)? (no=0, yes=1)
|
In the PAST 3 MONTHS, did you use any other illegal or recreational drug (for example, ecstasy molly, GHB,

Any drugs or prescription medications  ——screen +=#= poppers, LSO, mushrooms, special K, bath salts, synthetic marijuana (“spice’), whip its, etc)? (no=0, yes=1)

®  inthe PAST 3 MONTHS, what were the other drugls) you used? (ilf in response]

#=p s inthe PAST 3 MONTHS, did you usually smoke more than 10 cigarettes each day?no=0, pes=i) o

I thie PAST 3 MONTHS, did you have 5 of more drinks containing alcohol in a day? (ao=0, yes=1) »

rEan = often? fno=0, pes=1) —

*  inthe PAST 3 MONTHS, have you had a strong desire or urge to use medications for ansdety or sheep at least once a 5

—

—

TAPS SCORE

Tobaceo Score
f0-3)

Alcohal Scare
fo-4)

Cannabis Scove
f0-3)

Srimulont Scare
fo-3)

Hergin Scare
(-3}

Opioid Score
(-3}

Sedative Scove
10-3)

Stimulant Scove
fo-3

Not Scored

MetroHealth



Presenting the Questionnaire to Patients

Creating an optimized version of a standard screening for iPad and Kiosk

®-

Questio RIERE T

Tobacco, Alcohol and Drug

Screening
L Tobacco, Alcohol and Drug
Indicates a required field. 2 Screen | ng
In the PAST 12 MONTHS, how often have you used any
53 *
"drugs. . : Indicates a required field. %
For example, marijuana, cocaine or crack_, heroin, 9
e — — Inthe PAST 3 MONTHS, have youtried and failedto
2 control, cut down, or stop using heroin, fentanyl, or other

Never o *
street opiate?

; Less Than Monthly No

Monthly Yes

Weekly

Daily Or Almost Daily

30




Storing and Recalling Results

Filling questionnaire responses to flowsheets for easy access and retrieval

Ann Test "Annie"
Female, 37 year old, 5/3/1988
MRN: 6013037
Code: Not on file (no Adv Dir)

(1) Complete Care Gap Orders
@ Research Participant

Allergies: Unable to Assess
Source Cookie

Active Treatment/Therapy Plans
and Radiation Therapy

&4 Verify Pregnancy
l%' Recently Pregnant: (8/6/25)

PCP: Test, Provider2, MD
Agrmnts: None

12:00 PM OFFICE VISIT
22416139 oz

(102 kg)
>365 days

SINCE YOUR LAST VISIT

“ir OB/Gyn, Gnc Med,
PATHOLOGY (4)

(® Lab (30+)

CARE GAPS

@ HIV Depression Screening
@ HPV Vaccine (optional start 2...
@ Influenza Vaccine (1)

@ Hemoglobin A1C

@ Hepatitis A Antibody

@ Hepatitis B Surface Antigen
@ Hepatitis B Surface Antibody
@ Toxoplasma IgG
@ CD4 Count o

Start Review

31

Primary Cvg: Medical Mutual - Tr...

Data The Tobacco, Alcohol

+ ADD ORDER £

Mode: View All 3

B BR FA D R O Search (Ctri+Space) Patient Clinical Upd... 7 | My Open Charts 97 | & 4167
£2Y Ho R ounte Refil Medicatio Patie Patient Stafion =1 Send Lefte odal OO der ¥ Remind o @
<% Content X Workbench | i Test, Ann "Annie™
€« Care Everywhere @ Chart Review @ Rooming  Screenings ] Hx / Clin Doc OARRS Review Synopsis Murj % This Visit Education Avatar Research Navigator | Flowsheets
Flowsheets

Interval: 1h 3 Start 0700 | Reset Now

Appointment from ___
10/12/2025

TAPS Part 2
In the PAST 3 MONTHS, have you tried and failed te control, cut down or stop drinking? [ Yes
In the PAST 3 MONTHS, has anyone expressed concern about your drinking? © Yes
GZIn the PAST 3 MONTHS, did you use a prescription opiate pain reliever (for example: Percocet, Vicodin) not as prescribed or that |~ Yes
In the PAST 3 MONTHS, have you tried and failed te control, cut down or stop using an opiate pain reliever? W No
In the PAST 3 MONTHS, has anyone expressed concern about your use of an opiate pain reliever? © Yes
GZIn the PAST 3 MONTHS, did you use a 1 for anxisty or sleep (for example: Xanax, Ativan, or Klonopin) not as prescribe | §~ Yes
In the PAST 3 MONTHS, have you had a strong desire or urge to use medications for anxiety or sleep at least once a week or more ... |5+ No
In the PAST 3 MONTHS, has anyone expressed concern about your use of medication for anxiety or sleep? © Yes
GZIn the PAST 3 MONTHS, did you use a medi 1 for ADHD (for example: Adderall, Ritalin) not as prescribed or that was not pre__ | §~ Yes
In the PAST 3 MONTHS, did you use a medication for ADHD (for example: Adderall, Ritalin) at least once a week or more often? > No
In the PAST 3 MONTHS, has anyone expressed cancern about your use of medication for ADHD (for example: Adderall, Ritalin)? © Yes
GZIn the PAST 3 MONTHS, did you use ij ? [ Yes
In the PAST 3 MONTHS have you had a strong desire or urge to use at least once a week or more often? > No
In the PAST 3 MONTHS, has anyone expressed concern about your use of marijuana? © Yes
GZIn the PAST 3 MONTHS, did you use cocaine, crack, or methamphetamine (crystal meth)? [ Yes
In the PAST 3 MONTHS, did you use cocaine, crack, or methamphetamine (crystal meth) at least once a week or more often? W No
In the PAST 3 MONTHS, has anyone expressed concemn about your use of cocaine, crack or methamphetamine? © Yes
GzIn the PAST 3 MONTHS, did you use heroin? > Yes
In the PAST 3 MONTHS, have you tried to and failed to control, cut down or stop using heroin? © No
In the PAST 3 MONTHS, has anyone expressed concern about your use of heroin? 3 Yes
G2In the PAST 3 MONTHS, did you use any other illegal or recreational drug (for example: ecstasy/molly, GHB, poppers, LSD, mus__ |~ Yes
In the PAST 3 MONTHS, what were the other drug(s) you used? §  Testanswer
Tobaceo Score 3 2
Alcohol Score 2 3
Cannabis Score & 2
Stimulant Score W 2
Heroin Score [ 2
Opioid Score [ 2
Sedative Score W 2
Prescription Stimulant Score [ 2

+ ADD DX (0)

will LEVEL OF SERVICE

ED @

METROHEALTH BLD

E=cn

HEie 4 LDAAvatar ~ @ AddCol piplnsertCol " DataVelidate ~ i LastFiled [ Graph - [ GotoDate FRegDoc i Refresh []Compact ~ B Chart Comection ~ @ Responsiple [F] Flowsheet History % Launch OBIX & Macro Manager ~

The Tobacco, Alcoh... rd

1012/25 1217

In the PAST12 MO...

