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Learning Objectives

1. Describe the process of implementing a new LIS/EMR
2. Describe the challenges of the build and the resolutions

3. Recall the improvements of lab workflow, provider ordering, and quality
monitoring
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Survey: What best describes your EMR/LIS situation?
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A Single Perspective is Better Than None
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Backstory

e E-cCerner SOFTIab

o 1 £
Epic

Lab (Beaker)

« Why?
1. Integrated systems
* Minimize complexity and support costs
* Improved billing
2. Provider satisfaction
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Micro’s Epic Implementation Phases

B
« Phase 0O « Phase 3
— Plan and analyze project
— ldentify project team
* Phase 1 « Phase 4
 Phase 2
* Phase 5
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Proposed Timeline (August 2021)

Wave | Wave ll Wave lll Wave IV
March, 4, 2023 June 24,2023 November 11, 2023 April 6, 2024
Primary Care Specialties Community Hospitals CMC Campus

b o ]

feb Mar Apr May jul Aug Sep Oct Dec Jan Feb Mar Apr
PAE PAE 2023 2023 2023 2023 2023 2023 2023 2024 2024 2024 2024
\ T A Y A Y J

16 weeks 20 weeks 18 weeks + 3 holiday weeks
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UH’s Epic Implementation Timeline

Staffing

Scope
{includes
Lake Health
& Ahuja 1)

Rev Cycle
Optimization

3rd Party
Applications
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End User

Today

| Project Guide development, review, updates and submission for sign-off
| Determine Planning ESC membership |

| Project Gow and Project Guide % |
| Vision & Objectives and Guiding Principles ¢ |
F.
| Assumptions, lssues/Risks, and Benefits v |
| Refine and update TCO model |
| cn d deliver project! TCO i ‘l
)
[ madel | w Epic) 2 ]
iDeepdiue sessions w program Ieadeugp_l
| Recruiting for workgroups and advisory councils Y
IlM:ﬂgwp hd(!l; i
| Review Epic project staffing model |
‘ Build out project team space M
x ¥
| Identify project team staffing and complete hiring 5 @ =
o @ 2 2
Aop Scape B Project Foundantn Form o 3 ?ﬂ
|
Application Scope Exec Org Scoping 5 -4 E
T g Key Org Scoping @,
m
Location Scope | Define location scope e =3 %
| :
Conversion Scope | Confirm UH lealership and membership
Define conversion scope
Integration Scope Confirm UH leadership and membership
Define integration scope
O
| Define timeline & sequencing”
'Deﬁleoummilzﬁmu plan
[Training kick-off
I p physician / L plan 1
Revenue cycle readiness
om
rf.(}:ppurmmi:lmliﬁmﬁnn |
| Benefits analysis and planning ¢
0 o o o o
RErTAEET Bucket A Buckst B Bucket C Bucket D Bucket
o o o o
| cantracy Bucket A Bucket 8 Bucket C Bucket D Bucket E
Key
| Harduiare assessmen © ESC Overview/Education

€ ESC Final Presentation/Deliverable




Project Team

 Lab Manager
— Cassie Allman

 Micro Epic Analyst
— Martha Adams

« Microbiology Supervisor
Kelly Monahan

« Bacteriology Lead
Amanda Palko
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Micro’s Epic Implementation Phases

« Phase O « Phase 3

— Plan and analyze project
— ldentify project team

 Phase 1 * Phase 4
— ldentify variation from Foundation System

e Phase 2

e Phaseb5
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Foundation System

 Promoted as "Microbiology’s build. Every laboratory is unique and some
customization will be required.”

