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e Session Purpose:

— To convey the lessons learned from MD Anderson
during our recent LIS (Cerner) and EMR (Epic)
Implementation and integration

» Key Learning Objectives:

— To describe our experience with:

* Integrating an LIS and EMR from different vendors

* Enhancing care and lab data content without
sacrificing functionality

» Developing a set of QA/QC monitors to assist in
effective evaluation of our system implementations
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The nation’s leading cancer care

v A 4
hospital N‘A“‘. LK Vv
A top 150 Great Places to Work in Ma w\' X
Healthcare Ao AA IR R
A workforce more than 20,000 strong, yge‘leb“‘f" ‘A"

iIncluding:
 QOver 1,700 faculty members

« More than 6,600 trainees/students at
any given time

MD Anderson is No. 1 in U.S. News &
World Report's 2016 rankings of top . .
hospitals for cancer care Making Cancer History*

— |It's been ranked No. 1 for nine of the
past 10 years.

*Statistics quoted from FY2015 (Sept 2014-Aug 2015)
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Hospital admissions 28,167
Treated people in 2015 >135,000
Average number of inpatient beds 665
Outpatient clinic visits, treatments and procedures 1,440,684
Pathology/laboratory medicine procedures 12,334,917
Diagnostic imaging procedures 530,590
Surgery hours 69,987
Active clinical research protocols 1,197
Participants in clinical trials 9,400

*Statistics quoted from FY2015 (Sept 2014-Aug 2015)
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A Rapid Environment of Change -

Jan, July, Nov, Mar,
2014 2014 2015 2016
| i >
Millennium Millennium ‘
Project Go-live
Initiation OneConnect OneConnect
Project Go-live
Initiation

OneConnect Mission:

“We will collaboratively implement an integrated electronic health
record environment that empowers our patients and equips our
employees with the meaningful data and tools they need to enhance
the safety and efficiency of patient care and ultimately eliminate
cancer.”
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Laboratory
Medicine

~
e Cerner Classic
* MAK Progesa Donor/ Transfusion
4
N

e PowerPath AP Pathology

e Aperio Digital Pathology

e PathStation ( Application integration Engine)/

HemePath

e PowerPath
e Cerner Classic
e HLA Project 2

~
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Nov 6% 2015- March 4t 2016 CacerCenter

~
La bo rato ry e Cerner Millennium connect to Clinicstation
o * Haemonetics Donor Suite
M e d Icine * Bridge ( partial rollout — handheld device only)
~
e PathStation ( Application integration Engine) y
~

e Cerner Helix connected to Clinicstation
HemePath




After March 4t 2016

Laboratory
Medicine
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e Cerner Millennium connect to Epic
e Haemonetics Donor Suite

e Bridge ( Full Rollout — handheld and web )

Pathology

e PowerPath connected to Epic

e PathStation ( Application integration Engine)/

HemePath

e Cerner Helix connected to Epic
e HLA Project 2 connected to Epic

~
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System Name Function Launch Year Years Used
Cerner Classic LIS — Clinical 1997 18 yrs.
MAK Progesa Donor / Transfusion 2008 7 yrs.
Clinicstation EMR 2002 14 yrs.
Picis Periop 2001 15 yrs.
Siemens RIS Radiology 1992 23 yrs.
Siemens Envision ADT/Tech billing 1991 25 yrs.
GE Centricity Pharmacy 1998 17 yrs.
IDX/GE Billing Professional Billing 1985 31 yrs

No thanks! We are
, too busy
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Quality Objectives /
Challenges

Handheld PPID
Specimen
Collection

Blood Bank,

Donor, “Real” Clinician
Transfusion J \ LabOrderEntry

Objectives /
Challenges

Bone Marrow
Workflow and Loss of Result

Reporting s el
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Inpatient Pre-Analytic Lab Process Flow — Current State as of April 2011

Patient
Ordered Tests-LOE Electronic
Physici —| Medical Record
ysician X .
Microbiology, Laboratory — -
requests Lab .
Ordore. updates [Blood Gas, etc. Ordered Information | Clinicstation |

Cemer | LLT calls @ LLT

ClinicStation | have written Tests-LOE
Form orders /| MRN

labels

Collect & in-lab info Dispatch updates
— to check floor

Scheduled Standardize = Pevco training

e inas collection
Nurse Collections Com 4 available log
Reviews D lsp?)tid‘ hr:;‘e sga eme_ about type of draw minimal 4 Q O @
Order imed Orders print on LP20 visibility rather than 8 N > hi
at scheduled collect time required nurse to call Positive Patient ID batching of ¢
i - no handwriting here sends Per policy: Speciime ent via Pevco can
* STAT Orders Print on LP19 within LLT walks include all blood and UA vacutainer products
15 minutes of ° d::a': S to and blood culture bottles
rt,check
pages the ca . | Samples Walk Specimen Lab
LLT via LLT re- LLT communic LLTID's labeled tubes to Pevco arrives in Processor
Outlook ceives and walks ation log, patient with Pevco system lab - enters collect
email and responds fo and and collect station; sends Processor & i_n-lab.
* logs into to F::mange patient gath?rs collects time & entsr specimen reviews (;: ctlor:iLlnN
; area supplies sample - desti- to R4 lab rner
Dlslpatch for pl init. samples & CLN
e collection | = LAss in Lab}
Al label print at e Q 9 Q @ @ i >
dispatch - D 9 or Floor
i - Il 4 | 1 Personnel
Pevco tracking™ 2y walk samples to Lab
‘ enhancements 50 ft
N o . Floor Personnel N D
Labels picked Better labeling of the y N Picks up samples &
up by LLT PEVCO buttons <] Submit Pramise walks the to lab 9 !
Request 0_ 0 fi
mun Per policy: Walked specimens include Spinal Fluids, UA
Pevco downtime / Containers, and Liquid cultures (sputum, stools).
Request to Collect delays. Collect to In-Lab
Handheld
PPID
Specimen