Less than Monthly

Daily or Almast Daily
Weekly
Monthly

| Less than Monthly
Never

& PRINT AVS =

EK

- &

t 1
A4

o

E=t

o

£

[0}

&

>

o

=

4

+' SIGN VISIT
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Questionnaire Initiated Recruitment

Questionnaires notify study staff of eligible patients and communicate information

BestPractice & new, 10 total

& sortv Y Fiterv M

32

t Status Subject Msg Date/Time Patient A
Read TAPS Positive Screen 04/09/2025 08:56 PM  Mhtest, Abigail
& A A4y . Visit 04/09/2025 Comment:
New NM-ASSIST Positive Scr... 03/19/2025 02:32 PM  Test, December
% A 37 ye . Visit 03/19/2025 Comment:
New NM-ASSIST Positive Scr... 03/19/2025 02:40 PM  Test, December
m‘e_f A2 37 ye.. Visit: 03/19/2025 Comment:
New NM-ASSIST Positive Scr... 03/19/2025 05:55 PM  Test, David
J?_: A - 33 ye. Visit: 03/19/2025 Comment:
New Smoking Screener Surve... 12/05/2022 12:51 PM  DBS, Seth
AL Fyea.. Visit: 12/05/2022 Comment:
New Smoking Screener Surve... 09/29/2022 06:30 PM  Test, Purplepeds
A 6yea... Visit: 09/29/2022 Comment:
New Smoking Screener Surve... 09/28/2022 10:43 AM  Test, Purplepeds
A 6yea... Visit: 09/28/2022 Comment:
New Smoking Screener Surve... 07M17/2022 12:21 AM  Test, Purplepeds
A Gyea... Visit: 07/17/2022 Comment:
New Smoking Screener Surve... 07/15/2022 01:45 PM  Test, Purplepeds
A : Byea. Visit: 07/15/2022 Comment:
Read Smoking Screener Survey ... 07/15/2022 06:23 PM  ThreeM, Christopher
A 43y Visit 07/15/2022 Comment:

| AM @

Abigail Mhtest &
44 year old, 4/14/1980 fay
Gender: Female
MRN: 102606
Needs Interpreter: Swahili
Phone: 216-444-4444 (H)
Send Patient Message

PCP: Rajesh, Fnu, MD

Agrmnts: None

Primary Cvg: Ufcw Mh Select/U...

PROBLEM LIST
Cardialogy

Essential hypertension

Ini us Diseases

HIV (human immunodeficiency
virus infection) (HCC)
Obstetrics/Gynecology
Pregnancy, unspecified
gestational age (HCC]
Orthopaedics

Chronic bilateral low back pain
with bilateral sciatica

Message More Info Patient Info Meds/Problems Vitals/Labs My Last Note Help OPAT Report F

'O|q/Doneor"" 28
= TAPS Positive Screen Received: Today

Welcome 182620 ™= P Id Su Screening Completed

NIDA COE study status set to "Identified (Eligible)" Active

Date User Comment
04/09/25 2038 Welcome 182620 [1484] Mone

Current view: Showing only relevant answers Show All Answers
Legend:
Triggered an OurPractice Advisory Scoring question

Patient Responses

#~ MHS TAPS TOBACCO ALCOHOL PRESCRIPTION MEDICATION AND OTHER
SUBSTANCE USE QUESTIONNAIRE

4/9 5 856 PM EDT -
Question Filed by Patient
In the PAST 12 MONTHS, how often have you used any tobacco product? Never

In the PAST 12 MONTHS, how often have you had 4 or more drinks containing alcohol in Never
one day?

In the PAST 12 MONTHS, how often have you used any drugs? Monthly
In the PAST 12 MONTHS, how often have you used any prescription medications just for the MNever
feeling, more than prescribed or that were not prescribed for you?

Calculates if any alcohol use in the past 12 months question (male, female, unk) has an 0
answer besides never. (range: 0 - 4)

& MHS TAPS MARIJUANA

5 8:56 PM EDT -
v Patient

Question
In the PAST 3 MONTHS, did you use marijuana (hash, weed)?

& MHS TAPS MARIJUANA YES

AININDE OiCE DRA DO

MetroHealth
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Encouraging Adoption of New Practice

Patient Activated Reliever Triggered Inhaled Corticosteroids

* Pls: Elliot Israel MGH, David
GINA 2023 - Adults & adolescents i s 7WN-
O e e r 12+ years risk factors (see Box 2-2) = =
Comorbidities
Personalized asthma management Inhaler technique & adherence el
Assess, Adjust, Review Patient preferences and goals STUN
[ J S u p p O r'te d by 't h e P R E PA R E for individual patient needs Siiptonis
Exacerbations
M M Side-effects / ) >
| Treatment of modifiable risk fact
trial, our patients were @ B e ot
Comorbidities Non-pharmacological strategies
M M | Patient satisfaction Asthma medications (adjust down/up/between tracks)
p O rt O t I S t r I O o Education & skills training
STEP 5
o STEP 4 Add-on LAMA
M ; Refer for assessment
[ ] I_ h 1 / -F F | | | | TRACK 1: PREFERRED STEP 3 Mag!!umdose s sl
eSS t O n O O O I y CONTROLLER and RELIEVER ||ISTEPSH =2 Low dose :"(":aé“f‘e"a"fe | zig':, ggse’m’ a{ime::n:;
o« e . Using ICS-formoterol as the As-needed-only low dose ICS-formoterol YEL e s ICS-formoteral,
M e d I C I n e O St h I N O p O 't | e n ts reliever* reduces the risk of ICS-formoterol + anti-igE, antiIL5/5R,
exacerbations compared with anti-IL4Ra, anti-TSLP
on indicated thera o, i Se il RELIEVER: As-needed low-dose ICS-formoterol ] s
py asthma guide
STEP 5
o . . STEP 4 Add-on LAMA
* ~25 provider interventions step s esumigh  Retrtor assessmat
Cow doss dose maintenance of phenotype. Consider
TRACK 2: Alternative STEP 2 ICS-LABA high dose maintenance
er mon 't h CONTROLLER and RELIEVER | STEP 1 Low dose :"c‘g“&rg‘:“ ICS-LABA, # anti-IgE,
p Before considering a regimen Take ICS w?" mail ce ICS . anti-IL5/5R, anti-IL4Ra,
with SABA reliever, check if the SABA taken anti-TSLP
R 1 5 . | f f | LR Ml RELIEVER: as-needed ICS-SABA* or as-needed SABA)
~15 patient selt reterrals per
Other controller options (limited Low dase ICS wh Medium dose iCS, Add LAMA or LTRA Add azithromycin (adults) or
t h indications, or less evidence for SABA taken, or daily LTRA, | add LTRA, or add HOM SLIT or swichto | LTRA. As last resor consider
m O n efficacy or safety — see text) R s L i R i consider side-effects
"Ant-inflammatory refiever (AIR) Box 3-12  © Global Initiative for Asthma, www ginasthma_.org
Israel et al. A randomized, open-label, pragmatic study to assess reliever-triggered inhaled corticosteroid in African American/Black and
34 Hispanic/Latinx adults with asthma: Design and methods of the PREPARE trial. Contemp Clin Trials. 2021 Feb;101:106246. doi: “: MetroHealth

10.1016/j.cct.2020.106246. Epub 2020 Dec 11. PMID: 33316456, PMCID: PM(C8130188.




Provider Just-In-Time Support

Clinical decision support based on asthma registry standardized metrics

35

@

This patient appears to have uncontrolled asthma. Start a
corticosteroid reliever inhaler.

Asthma in past 15 months
[tem Value
Last ED/Inpatient Visit for Exacerbation:  11/30/2023
Last Prescription Oral Stercids for Asthma: none
Last Asthma Control Score: none

@ According to the 2023 GINA recommendations, all asthma patients should have a
corticosteroid containing reliever inhaler either with or without maintenance

inhalers.