« ldentifying variations/customizations
— Weely 1-hr virtual meetings with two Epic team members

 Work expectations
— Epic analyst = full time
» Added contactor

— Rest of team = 3-5 hrs per week
* ~90 hrs per week

U
CASE WESTERN RESERVE 9 University Hospitals 11
UNIVERSITY  poos6



Example 1: Test Names

e Harmonization

— Blood Culture
— Culture, Blood
— BLOOD CULTURE
— Blood culture
— Blood Culture (x2)

CASE WESTERN RESERVE
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Optimization

Urinalysis with culture
Urinalysis with reflex to culture
Urinalysis, complete
Urinalysis & Culture

Urinalysis with reflex microscopic
and culture

Legal and
Billing

Urinalysis
Urinalysis, microscopic

Urinalysis with reflex microscopic Legal and

Billing

12



Example 2: Organism List

L 2 w 70 Wos1128 Vo s1130 ¥ 66000 N

Required Required Required Required

Organism" Organism Y External Name Y Biotype “Phage " Auto-infection Update™
Id - - - ~ Type - Rules -Infection -

h STAPHYLOCOCCUS Staphylococcus

5 STAPHYLOCOCCUS ARLETTAE Staphylococcus arlettae

¢\ STAPHYLOCOCCUS AUREUS Staphylococcus aureus Multidrug Resistant '

COrganism (MDRO)
% STAPHYLOCOCCUS AURICULARIS Staphylococcus auricularis | )
STAPHYLOCOCCUS CAPRAE Staphylococcus caprae

Fr STAPHYLOCOCCUS CHROMOGEMES Staphylococcus chromogenes

t STAPHYLOCOCCUS COHMII Staphylococcus cohnii

5 STAPHYLOCOCCUS EPIDERMIDIS Staphylococcus epidermidis

Fo STAPHYLOCOCCUS EQUORLUM Staphylococcus equorum

e Original list of ~1,100
— Review found ~1/3 required modification
— Request to mirror/expand denied

MALDI Biotyper” sirius i

Legacy organism mapping

U
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Example 3: AST Build

73 ABIOTROPHIA Bacteria Gram-Positrve Cocei | s s Abiotrophia species and Granulicat:
74 ABIOTROPHIA DEFECTIVA Bacteria Gram-Positive Cocel "Organism” Abiotrophia species Abiotrophia species and Granulicat:
633 ABSIDIA CORYMEIFERA Fungus Funzus None
634 ABSIDIA Fungus Fungus MNone
655 ACANTHAMOEBA Parasite Parasite Pl
75 ACHROMOBACTER Bactaria Gram-Hagative Bacill i L Non-Enterobacterales
76 ACHROMOBACTER XYLOSOXIDANS SSP XYLOSONIDANS Bacteria Gram-Negative Bacilli “Grouper” Non Farmenters MNon-Enterobacterales
636 ACHROMOEACTER. DEMITRIFICANS Bacteria Gram-MNegative Bacilli “Grouper” Non Fermenters MNon-Enterobacterales
657 ACHROMOBACTER DOLENS Bacteria Gram-Hegatrve Bacill e Non-Enterobacterales
658 ACHROMOBACTER INSOLITUS Bacteria Gram-Negative Bacilli "Grouper” Non Farmentars Non-Enterobacterales
659 ACHROMOEACTER INSUAVIS Barteria Gram-Negative Bacilli e Non-Enterobacterales
660 ACHROMOBACTER MARPLATENSIS Bacteria Gram-Negative Bacilli "Grouger” Nen Fermenters Non-Enterobacterales
661 ACHROMOBACTER PIECHAUDII Bacteria Gram-Megative Bacilli "Grouper” Non Farmenters MNon-Enterobacterales
661 ACHROMOBACTER RUHLANDT Bactaria Gram-Negatrve Bacill i L Non-Enterobacterales
663 ACHROMOBEACTER SPANIUS Barteria Gram-Negative Bacilli e Non-Enterobacterales
664 ACHROMOBACTER XYLOSOXIDANS Bacteria Gram-Megative Bacilli “Grouper” Non Farmenters MNon-Enterobacterales
665 ACIDAMINOCOCCUS Bacteria Gram-Negative Cocal "Grouper” Anaerobes Anaerobes

* Groupers!
— CLSIAST Categories

U
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Foundation is...