Collection
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Motorola MC55

PATIENT,
1000002

T, TESTCHANGES
- 11Oc1920 M

Handheld




MD Anderson

Benefits to New Workflow  CaacerGenter

Making Cancer History”

* Eliminated batch label printing
« Allowed for positive patient ID

» Allowed phlebotomist to know ALL tests ordered (scheduled
and immediate)

« Just in time label printing and labeling of collected specimens

 Eliminated the need to hand-write information on the labels

— Some of the critical information was not available in the order
prior to Millennium and this had to be added every time manually
to the label including site, source and phlebotomist

 Allowed for electronic confirmation of collection in real time
* Allowed for electronic capture of comments

» Allowed for electronic capture of uncollected specimens and
the reasons




Specimen Collection T -

Cancel Center

Post-Implementation

» 88% reduction in Micro specimen labeling errors post implementation of
Bridge for Nursing (with Epic go-live)

» 76% reduction in overall specimen labeling errors post implementation of
Bridge for Nursing (with Epic go-live)

# of Microbiology Labeling Incidents per Week # of Labeling Incidents per Week
- 88% Improvement -76% Improvement
5.0 6.0
a5 55
5.0
*0 7 a5 a4
35 a0
3.0 35
25 3.0
= Microbiology Labeling 2.5 m # of Labeling Incidents
20 Incidents Per Week per Week
2.0
15
15
10
o s 10
0.5 0s
FY2012 FY2013 FY2014 FY2015 FY2016  FY2016 Mar - FY2012 FY2013 FY2014 FY2015 FY2016  FY2016 Mar -
Jul (After Ju I(Aft
Positive ositive
Patient ID) Pa n nt ID)

Handheld
PPID
Specimen

oIIectio
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None of the 2016 incidents
involved system failure:

— Patients getting incorrect =

50 -

I 7 - " 45
wristband Nz .
. _/" ' )
— Collector failed to perform ° ’
proper verbal confirmation 8

] ] 0
— Collector failed to visually R A
perform a wristband
check

— Zero identification
errors from Nursing*

# of Identification Errors

=

* In past years, ID errors were evenly distributed
between phlebotomists and nursing staff
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Point of Care Implementation <cerCenter

* 67% reduction in pre-Bridge to post-Bridge
Implementation errors
« 15.3 annualized errors = 5.2 annualized errors

« POC safety incidents:
* Wrong patient entered into the POC device
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PSC enters orders

into CARE as Patient Arrives = Care

orders attached

appointment with sends Lab Ordrs to HUB aYo
Paper CSR =

Blood
products

Non-
Orderable
Lab Orders

on Paper
requisitions

Cerner Lab




PSC enters
Ordersin to

LOE

Non-
Orderable
Lab Orders
on Paper

requisitions
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Interface Engine

TMPORTANT: All roquisitions must contain the following data (o be accopted.
1. Physician Signaturo 3. Diagnosis 5. Pationt Namo 7. Cloarly Markod Tost Codo
2. Physician LD. Numbor 4. Physician/Cliic Location 6, Pationt DOB
~* Ploase romind patlens to chock with thol insuranco rogarding coverago of Express Tosting sonvicos.
'SWEAT TESTING. 'GLUCOSE STUDIES  AFP CHEMISTRY 'CHEMISTRY (continued)
[Ecoss e = T [FGie rcsrarse—Ser [t | [Pe neouto s e
)

Continued from Priwices Page - Page 2of 2

z # 9 = opiony Frsaton = @ I JAEIE]
Crictain 4012309 Coren User. @PHYSICAN, UNSPECT Loggednal: 10719201 ogat | Lock
Unigned:  Orters 40) _ Rufergra  Fafirmasl) Dt (01) eS80
PATIENT: By MRN + R 7] oy Pt B Copy o Setings. e
)
MR 20073 Corentocaion. o Recert vl ReseachProoss:
Yot il
Name:TEST PATIENT Isclonlndator: Hergs acetaminophen(Tyenol Parctanol | APAP). Al Calum hernl bodeers. Egg

EnerOrdes  Bxising Orders |nmmm\

Correct

:.“qw’h“'/w—l H View by Date Range: Or Show orders for:
o ==
= lab
his is a his lent . For the current version, please refer to OneConnect i
Sty Arren 5. oo o Sl 2 FOCHESINL 50oene

. 00 PO 0 0 0 A i O rd e rs

Sibingison Patient Care  pate printed: 10/13/2016  MRN: |

== orders < rone I '

Hypoglycemia Management DOB: Sex: M |

Continued from Previous P age — Page 2 of 2
Allergies: No Known Drug Allergies k )
Medications — continued
Recheck fingerstick glucose 15 minutes after treatment and if les$than 70 mg/dL:
Patient Weight Interventions

D Patient greater than 25 kg
[CIPatient 5 kg - 25 kg

physician for additional \:.’ orders.

[Jpatient less than 5 kg D10% 5 mL/kg by slow IV/Push followed by normal saline flush and

physician for a

iv. Recheck fingerstick glucose 15 minutes after, ent and notify healthcare provider of results to
obtain additional orders.

v. Once fingerstick glucose is greater than 70/mg/dL, ri eck fingerstick glucose in 1 hour.
c. Patient unable to swallow and unable IVaccess:
i [Jo0.5 mg i nt less than 25 kg) [] 1 mg subcutaneously

treatment and disposition.

i. Recheck fingerstick glucose 15 r@r treatment. Notify healthcare provider to determine further
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How do | order the Hmmm...ummm...we
haven’t had a chem 7 lab
Chem 7 now ?
order for 25 yrs...???
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Browse (F4) Preference List (F5) Facility List (F6)
¥ Medications ¥ Procedures I OrderPanels M Spiit