Global Initiative for Asthma's 2023 recommendations (click and wait for PDF to open)

= Start a corticosteroid reliever inhaler using the SmartSet
click Open SmartSet

ar

Y= Place a pharmacy consult for asthma

click Order

Apply one of the following .

% Open SmartSet Asthma Corticosteroid Reliever Inhalers Praview

== Order {31 Pharmacy Cansult for Asthma

Acknowledge Reason
Unable to address today  Does not have uncontrolled asthma
Already on corticosteroid reliever | Corticosteroid reliever inappropriate

| don't manage this patient's asthma  Patient Declined

X

A

@Paﬂent DOES use nebulized albuterol

Patient Activated Reliever Triggered ICS (PARTICS):

1 puff of ICS for every puff of albuteral,or 5 puffs of ICS for every
albuterol nebulizer treatment

+ Continue to use current maintenance inhalers

+ Better insurance coverage than budesonide-formotercl

+ Can be used with nebulizer

- Multiple inhalers, more co-pays

@ When using PARTICS, your patient may be on:
any dose of an additional steroid containing maintenance inhaler
in addition to the albuterol-IC5 reliever

IC5 dosing, IC5-LABA dosing
] pharmacy consult for treatment optimization

[l albuteral HFA

- select if not already on albuterol

[ albuteral (PROVENTIL) (2.5mg/3ml) 0.083% nebulizer solution q4h PRM -
12mlwy/ 1R

@ Reliever steroid inhaler - choose one

O (reliever only) beclomethasone (QVAR) redihaler 80 mcg/act PRN

O (reliever only) budesonide (PULMICORT) flexhaler 180 mcg/act FRN

() (reliever only) mometasone (ASMANEX) twisthaler 110 mcg/act PRN

note attestation - include for prior authorization
AVS patient instructions - how to use PARTICS

AVS patient instructions - frequently asked questions

_|*MetroHealth



Patient Education Materials

After visit summary materials to help patients understand the intervention

PARTICS Asthma Inhalers
Frequently Asked Questions

What is PARTICS -- Adding an extra inhaler that you were just prescribed to use every time you use your quick relief
medication like Albuterol.

Why use PARTICS? -- Using this combination can
+ Reduce severe asthma attacks, emergency room visits, and being hospitalized for asthma.
+ Improve your ability to do regular activities, like work, school and taking care of family.

How do | do PARTICS? -- Each time you use your reliever medication, you also use the additional PARTICS inhaler.
+ If you use a reliever inhaler, like Albuterol, take a puff of your reliever inhaler then take a puff of the additional
PARTICS inhaled corticosteroid, puff for puff.
» Ifyou also use a nebulizer: Take 5 puffs of the PARTICS inhaler after you finish your nebulizer treatment.

How do | make PARTICS easy to do? -- To remember to use 2 inhalers, you can put a rubber band around the additional
PARTICS inhaler and your rescue inhaler to keep them together and carry with you. See the picture below,
Additional
PARTICS
inhaler
+

Attach your additional
PARTICS inhaler you were
prescribed teday to your
rescue inhaler with a rubber
band to carry with you.

[yours may
lock different)

Rubber Band &

4
Rescue Inhaler
{yours may lock
different)

When you need to use your rescue inhaler to relieve asthma symptoms:

Turn the inhalers around to

#
! make them easy to puff.

Put the rescue inhaler to
2 your mouth, take as many
puffs as you feel you need.

Then place the additional
PARTICS inhaler in your
#3 mouth and take the same
number of puffs as you
took of the rescue Inhaler.

If you have a nebulizer:

Place an additional PARTICS
inhaler next to or on top of
your nebulizer.

36
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Provider Intervention Outside of Visits

A refill protocol for asthma medication that prompts the provider to act

¥ Requested Renewals

R

albuterol (FROVENTIL HFA) INHALATION HFA inhaler
(VENTOLIN,PROAIR,PROVENTIL) 90mcg

Sig: Inhale 2 Puffs by mouth every 4 hours as needed for Wheezing.

Disp: 85g Refills: 0
Start: 3/31/2024

Class: Normal

Relevant Medication Info
Non-formulary

To pharmacy: Dispense whatever albuterol is covered by insurance

Rx Appt Reminder Protocol Failed 03/31/2024 07:55 AM L}

¥ Visit/Appointment Check (see details)
% Active on medication list
Asthma Control Refill Protocol Failed

Protocol Details

® Has had no asthma exacerbation since last outpatient visit for

Protocol Details

asthma

To be filled at: MetroHealth Cleveland Heights Retail Pharmacy

¥ Asthma Control Refill Protocol Failed

X Has had no asthma exacerbation since last outpatient visit for asthma
This refill protocol checks for:

- a qualifying office visit or telemedicine visit with 2 diagnosis of asthma, after

- & qualifying asthma exacerbation in the past 15 months

It failz if the patient has had an asthma exacerbation since their last visit for asthma.

Asthma exacerbations are:
- an ED/Hospital admission for asthma exacerbation, or
- a prescription for oral stercids with an associated diagnosis of asthma

Asthma Events in past 15 months

Ewent Last Date
Dutpatient Visit with Asthma Diagnosis: none
EDVInpatient Visit for Exaceroation: 2/28/2024
Prescription Oral Steroids for Asthma: none
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Clinical Pharmacy Partnership

Patient self-referral based on objective evidence of uncontrolled asthma

Patient with Uncontrolled MyChart Message
ASthmO o New message
¢ Eric Kim
5:57AM
: -
MyChart message sent Hello

Patients with asthma like you can experience many symptoms like difficulty breathing, wheezing, and

¢ shortness of breath. It appears that you have had worse asthma symptoms recently. We would like to
help!

Pthe nta g rees to refe rra | The Pharmacy Medication Management Clinic is partnering with your doctor to help asthma patients like
via g uestionnaire you get on the best medications to feel better and do more. Based on your current medicines, we think
they could help you.

To see the clinic, please click on the attached questionnaire and complete it. It will give you instructions

CON 367 plCICGd on how to schedule a visitl
autom O‘tiCG | |y Your MetroHealth Care Team
¢ 1 task to complete

-
Would you like to see the pharmacy clinic for asthma? ;I

Patient schedules by \

MyChart scheduling ticket

38 45 MetroHealth




Patient Self-Triage

A patient-entered questionnaire in MyChart that triggers a referral.

Would you like to see the pharmacy clinic for asthma?

Attached to a message from Eric Kim received 10/16/2025

According to our records, it appears that you have had worse asthma symptoms recently.
Your MetroHealth care team is working with your doctor to help patients who have asthma feel better and do more!

Asthma symptoms like shortness of breath or wheezing can change over time. An asthma attack is when your symptoms suddenly get worse. To prevent asthma
attacks, you have to be on the right inhalers.

During the past year, were there any times that your asthma symptoms bothered you a lot?

‘ Yes‘ Mo

39 - MetroHealth



Patient Self-Triage

A patient-entered questionnaire in MyChart that triggers a referral.

Would you like to see the pharmacy clinic for asthma?

Attached to a message from Eric Kim received 10/16/2025

According to our records, it appears that you have had worse asthma symptoms recently.

Your MetroHealth carg

Asthma symptoms likg
attacks, you have to b

During the past yea

‘ Yes‘ Mo

Would you like to see the pharmacy clinic for asthma?