« Promoted as “Microbiology’s build. Every laboratory is unique and some
customization will be required.”

* Reality...

QLN

—ra ‘o.'..- ": T.':.I .
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[
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Micro’s Epic Implementation Phases

* Phase O * Phase 3
— Plan and analyze project — System built
— ldentify project team — “Red light” resolutions/resolved

+ “Nothing will delay go-live”

* Phase 1
— Identify variation from Foundation System * Phase 4

 Phase 2 (Dec 2022)
— Workflow validation sessions
— Stoplight evaluations

« Phase5
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Timeline (March 2023)

Wave | Wave Il Wave lll Wave IV
March, 4, 2023 June 24, 2023 November 11, 2023 April 6, 2024
Primary Care Specialties Community Hospitals CMC Campus
° °
feb Mar Apr May jul Aug Sep Oct Nov Dec lan Feb Mar Apr
2023 2023 2023 2023 2023 2023 2023 2023 2023 2023 2024 2024 2024 2024
16 weeks 20 weeks 18 weeks + 3 holiday weeks
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IT Complexity between Waves 1 and 2

Legacy EMR (and other Soitan
broadcast results)

; RS ot
-

U
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Stratified Approach: Unsustainable

EPIC Registration Soarian Registration

EPIC Billing Soarian Billing

Ref lab Interface
Beaker to Soft

Beaker

Ref lab Interface
Soft to Beaker

Staff manifest orders in their
system, send to Beaker/soft.

How are labels printed
Who Labels

Results from Beaker Results sent back
in Epic o Allscripts from So

UNIVERSITY = ko186
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Revised Timeline (April 2023)

Wave | _
March, 4, 2023 023 Everything left:
Primary Care Sep 30, 2023

feb Mar Apr May jul Aug Sep Oct Nov Dec lan Feb Mar Apr
PAE PAE 2023 2023 2023 2023 2023 2023 2023 2023 2024 2024 2024 2024

16 weeks 20 weeks 18 weeks + 3 holiday weeks
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Micro’s Epic Implementation Phases

B
 Phase 0  Phase 3
— Plan and analyze project — System built
— ldentify project team — “Red light” resolutions/resolved
 Phase 1  Phase 4
— ldentify variation from Foundation — Conduct workflow test
System — Finalize micro build and test
— Train end users
 Phase 2
— Workflow validation sessions « Phase 5
— Stoplight evaluations — System live

U
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Epic/Beaker Go-Live

 Wins « Challenges
— Command Center — Things that worked in TST didn’t work in
— Support at the elbow PROD
— No significant delay increase — Beaker training insufficient
— Centralization of Lake Health — Labels

* ~17% increase in volume
— Overhauling cascade reporting
— Automatic organism and AST comments

U
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Subsequent Challenges

Proced ure Catalog Hyr~ Cpace — Liie 2*R — epic-prd-ecp04 — ERIC R.

yE Patient Sta on Procedure Catalog @ SlicerDicer [__'gAnalytics Catalog
% B

e Preference lists and order sets Outstanding List - CMC LAB - Microbiology - B

« Maintain legacy LIS simultaneously
— Final cutover 1 month later

* Procedural vs Non-procedural ordering
— Specimen Types and Sources

U
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The Wrong Decisions

 Harmonize Specimen Types and Sources

« Staggered go-lives at different sites F—
. . Name Cost to Or
° Controve rSIaI dOI Iar Slg nS ' C. trachomatis / N. gonorrhoeae, Amplified, Urogenital $$$$ g
- Neisseria gonorrhoeae, Culture $$%

« Qutpatient providers see all tests
 Dedicate more resources earlier
— Hire second internal Epic analyst

« Make microbiology its own lab

« Builds beyond micro (especially non-main campus)

— Bugsy Infection Control Inpatient Clinical System
— Willow Inpatient Pharmacy System

U
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Micro’s Epic Implementation Phases