Type |Dose|Route |Frequeil|Phase of Ca|PrefList

_'7@ ondansetron (ZOFRAN) IV injection Medic 4 mg Intraver Once IP GENERA
A ondansetron (ZOFRAN) tablet Medic 8 mg Oral Once IP GENERA
Order Entry (Enc Date: 5/3/2015) - Wt: (Not entered for this visit) Ht: 1.753 m ? Resize $ Close X

[ Pref List | @ycc Results

Sign L

New order: Next || Edit Multiple

Alban, Richard

Procedures (6 Orders)

A

Glucose, fasting

Remove

Hemoglobin Alc Remove

Y Expires-5/3/20

)
I Select All “ Clear All ||A1_lto Associatel ) 605‘
W

Microalbumin, urine, 24 hour

P Remove

@ Glucose, fasting

@ Hemoglobin Alc

Q
¢
1/
1/
@ Microalbumin, urine, 24 hour 1/
1/
1/

@ Calcium, urine, 24 hour

P Diagnosis

@ 1. Diabeles melitus @ Creatinine Clearance
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Electronic order sets entered by clinicians

— Proprietary order sets to help clinician order the correct
test for the patient's conditions and disease states

— Substantially reduced unnecessary lab orders

— CIinic_aI trial ord_er sets cre_ated and ensure accurate
ordering for patients on trials

« Eliminated biologic interface engine

* Allowed for real time decision support at the time of
ordering for providers

— Front end duplicate checking - decreased duplicate
ordering

« Order/Diagnosis association upfront instead of by
back end coders



Loss of Result
BINIEL

Ownership

THE UNIVERSITY OF TEXAS

MD Anderson
CancerCenter

Making Cancer History”




.A'::; 1 THE UNIVERSITY OF TEXAS

PSS | . . . MDAnderson
14 ClinicStation Cancer Center

Making Cancer History’

Pharmacy Centricity

Lab SPIDR

Diagnostic
Imaging

Clinic

OR Schedule
Schedule

PICIS

GE Envision
Radiation
Oncology

ClinicStation _
GE Envision Appointments

Dictated
Documents

ICU
Orders

Bed
Management

Patient
GE Envision Orders

PICIS

Eclipsys

Professional

Bi"ing CentrIC|ty

Result
Display

A4

Technical
Billing
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Lab Data Ownership Cancer Genter

* Prior to Epic, all lab results were stored in a
laboratory “owned” data repository and made
available to the EMR via a Web Service interface

— NO LAB DATA RESIDED IN THE “EMR”

— Dynamic query delivered lab data as requested
by clinicians in the EMR

— Approach allowed multiple systems to use a
single result Interface to the EMR

* Viewer in ClinicStation EMR was developed by
the Laboratory Informatics Group

« Simple paradigm: View all tests chronologically
by time of result
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Cerner Classic

PowerPath
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Post ML
Go Live
’ PYCX X=! —
® 00 =
FX X N
\Cerner Millennium

Haemonetics

HLA Project 2
N_4
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en
(7] Dl Images: 207