Attached to a message from Eric Kim received 10/16/2025

The Pharmacy Medication Clinic at MetroHealth can help:
« find the best inhalers for you
« find you the best prices for them
« teach you how to use them best.

Would you like to see one of your doctor's pharmacy team members to adjust your asthma medications and prevent another asthma attack?

‘Yes| MNo

- [
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Patient Self-Triage

A patient-entered questionnaire in MyChart that triggers a referral.

Would you like to see the pharmacy clinic for asthma?

Attached to a message from Eric Kim received 10/16/2025

According to our records, it appears that you have had worse asthma symptoms recently.

Your MetroHealth card Would you like to see the pharmacy clinic for asthma?
Attached to a message from Eric Kim received 10/16/2025
Asthma symptoms likg
attacks, you have to bl The Pharmacy Medication Clinic at MetroHealth can help:
« find the best inhalers for you

« find you the best prices for them
» teach wou how to use them hest

During the past yea
" Ves ‘ Mo Would you like to see the pharmacy clinic for asthma?
' ' — Attached to a message from Eric Kim received 10/16/2025
Continue (
- ‘ Yes | Areferral has been placed for you to see the Pharamcy Medication Clinic.
' You can call 440-592-3830 or schedule in MyChart. Please click "continue” and then "submit" to submit your questionnaire. Then navigate to your MyChart home page. In your feed,
- you should see a card for the Pharamcy Medication Clinic. Click "schedule now". This will bring you to scheduling options.
Conti
(o]
M ‘MetroHealth




Patient Self-Scheduling

Patients who have completed the questionnaire can self-schedule in MyChart

sass Schedule an appointment for your PHARMACY MEDICATION CLINIC.

Decline

42
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Oral Health Intervention in Primmary
Care



Dental Health Is Primary Care

A team-based approach to encouraging dental care in older adults

Pls: Suchitra Nelson CWRU, David Kaelber Patient with oral health

MH/CWRU needs

Previous successful study among pediatric .

patients Screen for oral health needs

Encourage dental care among the elderly during reoming

by integrating with primary care .

Ask, Advise, Assess, Assist, Arrange MTAs briefly advise dental
care

9 MH practices engaged |

40 MH providers trained

~30 provider patient interventions per
month :

Provider reviews screening
and engages in education

MTAs offer referral
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Primary Care Screening for Oral Health

Involving medical staff in the system of care

05
B 8y

Ann Test "Annie”
Female, 35 year old, 5/3/1988
MRN: 6013037
Bed: 18
Code: Not on file (no Adv Dir)

COVID-19 Vaccine: Unknown }

Pl;

Staff: Dental Scr
(research)

& Research Participant

Coverage: Medical Mutual -...

Allergies: Not on File
Active Treatment/Therapy
Plans

L4 Pregnant: (48wid,
12/27/23)

[Agrmnts: None

2/22 HOME VISIT

© Hepatitis A Antibody
@ Hepatitis B Surface Antig...
@ Hepatitis & Surface Antib...

45

© Toxoplasma IgG

@ Syphilis Test

@ HIV Counseling
Dental Vicit/Befarral

24

() Please click to complete dental care screening questions.

Do Mot Document  EH Primary Care Dental Screening Collapse

Ask the following questions

Was your last dental visit longer than 12 months ago?
EETE 0=no ! T O

Do you commonly experience dry mouth (i.e. requiring swallowing water to eat crackers)?
EE 0=no | ' T O

Do you experience tooth pain when you eat or brush your teeth?
1=yes m v

Do you experience bleeding gums when you eat or brush your teeth?
1=yes m Ag

Do you have loose teeth and/or discolored teeth?

abnormal answers?
3

IIﬁU

MNext Steps

Tell the patient "Please see the dentist soon" and click yes when done
T o T O

Ask the patient, "Do you want a call to schedule an appointment with a MetroHealth dentist?”

no Yh

& Responsible [C] Show Row Info Show Last Filed Value [ | Show All Choices &

o

»

+ Accept

Cancel

= ORI T

.

‘MetroHealth



Supporting Provider Intervention

CME/MOC certified provider education with a clinical script

Goals for Provider Training

« Understand Oral Health Problems in Older Adults
« Understand Barriers to Care for Older Adults

« Learn Strategies to Improve Oral Health in Older Adults Including:
v Oral Hygiene

v Importance of Fluoride

v Nutrition for Oral Health

.[12

)k
sy

Ann Test "Annie”
Female, 35 year old, 5/3/1988
MRMN: 6013037
Bed: 18
Code: Not on file (no Adv Dir)

COVID-19 Vaccine: Unknown l

46

(1) care Gap: Dental (click
here)

AT e = o Sy

&) Research Participant
Coverage: Medical Mutual -...

Allergies: Not on File

Active Treatment/Therapy
Plans

l‘é Pregnant: (48wid,
12/27/23)

Agrmnts: None
2/22 HOME VISIT

102 kg
(224 1b 139 0z)

SINCE LAST SYSTEM SUPPORT
VISIT

9p Sys Support (8)
@ Lab (25)

CARE GAPS

@ Hepatitis A Antibody

@ Hepatitis B surface Antig...
@ Hepatitis B Surface Antib...
@ Toxoplasma IgG

@ Syphilis Test

@ HIV Counseling

@ Dental Visit/Referral

@ Lipid Profile

Eeﬁpraalcanawsury B

_F Suggestion (1)

(1) Positive dental screening! Please counsel your patient by giving the dental facts and to see the dentist soon.

Oral Health Screening: Positive!

W 1. Review screening questions

Question Answer
Was your last dental visit longer than 12 months ago? (!) yes
Do you commonly experience dry mouth (i.e. requiring (!) yes

swallowing water to eat crackers)?
Do you experience tooth pain when you eat or brush your  no

teeth?

Do you experience bleeding gums when you eat or brush  no
your teeth?

Do you have loose teeth and/or discolored teeth? (!) yes

W 2. Discuss the following oral health facts

Dental problems are chronic and can be present even without pain or
symptoms.

Bacteria are the main cause made worse by poor oral hygiene, poor diet,
and tobacco use.

Annual dental visits can help oral health problems from getting worse,
prevent pain, stress, and costly expenses.

A healthy mouth is important for your overall health. Dental and medical
conditions are related to each other

Prioritize taking care of your oral health like any other medical condition.

Gl 3. Counsel your patient to see the dentist soon

4. Inform your patient that referral instructions and dental
resources are in the AVS

Do Not Document [F Oral Health Counseling Collapse

&#
5. Click “Yes” and "Accept" A
Document completion of steps 1-4
yes=1 no=0 ]
Cancel

P

)

E— R L




Referral Management

Systems of support to organize referral, outreach, and follow up

REFS PC Dental Scr Referral Follow Ups With Tracking (Research) [48863001] as of Thu 10/16/2025 5:27 AM

@ Research Studies [ Chart p Encounter ~ E Place Orders @Seng Recruitment Request i|°'+ Release to Study Monitor CZ Communication * « Track Pt Outreach =k Addto List = Questionnaire Series v

Detail List | Explore  Referrals

Y Filter | <& Clear All Filters

w @ )

|—_:. Active Referrals

P Re-run Report | £ Refresh Selected | | Select All

yes 2025 f2025  10:57 AM No answer, no Mo answer, no voicemail. Would like
[ VM MEH but has a lot of other
appoeintments - his response on
another date.
yes 2025 [ 12025  10:57 AM Other (see 2026 11:00 AM Patient wants only Broadway, would
comments) not consider Ohio City or MBH even
for first visit. She did take my
number and to reach out in the
future looking for openings at
Broadway. | too will keep her in
mind when/if Broadway opens up.
yes W2... w2025 10:38 AM No answer, left 2025 1:00 PM Mo answer, left voicemail.
VM
yes 2
»
47 ‘MetroHealth