E—a
e Phase 0 « Phase 3
— Plan and analyze project — System built
— ldentify project team — “Red light” resolutions/resolved
. Phase 1 i Phase 4
— Analyst(s) attend training at Epic and — Conduct workflow labs
complete certification — Finalize micro build and test
— Identify variation from Foundation System — Train end users
 Phase 2 « Phase 5
— Workflow validation sessions — System live
— Stoplight evaluations — Fix phase (~3 months)

— Optimize phase (~6 months)

U
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Change Control: Urinalysis Test Names
I
« Urinalysis with Reflex MICF(PSCOpIC and Culture

— Urinalysis with Reflex Cultur

« Urinalysis with Reflex Micrgscopic
— Urinalysis (no culture)

E: Order Sets & Panels A T (Alt+1)
Name User Version Name Type
pr D] Urinalysis with Reflex Culture Order Panel
I = Medications (No results found)
" Procedures A T (Alt+3)
Mame Freguency Code Type Phase of Care Pref List Cost to ...
i Urinalysis (no culture) Once LAB347 Lab IP FACILITY LABS

U
. CASEWESTERNKESERVE 9 University Hospitals 27

UNIVERSITY g,



(@ Urinalysis with Reflex Culture +" Accept X Cancel

Process Instructions:  This test is recommended if there are one or more of the following symptoms:
Urinary urgency
Increased urinary frequency
Suprapubic pain
Fever =38 degrees

Costovertebral angle pain or tenderness h
Frequency: Once m STAT Daily Once timed

At

972172025 ICLEVE Tomorrow | 1529

Does the patient meet any of the following criteria? If a box is selected, a urine culture will be performed regardless of the UA and microscopic
results.

[ ]1<3 years of age [ | Pregnant [ | Urologic procedure with mucosal breach [ ] ANC <500

0 CHEICE Manual release only

Comments: 4= Add Comments
Specimen Type: m
€ Specimen Source: Clean Catch/\Voided Straight Catheter Cystoscopic lleal Conduit Indwelling (Foley) Catheter Kidney Aspirate

Mephrostomy Tube Suprapubic Catheter Suprapubic Needle Aspirate

Add-on: This procedure does not allow add-ons

" Accept X Cancel

UNIVERSITY o e
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Change Control: Pediatric Blood Culture Volumes

B
Blood Culture " Accept | X Cancel
Reference Links: » CLICK HERE FOR ADULT BLOOD CULTURE ALGORITHIM « CLICK HERE FOR PEDIATRIC BLOOD CULTURE BEST
PRACTICE
Process Instructions: Ideal volumes are most important with the first set of cultures and are not always feasible. For recommendations on when to .

consider anaerobic cultures, see above link to Pediatric Best Practices for Blood Culture guideline for full guidance.

Weight Aerobic Anaerobic

<5 kg 1 mL 1 mL — only if heme/onc or indicated
5-10 kg 2mL 2 mL — only if heme/onc or indicated it
Frequency: Once (0 N STAT  Daily Once timed
At
912112025 IGLETE Tomorrow | 1531
Specimen Type: Blood culture
@ Specimen Source: Arterial Line Autopsy Central Line/Catheter (Specify below) Dialysis Mediport Peripheral Arterial Puncture

Peripheral Venipuncture

Specify the type and location of central line/catheter. Specify color if multiple lumens.

@ |deal blood volume for AEROBIC bottle to draw based on patient weight
TmL 2mL 3mL 5mL 10 mL

@ |deal blood volume for ANAEROBIC bottle (required for peds heme/onc) to draw based on patient weight
NA 1mL 2ZmL 3mL 5mL 10mL

Add-on: Mo add-on specimen found

UNIVERSITY = ko186
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Change Control: Pediatric Blood Collector View