= 3 Laboratary: 225

(2] Ctogenetics: 0

(2] Microbiology: 1

CgHL O

(2 HLA Summary: 0

(2] HLA Match: 0

[0 HLA Samples: 0

(2] HLA Reports: 0

(2] Molecular Diagnostics: 2

(23] Flow Cytometry: 2

2 Chemistiy/Special Chemisty: 183
(2] Hematology/Coagulation: 20

(2] Serology: 0

[0 Point of Care: 5

(2 Coumadin Clinic: 0

(2] Historical Data (Pre-1937): 0

m Blood Bank/Transfusion: 67
(2] Pathology Reports: 1136

=2 Transcribed Documents: 653

m Clinic Note: 79

(2] IR Procedures: 31

[0 IR Notes: 12

m Clinical Ethics: 2

(2] Code Blue: 6

(2] Code Status: 2

(23 Consulation: 12

(2] Consultation Request: 1

(2] Discharge Summary: 2

(2 Emergency Room Note: 19

(2] History and Physical: 12

0] Letter: 2

(2] Nutition Follow-Up Nate: 1

[0 Patient Alert Note: 1

[:] Primary Medical Evaluation: 2 v

(2] Other: 12 L

Laboratory: 225 282273 - TEST, PATIENT M M 30yo F 02/03/1979 (190.0cm 60.0kg BSA: 1.78m? 06/23/09)
2 Months
Procedure Date v | Status Accession Ordering Physician Test Number - |
* URINALYSIS. MACROSCOPIC . 0673072009 09:05  Final 09-181-2303 10184 - HANDY. BEVERLY C.. M 5300500 b |
* URINALYSIS. MICROSCOPIC . 06/30/2009 09:05  Final 09-181-2303 10184 - HANDY, BEVERLY C.. M 5300600
LIPASE, SERUM 06/26/2009 15:03 Results Pending ~ 03177-4156 334 - LICHTIGER, BENJAMIN, 5300305
* COMPLETE BLOOD CNT/DIF/PLT . 0672672009 09:19  Final 09-177-2336 334 - LICHTIGER. BENJAMIN, 5500312
REAL TIME MBR.BM k 06/25/2009 10:57 Cancelled 09-176-3353 11583 - CHEN, SU S. MD 2629550
ACTIVATED PROTEIN C RESISTANCE 06/24/200910:13 Final 09-175-2864 967 - HIRSCH-GINSBERG.CHER 5501700
* INTRAOPERATIVE PTHI. MISC . 0672272009 14:00  Final 09-173-5237 650 - ALEXANIAN, RAYMOND. 5400730
* INTRAOPERATIVE PTHI. MISC . 06/22/72009 13:00  Final 09-173-5229 11131 - PERRIER. NANCY MD 5400730
* INTRAOPERATIVE PTHI, BASELINE . 0672272009 13:00  Final 09-173-5233 11311 - MEYMACH, JOHN MD.... 5400720
HEMOGLOBIN 06/22/200910:17 Cancelled 09-173-3092 334 - LICHTIGER, BENJAMIN, 5500020 )
[EMYLASE, SERUM in progress. The results are pending ~
Other tests ordered on the samwe accession nunber are available below.
ILIPASE, SERUM in progress. The results are pending
Other tests ordered on the sawe date with different accession numbers are available below. =
piccession: 09-177-2336
ICOMPLETE BLOOD CNT/DIF/PLT
WHITE BLOOD CELL COUNT 13.2 H K/UL (4.0- 11.0)
IRED BLOOD CELL COUNT 5.00 M/ UL {4.00- 5.50) =
[HEMOGLOBIN 15.0 G/DL (1z.0- 16.0)
[HEMATOCRIT 45.0 % {37.0- 47.0)
MEAN CORPUSCULAR VOLUME 95 FL (82— 98)
MEAN CORPUSCULAR HGB 35.0 H PG (27.0- 31.0)
MEAN CORPUSCULAR HGE CCNCENTRN 34.0 G/DL {31.0- 36.0)
[RED CELL DISTRIBUTION WIDTH 15.0 % (1z.0- 15.5)
[RDW STANDARD DEVIATION 55.0 H fL (35.1- 46.3)
IPLATELET COUNT 225 K/UL (140- 440)
MEAN PLATELET VOLUME 15.0 H FL (4.0- 10.4)
IDIFFERENTIAL-METHOD MANUAL
ITOTAL CELLS COUNTED 100
(NEUTROPHIL PERCENT 88.0 H % (42.0- 66.0)
A Neutrophil count includes Bands.
[LYMPHOCYTE PERCENT 5.0L % (24.0- 44.0)
MONOCYTE PERCENT 1.0L % {(2.0- 7.0)
[BASOPHIL PERCENT 1.0 % (0.0- 1.0)
METAMYELOCYTE PERCENT 5.0H % {0.0- 0.0)
locyte count now includes Myelocytes.
UCLEATED RBC o
IDWARF MEGAKARYOCYTE o
RHISOCYTOSIS 1+ *
[POIKILOCYTOSIS 1+ * v

Result

Display
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£E] pathStation - ClinicStation

Logout - RIBEN, MICHAEL Logged in at 6/30/2009 1:19 PM ClinicStation 3.4.3 (Build 10
PATIENT: ByMRN ~  MRN: | v|[ Gy | Pint Z3Copy /7 Seftings @ H
? Laboratory: 225 282273 - TEST, PATIENT M M 30yo F 02/03/1979 (190.0cm 60.0kg BSA: 1.78m? 06/23/0¢
Patie 2Months v
(3 D Images: 207 el Procedure Date ~ Status ‘Accession Ordering Physician Test Number
(= Laboratory: 225 . . N
. . URINALYSIS, MACROSCOPIC ... 06/30/2009 09:05 Final 09-181-2303 10184 - HANDY, BEVERLY C..M 5300500
it tics:
%My_ °9:_"T'°81 * URINALYSIS. MICROSCOPIC . 06/30/200909:05  Final 09181-2303 10184 - HANDY. BEVERLY C.. M 5300600
icrobiology:
) AMYLASE, SERUM 06/26/2009150  ResulsPending 031774156 334 - LICHTIGER, BENJAMIN, 5300300
CJHLA O
SERUM 509 fesults Pending 0 3 LICHTIGER, BE ]
Q HLA Summary: 0 =
2 HLA Match: 0 * COMPLETE BLOOD CNT/DIF/PLT .. 0B/26/2009 03:19  Final 09-177-2336 334 - LICHTIGER, BENJAMIN, 5500312
HLA Samples: 0 REAL TIME MBR_BM 06/25/20091057  Cancelled 09176:3363 11589 - CHEN, 5U 5. MD 2629550
] Pl
eports: ) inal 175+ = - |
HL4 Reports: 0 ACTIVATED PROTEIN C RESISTANCE 06/24/20031013  Final 091752884 967 - HIRSCH-GINSBERG,CHER 5501700
(2] Molecular Diagnostics: 2 || = inTRAOPERATIVE PTHI. MISC ... 06/22/200914:00  Final 091735237 650 - ALEXANIAN, RAYMOND, 5400730
(23 Flow Cytometry: 2 * INTRAOPERATIVE PTHI, MISC ... 06/22/200913:00  Final 091735229 11131 - PERRIER, NANCY MD 5400730
a Ehe""s"y’SDec'a'Ch?’“'s"y:“’3 * INTRAOPERATIVE PTHI, BASELINE ... 0672272009 13:00  Final 091735233 11311 - MEYMACH. JOHN MD.... 5400720
(3 Hematology/Coaguaton: 20 HEMOGLOBIN 06/22/2009 1017 Cancelled 09173:3082 334 - LICHTIGER, BENJAMIN, 5500020

Q Serology: 0

(2] Point of Care: § 180 Day Trend v Graph [\/HITE BLOOD CELL COUNT - (5500009)

(2] Coumadin Clinic: 0

[ Other: 12 a WHITE BLOOD CELL COUNT (180 Day Trend)
(2] Historical Data (Pre-1997): 0 108.84
(2] Blood Bank/Transfusion: 67 k
(3] Pathology Reports: 1136 9796
=3 Transeribed Documents: 659
(2] Clinic Note: 79
[ IR Procedues: 31 o707
[0 IR Notes: 12
(2] Clinical Ethics: 2 76.19
(2] Code Blue:
(2] Code Status: 2 653
(2] Consultation: 12
D Consultation Request: 1
2] Discharge Summary: 2 5442
(2 Emergency Room Note: 19
[ History and Physical: 12 4aEa
] Letter:2
(2] Nutition Follow-Up Note: 1
(2] Patient Alert Note: 1 285
D Primary Medical E valuation: 2
< I | 2177
1088 /\‘-\ / —
. i
] g g g g g g S
g8 8 g 8 g 8 8 g
.= 2 £ § % % Date § [ 2

Result

Display
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 Embedded viewers to access our high efficiency
high quality lab controlled views of the lab data

— Including custom HLA reporting viewer

 Embedded viewers for Pathology reports to
mimic for rapid pathology review

 Embedded whole slide image viewing in Epic
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lyperspace
& Eprnt - @

] = = ZzProdTestExisting,Pro...