Referral Management

Systems of support to organize referral, outreach, and follow up

REFS PC Dental Scr Referral Follow Ups With Tracking (Research) [48863001] as of Thu 10/16/2025 5:27 AM - ® )

@ Research Studies [ Chart p Encounter ~ E Place Orders @Seng Recruitment Request i|°'+ Release to Study Monitor CZ Communication * « Track Pt Outreach =k Addto List = Questionnaire Series v |—_:. Active Referrals

Detail List | Explore  Referrals

Y Filter | Outreach Tracking @ X P Re-run Report | £ Refresh Selected | | Select All
#
t Date Last Time Last Qutcome MNext Date Next Time Comments Visit Date Visit Tim:
Instance Name: || Attempts
yes /2025  10:57 AM No answer,no 4 No answer, no voicemail. Would like
Dental Referral Outreach Outcomes VM MBH but has a lot of other

appoeintments - his response on
another date.

Contact Attempt Date

yes | | 12025  10:57 AM Other (see 1 2026 11:00 AM Patient wants only Broadway, would
Contact _.ﬂlttempl Time | | comments) not consider Ohio City or MBH even
for first visit. She did take my
Contact Attempl # | | number and to reach out in the
future looking for openings at
Contact Qutcome | | Broadway. | too will keep her in
mind when/if Broadway opens up.
MNext Outreach Date | | o
yes w2025 10:38 AM No answer, left 3 2025 1:00 PM Mo answer, left voicemail.
MNext Outreach Time | | ™
- | |

Mo Further Outreach as
» of This Date

“TETTIETE TS i i FAREXEE 3 ii nsert SmartText || E = = |
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PHRI CCIRE Speed Rounds

Nicholas Riley, MD, PhD, FAMIA
- Assistant Professor, Family Medicine
&?’ Center for Clinical Informatics Research and Education
1 T |
Director of Informatics, Ambulatory Care,
The MetroHealth System




From last week’s PHRI seminar...

The Divide Consequences
Academic Informatics Operational IT Academic Informatics Operational IT
Research, new tools, pilots Infrastructure, enterprise stability Research, new tools, pilots Infrastructure, enterprise stability
Clinical Decision Support Core EHR Infrastructure
(CDS) Tool Development and Clinical Aoplicati
Evaluation inical Applications
Data Science & AI/ML Worked in parallel silos Data & Reporting Restricted data access
Workflow Innovation Compliance & Security Pilots rarely scaled
Equity & Access Research Support Functions Poor workflow integration

Redundant or duplicative projects
Lost opportunity for innovation and change

UG NYUG
\ rossman \ rossman
\— School of Medicine \— School of Medicine

MetroHealth




What | do best

Build bridges to solve complex health care problems

in ways that work for patients, families and clinicians

Clinical Operational
Practice Informatics

Teaching & Research
Mentorship Informatics

s MetroHealth
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ABC Quit

Leveraging technological innovation to reduce pediatric secondhand smoke exposure
Pl: Jonathan Winickoff, MD, MPH, pediatric tobacco use researcher at MGH
Investigators at Metro

* David Kaelber

* Janeen Leon

* Nicholas Riley
Population: 868 dyads of parents and children under 12 receiving care at Metro




ABC Quit

Control

Pharmacy can’t reach patients 1 year quit measure +

Quit line vendor change add-on cotinine if possible

Self-service cessation support
Questionnaire at child’s OliieR TR
appointment
(portal, kiosk or tablet)

Phone

+ In-person iPad follow-up
Quit texting (SmokefreeTXT) enrollment

Pharmacy NRT & counseling ey Enion

Low portal/kiosk engagement
Tablet operational challenges [+clinician-facing iEHR]
+ Lab-triggered recruitment
+ MyChart & text outreach

+ Improved tablet workflows
+ In-person iPad recruitment

Add-on serum cotinines +

biocounseling phone visits
+ Pharmacy MyChart workflow

+ Undelivered NRT workflow No in-house lead
+ Quit line interim workflow + anemia screening

Phone visit no-shows
+ More outreach/"rescue” workflows ' '
+ evening scheduling




ABC Quit

Build using Epic modules (live starting 12/12/2022)

* EpicCare Ambulatory 869 @ 868

* Clinical workspace configuration Accrued Target

¢ Clinical documentation -~

* |n Basket - o

* Orders & Order Transmittal 800 'o‘.

Q
* OurPractice Advisories (clinical decision support) 700 s
[
* MyChart/Welcome questionnaires (patient portal/kiosk/tablet) ? 600 o
S /

* Cogito (reporting) $ _— »

» Clarity (data warehouse) £ /

* Radar (dashboards) g 400 /'

. Rgporti.ng Workbenc.h (patient outreach/operational reporting) L; 300 o*®

» SlicerDicer (self-service reporting) o .‘.\‘
* Canto (tablet-based in-person recruitment workflow) 200 ..-0.".

ol
* Interconnect (web services, SMART on FHIR app development) 100 ..o‘.
\.\
« Research 0 Y
2022 2023 2024 2025

* Secure Chat (coordination during in-person recruitment)

» Chronicles (custom code running in Epic)

et MetroHealth



ABC Quit

Started from a working system (eCEASE) at the Children’s Hospital of Philadelphia

Required both technical (e.g. SMART on FHIR) and operational adaptations to MetroHealth
Informatics fellows collaborated — Drs. Kim at Case/Metro and Saleh at CHOP




Choose2Quit



Choose2Quit

Adult primary care rooming staff-initiated eReferral versus navigation for tobacco cessation

Pl: Susan Flocke, PhD, preventive services researcher at Oregon Health and Science University
Investigators at Metro

* David Kaelber

* Nicholas Riley

* Eileen Seeholzer

Population: 2231 adult primary care patients during/after in-person visits at 11 Metro clinics




Choose2Quit

Control
Ohio Quit Line e-Referral

Ask-Advise-Connect e
Randomization

IN primary care rooming Intervention

Navigation phone call, offering:

AAC not done - staff turnover (COVID-19...) : -
Cumbersome AAC workflow Counseling (NDPTP, BH, Quit Line)

Research workflow built by operational analysts

+ Direct Outreach
+ Streamlined/trackable AAC workflow
+ Data validation and reporting redesign SDOH screening

NRT or varenicline

Supports (texting, apps, websites)

Ad hoc scheduling/counseling workflows
Missing Quit Line data
+ Creative EHR data extraction




Choose2Quit

Direct Outreach (live 8-11/2023)

"Rescue” workflow for missed/unavailable AAC
?1% contact rate
Informing current study (TEAM-UP)

© Outreach Script [s P

Hello, my name is [..]. 'm calling from MetroHealth.
« Confirm identity with two identifiers

I'm calling patients who have had a recent visit with their primary care provider. MetroHealth wants to help patients who smoke to quit successfully. In the past you have said you

use tobacco. Do you currently use tobacco?
+ Update current usage in Tobacco Use section
+ If no current tobacco use: document outgoing call without outcome in Contacts section, then open Choose2Quit Qutreach SmartSet, otherwise continue below

Your healthcare team strongly recommends that you quit using tobacco. Using assistance can increase your chances of quitting 2-3 times. Are you interested in being connected
to assistance to quit?