© BACT/ALERT Bottles (Peripheral Venipuncture) Lab: CMC LAB

Before collection, check expiration date on both bottles. If more than 1 culture is ordered, the specimen should be drawn at separate intervals or
separate venipuncture sites. Gather venipuncture supplies and BacT/ALERT blood culture bottles. Remove bottle cap and disinfect the rubber

septums of the bottles with alcohel. Wearing gloves, prepare the venipuncture site by a vigorous alcohel scrub fellowed by hespital approved Answer
antiseptic (ie., Persist, Chlorascrub or providine ioding) applied concentrically, starting at the center. Each application should be allowed to dry
before puncturing the skin. DO NOT PALPATE VEIN AFTER DISINFECTING. Fer patients »40kg, fill the Aerobic bottle first with 8-10 mL of bleod

and then proceed by filling the Anaerobic bottle with 8-10 mL. Ideally, one blood culture set should consist of 20 mL of blood. For patients <40 H H T
kg, see recommendations by weight below. Apply label to dedicated bottle label box. Place bottles in biohazard bag and transfer to laboratory. D rﬂw typE '5 I]e': I EItE If Central a
.
Ideal blood culture volumes by weight (Ideal volumes may not be feasible in all clinical scenarios and patient populations) LI ne;{:'ﬂme{e r]
Weight | Aerobic biood volume | Anaerobic” blood Total blood volume™ ey e e e
range (mint green cap) volume drawn per 2 bottle set blood cultures in the following clinical siluations below
mL per bottle (maroon cap) and repeat as indicated
ml per bottle
<5kg 1 NIA 1 « Oncology patients with severe neutropenia, post
5-10 kg 2 NIA 2 HSCT, receiving high dose steroids, or mucositis;
10.1-20 kg 3 - 6 . (.‘ormrmdo'ep;wggeclud Intra-abdominal, pelvic
~ infection, or s phiebitis;
20.1-40 kg 5 5 10 +  Sacral or perianal celuiitis or ulceration; Answer
| _>d40kg | 10 1 10 20 |+ Newbom of mather with prolonged rupture of
* In patients less than 40 kg, prioritize aerobic bottle. Include an anaerobic bottle if or maternal i ionitis;
clinically indicated (anaerobic infection is suspected). « Older adolescents who are being treated as adults; H 1
S b om e crderec ke o vpdcete o vohms v aebe, | |5 Gt Wi Pl Specify the type and location of central
prioritize the blood culture first * Wound infections resulting from bites I S “. th t
Send no less than 0.5 mL for a neonate or 1 mL for a pediatric patient for the blood
| culture to be processed by the lab. ine/ca eler.
Blood Culture Scheduled: 9/21/2025 1532 £ Collect Later
Answer Comment Answer

Draw type (Specify site if Central

Line/Catheter) e Ideal blood vnlume_ for AE_RDBIC bottle to 1mL 2m. ET™H® 5mL 10 mL
draw based on patient weight

Answer Comment

Specify the type and location of central

lineicatheter. 3 m L

Answer Comment

Ideal blood volume for AEROBIC bottle to 1mL 2m. EE 5mL 10mL

e besedenpatent ettt -~ Enter actual volume (mL) - AEROBIC
bottle (Mint green cap) o

Enter actual volume (mL) - AEROBIC
bottle (Mint green cap) o

Enter actual volume (mL) - Anaerobic
Bottle (Maroon cap) o

Procedure Catalog

. CASE WESTERN RESERVE University Hospitals 30
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Change Control: Improved Lab Staff Guidance

CASE WESTERN RESERVE

UNIVERSITY

EST. 1826

Cevtwotest, Micadultfemale
MRN 37001434

F. 61 years, 11/8/1963, A

Blood Culture «#

25UL-258UMBO0007 Collected

Blood culture, Autopsy, Blood Culture 09/15/202

(] Received
09/15/202

@®routine Ecritical EGPreliminary @

Gram Stain =l | ¥
(GNEBD =
Growth  Identification and susceptibility testing to follow 4 Progress Mode ©
Add: Plate
(#1) 9/15/2025
© 1SO1

BLOOD CULTURE BOTTLE

G Comments

[5Lab Comments

2

Autopsy culture — Do not perform susceptibility testing. Add isolate comment 'Susceptibility

testing available upon reguest®

U
9 University Hospitals

if indicated. Consult TC of the day for amny billing charges.
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Change Control: Improved Lab View