M ZzProdTestExisting, ProdOne lot on file 0 1 2 0 Clin+Rsch) max 1._. Imp ACEMAK] Class: None

™ Male, 26 y.o., 09/06/1990, 4

Out of Hospital DNR?: . received CrC 0 er: Sugarland

Laboratory Results Close X
282273 - ZzProd ProdG®ne
Chart Review 2 Months  ~ Chemistry/Special Chemisty @3 ~
History Procedure pate Status Accession Ordering Physician Test Number
Allergi * T3 Free 10/13/2016 10:54 Final 16-287-03827 1 - TEST, Pathol 5400762 ;I
Problem List - ) ) )
e - Triiodothyronine 10/13/2016 10:54 Final 16-287-03827  1- TEST, Pathologist Cerner 5400768 -
Immunizations
* Thyroxine Free 10/13/2016 10:54 Final 16-287-03827 1- TEST, Pathologist Cerner 5400783
Encount...
st OR ABG+ 10112/2016 1527 Cancelled 16-286-05195  1-TEST, Pathologist Cemer 21741947
PR Blood Gas Arterial 10/12/2016 15:27 Cancelled 16-286-05195 1 - TEST, Pathologist Cemer 5301240
Place IP Orders
s Human Chorionic Gonadotropin Qualitative, Urine 10/12/2016 14:20 Final 16-286-04981 1- TEST, Pathologist Cerner 5300825 ;I
Write Note
T Accession View ~
Call Patient lAccession: 16-287-03827 10/13/2016 10:54 =
(GRS (T4 Free >7.77 E ng/dL (0.93-1.70)
iConsent —
lOther tests ordered on the same accession number are available below.
Order Review
FYl '3 Total >651 H ng/dL (80-200)
Note: New methodology and reference ranges effective 5/23/2013
Laboratory Re...
[T3 Free >32.6 H pg/mL (2.4-4.2)

Note: New methodology and reference range effective 5/23/2013

[Other tests ordered on the same date with different accession numbers are available below.

lAccession: 16-287-05491 10/13/2016 13:11
IGLU SCRN 50 L mg/dL (70-110)
MD/RN Notified
Capillary blocd samples, e.g. obtained by fingerstick, may have inaccurate results in patients with

decreased peripheral blood flow.

Result

Display
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$ Patient Lookup |

Remind Me J25 My R

¥ = | & ZzProdTestExisting,Pro...

ZzProdTestExi g, ProdOne
Male, 26 y.o., 09/06/1990,

No Known Allergies

FYI: FYI
Isolation, Organism: None, Clostrid,

Sugarland

Close X
HLA :
282273 - ZzProdTestExisting, ProdOne
Chart Review Summary ~
Last Name First Name Relation RBC Haplot... A B c DRB1 DRB3 DRB4 DRB5 DQB1 DPB1 =
4 0-TEST PATIENT X =
oblem List
0-TEST PATIENT X a 02:01:01 | 07:02:01 07:02201  15:01:01 01:01 06:02:01 04:BDKS
Immunizations
0-TEST PATIENT X c 03:01:01 | 08:01:01 | 07:01:01 08:01 04:02 04:01
ct Encount.
4 1-TEST MD DONOR 1 Brother
Place Amb Ord...
1-TEST MD DONOR 1 Brother a 02:01:01 | 07:02:01 07:02:01  15:01:01 01:01 06:02:01 04:BDKS
Place IP Orders
Write Note 1-TEST MD DONOR 1 Brother d 29:02:01 49:01:01 07:01:01 | 03:01:01 01:01:02 02:01 02:01:02
nd Letter 4 2-TEST MD DONOR 2 Sister
Call Patient 2-TEST MD DONOR 2 Sister a 02:xx 07:xx 07:xx 15:xx 01:xx 06:xx
Latalct ot 2-TEST MD DONOR 2 Sister d 29:xx 49:xx 07:xx 03:xx 01:xx 02:xx
4 3-TEST MD DONCR 3 Sister
Order Review
i 3-TEST MD DONOR 3 Sister C 03:xx 08:xx 07:xx 08:xx 04:02
3-TESTMD DONOR 3 Sister d 29:xx 49:xx 07:xx 03:xx 01:xx 02:xx
4 4-777HLATYPING TEST 7 Brother
4-ZZZHLATYPING  TEST7 Brother a 02:01 07.02 07:02 15:01 01:01 06:02
4-7ZZZHLATYPING (TEST7 Brother i 03:01 08:01 07:01 08:01 04:02
4 5-TEST PATIENT U
5-TEST PATIENT u Xi 02:01:01 07:02:01 07.02.01 15:01:01 01:01 06:02:01 04:BDKS
5-TEST PATIENT U y 29:02:01 | 49:01:01 | 07:01:01 03:01:01 01:01:02 02:01 02:01:02
4 6-TEST who U |
6-TEST who U 13
6-TEST who u y o
4 7 toctd tactinA 11 ==l
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| §ijj Patient Educ

& ZzProdTestExisting,Pro...
PACEMAKER
ctive
) POS

(Cul+Alt+5)
)