* Document counseling in Tobacco Use section

* Document Yes/No (Choose2Quit) or Not Available outcome in Contacts section, then click Accept

« If Yes/No, open Choose2Quit Outreach SmartSet {contents reflect outcome and Quitline branch)

= Fill out Pt Qutreach section, with next planned contact date if Not Available

* SmartSets
* MyChart patient messaging

» Cogito (reporting)
» Clarity (data warehouse)
* Datalink (batch processing)
* Reporting Workbench (patient outreach)

* Chronicles (custom code running in Epic)

Streamlined AAC/vaping history (live 5/18/2024)

Reduced friction and double documentation
Operational reporting facilitated increase in AAC completion
Vaping history characterization informed ENDS R21

®) Nicotine/Tobacco Use & Connect to Quit

Ask, Advise and Connect

Ask: Have you used nicotine/tobacco No

in the last 30 days?

Advise: As part of your health care | advised the patient
team we strongly recommend you
quit
Connect: Would you like to be Please connect me (expect a call within 2 business days) Don't connect me, but I'm interested in quitting
connected to a coach or counselor to
help you quit? I'm not interested in quitting

* OurPractice Advisories
« Custom actions placing quit line and navigation orders
* Custom actions manipulating history data
» Cogito (reporting)
* Reporting Workbench (including custom action for vaping
history migration)
* Chronicles (custom code running in Epic)

#2:: MetroHealth



PHRI CCIRE Speed Rounds

Proposals in Progress
Opportunities for feedback and partnership

Ashley Hughes, PhD

Associate Professor, Internal Medicine

il ' 4, )
LGP

Center for Clinical Informatics Research and Education



Lung cancer screening

= Target: Bristol Myers Squibb Foundation

" Co-lead with CWRU
= Stakeholders: FQHCs, MetroHealth*, CCF, University Hospitals

= Overall objective: Improve lung cancer screenings for patients served

at FQHCs
8 ¢>
$
T \ CASE WESTERN RESERVE
####: MetroHealth ONIVERSHTY



Lung cancer screening

" Obj. 1: Develop a community-informed referral process for lung
cancer screening and smoking cessation
* Establish an EMR-integrated shared decision-making tool.

» CoDevelop referral pathway(s) for lung cancer screening and smoking
cessation.

" Obj. 2: Implement strategies for lung cancer screening and smoking
cessation referral pathways through training and education.

" Obj. 3: Evaluate the agile implementation of the multi-touch referral
system for smoking cessation/lung cancer screening bundle.

CASE WESTERN RESERVE
ek Tedo & UNIVERSITY
R MetrOHealth School of Medicine



Breast cancer screening

= Background
* Breast cancer is among the leading causes of cancer-related deaths.

* Breast cancer screening can detect up to 85% of breast cancers and reduce
mortality from breast cancer by up to 40%.

 Disparities are present in both mortality rates due to breast cancer and
screening rates.

* Epic Cheers campaigns provide a viable approach to improving outstanding
health services, like cancer screenings.

= Overall objective: Improve guideline concordant breast cancer
screenings in MHS population.

T CASE WESTERN RESERVE
ek Tedo & UNIVERSITY
'?: MetrOHealth School of Medicine



Breast cancer screening

" Aim 1: Identify patient factors for APO success in breast cancer
screening campaigns.

" Aim 2: Understand unmet needs of non-responders to breast cancer
screening APO messaging.

= Aim 3: Tailor breast cancer screening outreach to improve guideline
concordant breast cancer screening for underserved patient
populations.

= Target: American Cancer Society

= Stakeholders: MetroHealth- Cancer Center, primary care, population
health, radiology

CASE WESTERN RESERVE
ek Tedo & UNIVERSITY
R MetrOHealth School of Medicine



PHRI CCIRE Speed Rounds

David Kaelber, MD, PhD, MPH, FAAP, FACP, FACMI, FAMIA

Professor of Internal Medicine, Pediatrics, and Population and
Quantitative Health Sciences

Center for Clinical Informatics Research and Education

Chief Health Informatics Office and Vice-President of Health
Informatics and Patient Engagement Technologies

The MetroHealth System




Machine Learning Interpretability Methods —
Low value in isolated $$$ biomarkers

Computers in Biology and Medicine

SEVIER vVolume 183, December 2024, 109251 B4 | A T, S [‘@rj
uuu system
. . . ey N A
Machine learning interpretability methods ool ) T 4’
to characterize the importance of =l G — =L
hematologic biomarkers in prognosticating E %E |:> Y4 E> .
patients with suspected infection Efswnital Vital signs Laboratory EGHo @
recorded tests dlagl’lOSlS
Dipak P. Upadhyaya °, Yasir Tarabichi ® ®, Katrina Prantzalos ©, Salman Ayub ®, David C. Kaelber ° Machine learning
® Satya 5.Sahoo @ A X « Feature importance gy Local Intérpretable Model , algorithms

Agnostic Explanation (LIME) "

B Shapley Additive Value(SHAP) v
J'.' . Decision plot using
I l 9}3 apley additive (SHAP)

valtes
* Bigdata collaboration with CWRU I.I.ul..hni L. <:_] (
PhD and PhD candidate. /

Show more s

carure mporance worc

. ; P o Machine learning
b De mon St I’atl ng novel M I— Conclusion: Exislipg hematological parameters and vital signs effectively predict sepsis, minimizing Interpretablllty
fra mewo I’kS Wlth a fOC us on need for new tests like MDW,

interpretability methods



Prevail — Multicenter COPD phenotyping and
prospective Ql study

Primary Health Care Practical strategies for achieving system change
Research & Development . ..

in the US: lessons and insights from the
cambridge.org/phc CONQUEST quality improvement programme

Alexander Evans?, Jill VanWyk® (2, Margee Kerr*?, Amy Couper®* (3,
Development Wilson D. Pace™ O, Yasir Tarabichi®(, Rachel Pullen!®, Michael Pollack’ (3,

8 : . W
Cite this article: Evans A, VanWyk J, Kerr M, M. Bradley Drummaond® @, Jill Ohar® @, Catherine Meldrum?®®, MeiLan K. Han'?,
Couper A, Pace WD, Tarabichi ¥, Pullen &, Alan Kaplan**** (2, Tonya Winders* (), Juan Wisnivesky'®, Barry Make'® (),
Pollack M, Drummond MB, Ohar J, Meldrum C,
Han Meilan K, Kaplan 4, Winders T, Alex Federman'”, Victoria Carter®, Katie Lang™®, Douglas Mapel'®©,
Wisnivesky J, Make B, Federman A, Carter ¥, . B . . \ .
Lang K, Mapel D, Hanania NA, Stolz D, Nicola A. Hanania'?, Daiana Stolz2®, Fernande J. Martinez* © and David Price!®22
Martinez F 1, Price D. (2025) Practical strategies : H A s
for achieving system change in the US: lessens  ‘Observational and Pragmatic Research Institute Pte Ltd, Singapore, Singapore; “Department of Family Medicine, [:hl'llllI[: nhstmﬂtl‘ﬂ P“Imn“ﬂry nlseases- %?QPD
Journal of the COPD Foundations FOUNDATIO K
Pragmatic and Observational Research Dove Urigiial Ressarc