E———=a
Cevtwotest, Micadultfemale 25UL-258UMBO0007 Collected Instrument ID
MRN 37001434 Blood culture, Autopsy, Blood Culture 09/15/2025 1741 1065753
Received
F. 61 years, 11/8/1963, 4
’ o — 09/15/2025 1741
Blood Culture # @Routine Wcritical BPreliminary @ Bl snapshot = ¥ update
Gram Stain

aff | v g ‘ [# Summary [F Tracking [E Charges More ~ & - J&)
e =) s :

Growth Identification and susceptibility testing to follow VST OGS Progress Mode © & Blood Culture Preliminary Auto Verification Failed -
Rule Prelim Verification for No Growth Blood Cutures stopped auto verification,
1
Add: Plate

%

L& Questions
(#1) 9/15/2025

p— Order Question Answer
0 1SO1 ",v'r’ 2 Specify the type and location of central linefcatheter.
) Specify color if multiple lumens.

ELOOD CULTURE BOTTLE -
Caollection Question Answer
[ Comments Draw type (Specify site if Central Line/Catheter) Peripheral Venipuncture
= Contacts ¥

D Related Results #
[5/Lab Comments

Comman Mame Most Recent 9/18/2025 9/17/2025 9/15/
. P ; : . ' R Ref. Range 1347 0839 1741
Autopsy culture - Do not perform susceptibility testing. Add isolate comment 'Susceptibility
testing available upon reguest' if indicated. Consult TC of the day for any billing charges. CULTURE/SUSCEPTIBILITY
BLOOD CULTURE Sep 18 & F & ¥ Py -

Result method: ROUTINE CULTURE

Attached Documents BCID-GM May 15 m &

UNIVERSITY = ko186
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Change Control: Ongoing Provider Guidance

[ —
@
University Hospitals
Laboratory Services
Phone: (216) B44-5227 Fax: (216) 844-7560
Name: Ccvtwotest, Micadultfemale Location:

(Micadultfemale) Ordered By: Crystal Mosca, MD
Medical Record Number: 37001434 ced:
DOB/Sex: 11/8/1963 (61 yrs)/female

Gender: female

See Values: Enterobacter cloacae complex (AA)
BCID-GN (Preliminary result)
ID: 25UL-233UMB0001 Source: Peripheral Venipuncture

Collected: 8/21/2025 1230 Verified On: 9/21/2025 1540
Resulting Lab: UHCMC Received: 8/21/2025 1230

Authorized by: Crystal Mosca, MD

Value Range

Enterobacter cloacae complex Detected (AA) Not Detected
SECOND and THIRD generation cephalosporins are not recommended as resistance may develop during therapy with these

agents.
Comments:

Adults: Refer to Adult Bloodstream Infection Guidelines for empiric therapy recommendations.

Refer to the blood culture tests for any additional information on organism(s) and susceptibility testing.

UNIVERSITY o e
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Additional Wins Post Go-Live

e Critical Calls
« Organism Mapping

« Result Checking

U
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Ongoing Improvements

« Optimizing test ordering
— Preference lists & order sets
— BPAs

* Improving lab workflows and interventions

— Organism hard stops
— Pop-up messages
— Expired blood culture bottles and bottle volumes

« Sherlocks

— Blood culture contamination
— MyChart AST viewing

U
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Take-home Points

« Switching your LIS/EMR is survivable (and enjoyable?)

— Every lab is unique

« May require additional FTEs

« Recommend Epic analyst familiar with your laboratory
— Don’t become siloed during build

— IT drove decision-making
* Timelines
« Legacy data

 Remodeling has its benefits

* Optimization never ends
— Expect 2-3 yrs to return to a steady state

U
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Acknowledgments

 Fantastic Four
« Microbiology staff

« Colleagues
— Lab medicine
— ID
— |P&C
— Other stakeholders

« EPIC team

Questions?
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