T Scan on: 712"/2015 bv of‘ Gyn C-16-213936

Chart Review . ? Close X
— [ Keepviewer on top
e SnapShot Encounters Notes ‘ Labs _‘ edia Letters
@ Refresh (4:56 PM) 4 Route @ Review Selected
Chart Review [# Hide Canceled | [ Blood Bank [N J s pPEHER< E| 13l] Clear Filters /&
= T HOME  COMMENT  VIEW FORM PROTECT SHARE q, |Find Pl @
2 Medications and orders also exist in active tre; _
Attachment Type Episode IE‘ = M = =1 BV I
- Authorizing Provider Order Status = 5
Problem List Depariment Specialty Ordering Prc||
Immunizations Encounter Department +f Order IJ
Encounter Research St THE UNIVERSITY OF TEXAS 282273
Select Encount - Encounter Type rr. MD Anderson Cytopathology
Place Amb Ord ‘ i | LameerCenter = & tRfFPg';t bocss | ZoRODTESTENSTING, THREE
= Order Count | Last |=#% partment of Fathology, Box . ex:
Place IP Orders = 15:“"032';3?‘??5;2;;‘5\;? _,.RD Tel: 713-794-5625  Fax: 713-792-3738 Physician: Referring Physician, MD
Wite Note L] ORURINEBETAHCGQ... 1 05119 Collected: 07/22/2016 Case Type: Gyn Accession:  C-16-213936
TS L] OUTSIDE CONSULTATION 2 o723 = Received: 07/23/2016 08:53:30 AM
[J OUTSIDE REFERRAL 5 07/23
Il Patient " s
BRI [ P Trvombopiasin Tme 1 0803 | & s+*++++ MODIFIED REPORT - REVIEW ADDENDUM SECTION ***+*+
EEITMY | /] PATHOLOGY BIOPSY SP... 30 07/23
iConsent PATHOLOGY REQUISITION 5 10/13 SPECIMEN SOURCE in this report.
Vulva, liquid based prep
sl [ PATHOLOGY SURGICAL... 12 09/29
i 7
v R
P SPECIMEN ADEQUACY:
[ Phosphorus Level 1 03/04 Satisfactory for evaluation
[ Platelet Function Analysis 5 06/15 Endocervical/transformation zone component present
[J Platinum Misc BF 2 06/15 DIAGNOSIS:
[0 pocAtC 27 09/16 Negative for intraepithelial lesion or malignancy
[] POC ABG 6 08/12
[0 POC ABG + Lytes and Glu... 24 10/06 hdl
[ POC ABG+Lact 3 06/20 a4 > » BEEmE w% -OQ——>
[ POC ABG+Lytes 19 08125 [oNote(s) [ [ [ [
A . ¢ 112765003
+ Save this Filter for Quick Access Lz_ !
06/23/2016 07:51 06/23/201€ TR
Ordered b ified ider.
I§ Save as New Filter 062312016 07:38  06/23/201€ S T e S S e
[ Date Ranae | IEREARNE 06/23/2016 07:33 06/23/201€ Authorizing Provider Information
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W@ = = ZzProdTestExisting,Pro...

— ZzProdTestExisting, ProdOne ts: PACEMAKER

™ Male, 26 y.o., 09/06/1990, 4

Patient Type: Employee

rland

Pathology Reports ? Close X
PATHOLOGY REPORTS
282273 - ZzProdTestExsting, ProdOne
Chart Heview Total Records: 2251 Zoom Level: FitWidth ~ [ Group test by source material  [] Non-clinical cases ™ Side by Side View
Procedure v Proceduy. Status v  Pathologist T voME  coMMENT VW  FORM  PROTECT  SHARE alfd  Pl@-d b oo
All = g
2 Non-Gyn 10/04/2016 Incomplete :I 'E" =1 =
oblem List
g Outside Referral 10/02/2016 Incomplete
Immunizations D
Surgical Case 09/28/2016 Final
lect Encount.
Outside Referral 09/27/2016  Incomplete |F.
Place Amb Ord...
T Non-Gyn 09/21/2016  Incomplete PATHOLOGI = B —— 282273
ace Orders -
-7,
T Surgical Case 09/21/2016 Incomplete PATHOLOGI =4 N IDAIldGI SOI Surglcal Pathology
P 08612818 | Incomelets 2, LmmeexCenter Report ZZPRODTESTEXISTING, THREE
Department of Pathology, Box 85 DOB: 9/6/1990 Sex: M
1515 HOLCOMBE BOULEVARD ] : :
LET=E GRS | MEER = Al & HOUSTON, TX 77030-4095 Tel: 713-792-3205  Fax: 713-794-4630 | Physician: Jorge E Cortes, MD
Non-Gyn 09/01/2016  Incomplete PATHOLOGI Collected: 9/28/2016 Accession: S-16-059531
iConse : . o & &
— Non-Gyn 08/30/2016 Incomplete PATHOLOGI Received: 09/29/2016 14:16  Case type: Surgical Case
Order Review
P~ Surgical Biopsy 08/09/2016 Incomplete PATHOLOGI .
7
surgical Biopsy 08/09/2016 Incomplete PATHOLOGI /R DIAGNOSIS
Pathology Rep...
Surgical Case 07/24/2016 Incomplete PATHOLOGI (A) RIGHT ORAL PHARYNGECTOMY
Sup FNA 07/22/2016 Incomplete
INVASIVE NONKERATINIZING SQUAMOUS CARCINOMA
Deep FNA 07/22/2016 Pending... PATHOLOGI
. Tumor Features:
Autopsy PAD 07/22/2016  Final PATHOLOGI Gross: Exophytic
Surgical Biopsy 07/22/2016 Pending... PATHOLOGI Size: 2.5 cm in largest dimension
Invasion: Present, depth 1.5 cm
Autopsy FAD 07/22/2016  Final PATHOLOGI Perineural Invasion: Absent
Bone Marrow Referral  07/2212016 Amendm... PATHOLOGI Vascular Invasion: Absent
Lymphocyte Infiltration: Marked
Outside Referral 07/22/2016 Amendm... PATHOLOGI
) ) Mucosal Margin: (radial) Negative for invasive carcinoma
Outside Consultation 07/22/2016 Addend... PATHOLOGI Nean Marnain® (radiall Nlanative far invacive rarrinama LI
— e K > » ERmEE =% - ——O&
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Patient Type: Employee
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MD Anderson

Quality Actions Epic Go Live <Gt

Continuous high volume order set review

The Laboratory Medical Informatics Director built
the result tree in Epic

— By himself, in 2 weeks!