Pragmatic Evaluation of an Improvement Program for People Living With

a QORIGINAL RESEARCH T " - .
Preserved Ratio Impaired Spirometry in US E;::;g::;i: EE_ET::[LETED Yersus Usual Care: Protocal for the Cluster

Pri mary Care Patients Dlagn osed with Chronic Katherinie Hicksan, MBESI2® Vasir Tarabichi, MDD, MSCR® Andrew P Dickens, MSe, PUD® Rachel Pullen, MECHE®
. . Marege Kerr, D™ Amy Couper, BSS Alexander Evans, MS¢® James Gatenlby, MDF Luis Alves, MD™ Cono Ariti, M8
ObStI"UCtIVE Pulmonary Dlsease Mona Bafacthel, MBCHB, MECF, PRI Victoria Carter, BScS James Chalmers, MBChE, FhD'® Bongehuang Chen, MDY Graham
Dieverewe, MBCHE, PHD, FRCP'? AL Bradley Dyurnmond, MO, MHS'™ |, Murtin Gibson, MDD, FRCPM 518 Daid ML G,
Alexander Evans', Yasir TarabichiZ, Wilson D Pace (9>, Barry Make 5, Nicholas Bushell®, Halpin, ML, DPhil'? Meilan K. |I£1JI._I_VT|I.'I, M8 Nicola A1 hnunia,h-i[!,h-[‘;'”_um R ”lyfﬁt, PhD™ Alan u}jm‘wi’!fﬂ
Victoria Carter’, Ku-Lang Changs, Chester Fox®, Meilan K Han'®, Alan Kaplan a2 Konstantines Kostilas, MDD, ﬁ'lp, nm‘*’éxmm- MDA l[b‘-i;ﬂﬂ#h'iﬂtﬂ].ﬁ'm,h"“_[:bjﬂl‘lﬂﬂh‘m Marshall, BSc, FhD*
Janwillem WH Kocks(5'*7'*, Chantal Le Lievre (0%, Alexander Roussos®, Neil Skolnik'®'®, Fernundo Martinez, MD, MS* Catherine Meldram, FhD, RS Marije van Melle, PO Mare Miravitlles, MD* Tamsin
Joan B Soriano'”, Barbara P Yawn'?, David Price @'57'2 Maorris, BSc*! Hana Mullerova, PRIV Ruth Mugvay, PRDF Shigeo Mure, MD, PRDP? Clementine Novdon, MD, PRD® Jill
Crhar, MO Wilson Pace, MD, FAAFP Michae] Pollack, M3c™ Jennifer K Quint, FRCP* Anita Sharma, FRACGE, MBBS™
'Observational and Pragmatic Research Institute, Singapore, Singapore; *Center for Clinical Informatics Research and Education, MetroHealth, Dhave Si.ﬂ‘?il, l\.{[}'{g Mukesh Sir @Lhiﬂw@ﬂ 142 Frank 'l‘EmMI)‘ m“ Deriniz \meﬁ Pharm ﬂw* Torm Wilkir 1=,

Cleveland, OH, USA; *DARTNet Institute, Aurora, CO, USA; *Department of Family Medicine, Anschutz Medical Campus University of Colarado, MA Cantal, MEBS, PhD, FRCF, FERS154647 iy wya Winders, MEBA™® Duyid Price, MA, MBEC, FRCGPS642



Continuing to lead in responsible Al-driven
CDS evaluation and implementation

American |ournal of Emergency Medicine 97

Fantents fists sualable ar Sasnesbiec MetroHealth Selects Pieces Technologies as Al Platform to Improve Clinical —
American Journal of Emergency Medicine Workflows and Enhance Patient Care

Cleveland, OH, April 30, 2025

journal homepage: www.elsevier.com/locate/ajem The MetroHealth System (“MetroHealth”) and Pieces Technologies, Inc. (“Pieces”) announced a strategic

partnership that will provide care teams across the enterprise with Al-powered tools to assist with clinical
workflows, returning valuable time to clinicians and enhancing patient care. MetroHealth will deploy Pieces’
Al platform, which seamlessly integrates into the health system’s existing electronic health record (EHR),

0.
. . . . . . . across inpatient and outpatient settings.
External validation of a widely available, localizable sepsis early detection :“ ’ ’ ’ p I e C e S

. . 0 “Pieces’ Al-powered solutions will help MetroHealth enhance patient care and Improve access by reducing
mﬂdEI n thE eme ['gE'I'[[:y' dEpa rrment SE‘ttl]‘]g inefficiencies and eliminating time-consuming administrative tasks, allowing our talented caregivers to work
at the top of their licenses and provide more personalized care to more patients,” said R. Douglas Bruce, MD, MBA Interim Executive Vice President and Chief
Danielle Currey **, Yasir Tarabichi, MD, MSCR**“* Operating Officer for Metroteafth.

* School of Medicine, Coxe Woestarn Beserve University, Clevelend, OH, 054
L Center for Chnical Informatcs Resemrch and Educoion, Metrebenlth, Oevelond, OF 054
* Depardment of Pubmonany and Criticnl Core Medicine, Metrofeakh, Oevelond, O, 054

Pieces awarded $2m SBIR
S e e T e contract to improve cancer care

ARTICLE INFOD ABSTRACT

Recenved 29 June 2025 of the mast widely used 13 the Epic Sepsis Model, The first release of the reodel (V1] was a logestic regression thar -

Accepted 23 July 2025 suffered from varlable results in external valsdation. The second release (V2] leverages a gradient boosted tree
model that can be lacalzed to an individual vospital systerm While widely available, V2 has vet to be indepen- W I

Kepwords: dently -

) ently externally validated.

;F:l;.r.ml . Methods: We condured a retrospective study comparing the performance of both modess in the emesgency de-

i . y rrment settis E ; VA5 TS d - fi 12 at the encounter level, H i H H H

Clinical decision suppor partment setting. Model discrimination was measured via AUC-ROC for both W1 and [

: before sepsis-3 criteria were met and before there was evidence of clinkcal recognition of sepsis [identified by Pleces WI" deploy Its new Conversatlonal Al at MEtrOHeaIth' a pUbIIC

andiblotic. cultwre, or lactate orders). _ . health system based in Cleveland, Ohio, which can interact directly with
Resuits. 35,076 encounters were included. 648 [ 1.8 %) met sepsis-3 criveria. AUC-ROC scores were 0077 bar W and R R
0,90 far V2. When anly considering scores befre evidence of clinical recagnition of sepsis, there is a drap in ALIC- cancer patients and leverage the advanced human oversight platform
ROC o 070 for W1 and to (LBS for V2. Ar a scoring threshold rargeting a 60 % sensitiving, V1 and V2 predictions

were earlier than the first clinkcal recognition of sepsks inonly 33.0 and 33.5 % of cases respectively. Vidya Sagar Maddela October 30, 2024

Conclusion: While V2 achieves supenior AUC-ROC's to W1 both befare and after clinlcal recogninon of sepsis. both

models tended 1o abert bor sepsis alter evadence of clinical recogmitian

© 2025 Elsevier Inc. All rights are reserved, including thase for text and data mining, Al rasning, and smilar tech-
ialogies.