Embedded Laboratory Results and Pathology

Result Viewers (as well as Digital Pathology
Viewers) into Epic Lab Tab

Analytics around go live to analyze ordering
patterns and discover anomalies




Epic Go-live

. Filtered for
Before Vs After Test Activity Differences - Sorted By Volume Weekday(s): Multiple Items) .
Ratios 2.5 and
Before After .
From| 1/8/2016] 3/4/2016] Higher
To| 1/30/2016] 3/5/2016)
Per Day Metrics are rounded up
Ratio of %
Change
relativeto  Mix - % of Mix - % of
Overall % Total Total  After/Before Ratio

TET Te Par N Refare actc Per N Afte Nifferance % Nifference hanoe Refare Afte of Mi:

alcium Level lonized 35 111 76 217.1%
i TEST Tests Per Day Before  Tests Per Day After  Difference % Difference
e Calcium Level lonized 35 111 76 217.1%
|

PTH Inta

Hemoglobin Alc 15 5 (10) -66.7%

lonized Ca Whole Blood i) 2 (13) -86.7%

Prealbumin 12 4 (8) -66.7%

HCVAb 10 3 (7)  -70.0%

Thyroglobulin 10 2 (8) -80.0%

HBcAb 10 2 (8)  -80.0%

Protein Electrophoresis 10 1 9) -90.0%

Reticulocyte Count Automated 9 3 (6) -66.7%

Iron Level 9 2 (7) -77.8%

CBC Pathology Review 8 2 (6) -75.0%

Transferrin 8 2 (6) -75.0%

Cell Count w/ Diff CSF 7. 1 (6) -85.7%

ACTH 6 1 (5) -83.3%

TMP Interpretation Exception PreOp Expir 5 1 (4) -80.0%

Aspergillus Antigen Assay, Serum 4 1 (3) -75.0%

CTX Beta Crosslaps 4 1 (3) -75.0%

Rapamycin 4 1 (3) -75.0%

Troponin-| 4 16 12 300.0%

.HSV/VZV Direct Ag Path Review 3 A (2) -66.7%

FSH Level 3 1 (2) -66.7%

Protein CSF 3 1 (2) -66.7%

Glucose CSF 3 1 (2) -66.7%

Albumin Level Body Fluid 3 1 (2) -66.7%

Calcitonin Level 3 1 (2) -66.7%

UVeE

Change

Old
Before
0.22%

THE L /ERSITY OF TEXAS

MD Anderson

CancerCenter

Making Cancer History

After of Mix
0.77%
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E_MED_SERVICE DISP (All) E MED_SERVICE DISP (All)

FLOOR (All) FLOOR (All) Weekday (Multiple Items)
Weekday (Al ‘ Weekday (Mul.tiple Items) . MNEMONIC Cal.cium Level
MNEMONIC (Multiple Items) MNEMONIC Calcium Level Ionized Ionized

Row Labels Sum of CountOfACC4  Row Labels Sum of CountOfACC4 Sum of

Wed 1/6/2016 10 Fri 3/4/2016 68 CountOfACC4

Thu 1/7/2016 73 Sat3/5/2016 153

Fri 1/8/2016 69 Grand Total 21 Floor Fri 3/4/2016 3/5/2(?;; %’Z’l’d
Sat 1/9/2016 64 07 %)
Sun 1/10/2016 55 09 3
Mon 1/11/2016 79 0 =
Tue 1/12/2016 77

Wed 1/13/2016 79 12

Thu 1/14/2016 67 15

Fri 1/15/2016 69 16

Sat 1/16/2016 45 17

Sun 1/17/2016 51 18 1
Mon 1/18/2016 52 19 2
Tue 1/19/2016 7 P04 5
Wed 1/20/2016 76 e ~
Thu 1/21/2016 65

Fri 1/22/2016 59 N :
Sat 1/23/2016 44 P08 1
Sun 1/24/2016 46 P09 1
Mon 1/25/2016 84 P11 2
Tue 1/26/2016 75 P12

Wed 1/27/2016 75 R.02

Thu 1/28/2016 73 ACB

Fri 1/29/2016 76 EBC

Sat 1/30/2016 52 o

Sun 1/31/2016 51 Main Misc

Mon 2/1/2016 76 Grand Total

Issue: The wrong “order” code had been associated with a
commonly used Order set by a few high volume Specialties Display

Result
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Workflow and
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Before ML Go live

AN

Bone Marrow ow Cytometry

Molecular
Diagnostics

MD Anderson

CancerCenter

Making Cancer History

BMW



MD Anderson

Challenges SecerCon(CE

* Hematopathology testing results (Flow,
Molecular and Cytogenetics) were dictated into

the originating Anatomic Pathology case, with no
electronic linkage
* There was no integration or association of the
various reports in the EMR
» appeared in different folder structures

 required pathologists and clinicians to search the
EMR for all relevant diagnostic information

BMW
&RE
N_/



Bone
Marrow

MD Anderson

Post ML Go live S CanicE

Flow
Cytometry

Molecular
Diagnostics

Cytogentics

Making Cancer History

All four Labs function in 3
Interfaced Systems

« All components of a BM workup
share a common accession
number with a distinct “BM” prefix

 Hematopathology results are
linked to AP results through
accession number linking in
Millennium and displayed together
in Clinicstation and now Epic due to
this linking

« Specimen visibility and tracking
allows for more efficient sharing
of limited samples

& RE
N_/4



MD Anderson

Following the ML Launch  CeacerCenter

At the first Epic MD Townhall prior to Epic go-
live, the first audience question was from a
physician from Leukemia :

“0Ok, | need to have the biomarker testing
on my patients linked to the pathology
reprt like it is now in Clinicstation!! This is
vital to our practice! When | did my Epic

training, it didn’t appear this was
possible..So...Will we be able to see it this

1/

way in Epic ? ...........