CDC Cosmos Partnership

Pauline Terebuh, MD MPH

' ,’ Assistant Professor
Case Western Reserve University School of Medicine
Disclosure(s): No financial relationships to disclose
Poster(s):
o (P-711) Testing for SARS-CoV-2, Respiratory Syncytial Virus and Human Metapneumovirus among patients
CENTERS FOR DISEAS hospitalized with acute respiratory tract infection — United States, 2022-2025
CONTROL AND PREVENTIO @ Monday, October 20, 2025 ® 12:15PM - 1:30 PM us ET

CDC paid MetroHealth/CWRU folks ~$300K for a one-year IPA (Inter-
organization Partnership Agreement) for us to use Cosmos to answer
questions for the CDC

Organization that would like to use Epic Cosmos (for example the CDC) can
only do so by partnering with a healthcare system submitting data to
Cosmos (for example MetroHealth).

MetroHealth has the potential for a HUGE “first-moved” advantage in this space!



MITRE Research Partnership (www.mitre.org)

MITRE is 65+ year old not-for-profit organization that acts in the public interest by delivering objective, cost-
effective solutions to many of the world's biggest challenges.

MITRE operate FFRDCs—federally funded research and development centers—and provide technical expertise,
stability, and continuity to government agency sponsors.

MITRE powers advances in national defense, aviation safety, GPS, financial systems, healthcare, cybersecurity,
and more—advances that make your life better.

MITRE was looking for a healthcare partner with healthcare data for their research, MetroHealth is stepping up!

Current MITRE projects include:
1. LLM for patient oncology trial matching
2. Dula use and value
3. Chronic kidney disease

The MetroHealth/MITRE partnership facilitated MetroHealth standing up a
PHI/HIPAA compliant Microsoft Azure LLM “playground”!!!!!



i CASE WESTERMN RESERVE
M| UNIVERSITY
Clinical and Transilational

Science Collaborative

DATATHDN

SEEEE ; :
Joim thhe CTSC of NMNortherm Ohio for the seconmnd muulti-imnstitutiomnal Epic
Cosmos Datathon., Owver thhe course of the day, teams will hamess their
skills, tackile challenges, and tranmnsforrm concepts into tangible results. ———
The event culMmimnates imn a dymnamic presentation session, vwhere each

group shhares thheir fFindings and insights with everyvomne.

OCTOBER 18, 2025 | 8:00AM - 5: cCOoOPM

MidTowwnmn Collaboratiom Cenmnter
1975 E. &660th St., Clevelanmnd, OH




CCIRE Research Informatics Resources

The MetroHealth CTSC
Research Informatics team is
housed in CCIRE.

MetroHealth Research
Informatics is the lead
informatics site in the Northern

Yasir Tarabichi

David Kaelber Director Clinical Janeen Leon Ohio CTSC!
CHIO Research Associate Director
Informatics/ Research
CHAIO Informatics

Use us EARLY (@ grant writing) and use of OFTEN for ANY non-

standard technology requests (i.e anything other then items such

as computer/printer issues; login/password issues); And we can
help escalate quickly IF we are engaged! scHoOL OF MeDICINE

CASE WESTERN RESERVE
UNIVERSITY

#e: MetroHealth




REDCaE UEdaie

REDCap is a HIPAA compliant

database.
() https://redcap.metrohealth.org/redcap/index.php

QEDcap® Hundreds of users.

Hundreds of studies.

Log In
Can be used for surveys.
Has a mobile app.
3 MetroHealth
H Devoted to Hope, Health, and Humanity Can be used for texting
New REDCap server patients_

Please log in with your user name and password. If you are having trouble logging in, please contact |S Service Desk 216-957-3280.

Username:
. PO SCHOOL OF MEDICINE
Password: 4l CASE WESTERN RESERVE
UNIVERSITY




TriNetX UEdee (>130 million patients AND “line level” data access)

Global Collaborative Network 196,257 338 Patients
Analyze Outcomes

161 of 163 Online | Last Update: an hour ago Compare T
LATAM Collaborative Network | 20,338,906 Fatients Propensity Score Matching
28 of 28 Online | Last Update: 9 hours ago Explore Outcomes
ol
Linked | 21,233,263 Patients - S Cohorts
Treatment Pathways
39 of 39 Online )
Time on Treatment
MetroHealth System 1,602 345 Patients Burden of lllness
1 of 1 Online | Last Update: 15 days ago Patient Clustering
Research 158,847,643 Patients Incidence and Prevalence
110 of 112 Online | Last Update: an hour ago Cumpeﬁng Risks
Advanced Explore Cohort
Research USA Minimal Date Shift 111,393,071 Patients Cox F'mpurtiu:-nal Hazards Model

58 of 59 Online | Last Update: an hour ago

Research USA No Date Shift 96,931,945 Patients Increased data, new
52 of 53 Online | Last Update: & hours ago analytic tOOIS, “Iine
US Collaborative Metwork 131,663,968 Patients Ievelu data I’equests
70 of 72 Online | Last Update: an hour ago . ’
amazing research
opportunities

Email me for your account
TODAY! (MetroHealth is #1 user
in the WORLD!)

1.

H Jeong, JK Shaia, DC Kaelber, KE Talcott, RP Singh. Associations between
obstructive sleep apnoea and the development and severity of retinal vein
occlusion. Eye (Lond). 2025 Jul 16. doi: 10.1038/541433-025-03900-4. Online ahead of
print. PMID: 40670632.

J Lau, DC Kaelber, TD Otteson. Prevalence of obstructive sleep apnea and related
oropharyngeal symptoms in pediatric Ehlers Danlos patients. Int J Pediatr
Oftorhinolaryngol. 2025 Aug;195:112460. doi: 10.1016/].ijporl.2025.112460. Epub 2025
Jun 30. PMID: 40609249.
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Cosmos UEdCI'l'e (>300 million patients and SDoH data now tool)

Cosmaos Statistics

A 73 Billion Lab Results ﬂ 16 Billion Procedures ?" 12 Billion Medications ﬁ 3 Billion Immunizations
Population Growth

3 2 [] M Hospital-Acquired Hospital-Acquired Hospital-Acquired Hyperlipidemia
SSis UTls VAEs Trials
] 86,074 18,189 30,988 29,532,355
300M 0= “o-0-0 ' : : el
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2 4[' M ".— 300,232,949 11,240,484 6,590,293 5,425,972
@
-
’. Type 2 Diabetes Variant Results
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-
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40,102,585 5,082,459
Jan'24 May 24 Sep’24 Jan'25 May25 Sep’25

22 different data models (including 11+ million patients with birthing parent information)
Epic SDoH wheel and Social Vulnerability Index now included!
“Line level” data “sandbox” available too!
LLM “sandbox with data available for early adopters in 2/2016!!!!!! % B

CASE WESTERN RESERVE

MetroHealth is the larger publisher using Cosmos except for Epic — 8 of 133 publications) """
i MetroHealth



WraE-uE/ Questions/Discussion

w MetroHealth

The MetroHealth System/CCIRE has:

Epic EHR with more breadth, depth, and longevity of data (especially
among a diverse population) then almost any other healthcare system.

Epic EHR with implemented functionality and usability that places it in
the top 1% of all healthcare systems in the world.

“Dream team” of clinical informaticists (and PhD Informaticist).

Unique deidentified population health tools (Epic Cosmos, Epic’s Slicer-
Dicer, and TriNetX) and imbedded geo-coding and SDoH metrics.

Nationally recognized informatics expertise in informatics data sciences
(big data) and informatics implementation sciences.

Let us work even closer together to
GROW RESEARCH and MAKE AMAZING RESEARCH
DISCOVERIES!

; SCHOCOCL OF MEDICINE
2l CASE WESTERN RESERVE
UNIVERSITY
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