With Epic and Cerner, S R

CancerCenter

we made it possible!

= | & ZzProdTestExisting,Pro...

ZzProdTestExisting, ProdOne A e Cu ocation: No a i %ile 2 a m mp : None
Male, 26 y.o., 09/06/1990, it niy) m
: . » = g M n ign Languag. Patient Type: Employee
: Sugariand
Pathology Reports Close
PATHOLOGY REPOR
282273 - ZzProdTestExisting, ProdOn
Total Records: 2251 Zoom Level: Fit Width ~ Group test by source material Non-clinical cases ¥ Side by Side View
Procedure ¥ Procedure Date “ Status ¥ Pathologist m HOME ~ COMMENT  VIEW  FORM  PROTECT  SHARE Q I—F‘nd Pler-
. = (== o
Deep FNA 12/31/2015 Final PATHOLOGIST MD, Tﬁ—l
Bookmarks » 4

Bone Marrow = £

‘Dr@@kl@

Surgical Case P— THE UMIVERSITY OF TEXAY The University of Texas MD Anderson Cancer Center
- Ortogenetics Rep erson 1515 Holcombe Blvd.. Houston, TX 77030
Pathology Requisition I CaneerCenter

Bone Marrow Report

Pathology Requisition

Deep FNA

Bone Marrow .

DOB/Age/Sex:  9/6/1989 26 years Male

Report Linked to ogenetesFapars

HP CG PML RARA FISH Final Report
11/6/2015 20:01 CST

both Cytogenetics . L DO
— and Molecular R ——
HP CG RB1 FISH Final Report 1/09/2015 2 D i a g n Osti CS re po rt R

Bone Marrow e: 11/6/2015 6:01 PM
e Marrow Smear

Surgical Case

Bone Marrow

Bone Marrow Incomplete PATHOLOGIST MD, T#

Surgical Case Final PATHOLOGIST MD, T

Surgical Biopsy Incomplete

11/08/2015 Incomplete
hology Rep...

Bone Marrow

HP MD Cancer Mutation Scan 28 Genes. 11/15/2015 Cancelled

Smyelocytic leukemia

HP CG 20q12 FISH Final Report 11/09/2015 Cancelled
Summary:
HP CG CEP 12 FISH Final Report 11/09/2015 Cancelled THIS IS A NEGATIVE RESULT FOR PML/RARA REARRANGEMENT.
HP CG CEP 12 FISH 11/09/2015 Final FLUORESCENCE IN SITU HYBRIDIZATION (FISH)
nuc ish(PML,RARA)x2[200]
Bone Marrow 11/06/2015 Incomplete PATHOLOGIST MD, T£ 8
Interpretation:
Bone Marrow 11/08/2015 Incomplete PATHOLOGIST MD, T# The i situ hybridization (ish) technique was performed using a LS| PML/RARA dual color,dual fusion
translocation probe from Abbott Molecular, Inc. A total of 200 interphases were analyzed.
Molecular Testing: Cancer Mutation - 50 g... 11/06/2015 Final Routbort MD, PhD, Ma No fusion signal was observed in any of the interphases. The results are within the normal limits.
Bone Marrow 11/05/2015 Final PATHOLOGIST MD, T£ The 95% (P<0.05) confidence limit of the LS| PML/RARA probe established at the MDACC Cytogenetics
Laboratory is 0.0-0.0%.

HP MD Cancer Mutation Scan 53 Genes. 11/06/2015 Corrected -
. | o « i » » EEH®mE s O——E
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Transfusion

Enhancement
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University of Mayo

Sloan Kettering Dana Farber

Washington Clinic
Red Cells 55,384 48,770 22,816 31,000 8,000 36,943 34,678
Plateletpheresis 5,318 21,270 14,446 10,600 1,500 11,888 Not reported
Plasma 8,774 16,128 2,775 15,400 4,000 12,584 Not reported
Cryoprecipitate 3,062 8,422 Not reported 3,000 200 7,525 Not reported
Whole Blood Platelets 119,531 0 0 0 0 0 Not reported
TOTALS 192,069 94,590 40,037 60,000 13,700 68,940 34,678



Challenges

* Transfusion Medicine and Donor
Center Operations co-existed on
one sun-setted system (MAK
Progesa) including infectious
disease testing of patients and
donors

— Vendor ended support prior to go-
live

MD Anderson

CancerCenter

Making Cancer History

RIP

Progesa
2015

>




MD Anderson

Data Locked Away Cancer Genter

« MAK Progesa- Proprietary database system
created data extraction issues for historical
uploads required for clinical care and regulatory
purposes ;




MD Anderson

Unique Workflow Challenge  <sacerCenter

« Modular approach of Cerner PathNet created
unique workflow challenges for Transfusion
Medicine Physician (TMP) sign out
— One view required for Blood Bank and Infectious

Disease

« Specialized patient population required
customized build of Cerner PathNet Blood Bank
Transfusion

— Very little of standard content used



MD Anderson

Enhanced Donor Operations CeacerCenter

Making Cancer History’

* Donor Center Operations is now supported by four modules of the
Haemonetics system with bi-directional interfaces to Cerner
Millennium

* Online scheduling through an external portal allows for potential
and repeat donor scheduling

* Blood drive operations is now online through the Hemasphere
module

* Enhanced reporting capability through standardized data models
with the new system using Crystal Reports




MD Anderson

Process Automation Cancer Center

Making Cancer History

 Business rule driven workflows within Cerner
PathNet have removed many technologist
Interactions
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Increased Revenue Cancer Center

Making Cancer History

« Charge capture of additional charge points such
as AHG crossmatches has increased revenue
for the department




MD Anderson

Enhanced TMP signout — CescerCenter

« System generated
Interpretation capability has
reduced TMP overhead on
entering interpretations
allowing focus on complex
clinical consults

Making Cancer History




Program Quality
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Program Quality Assurance
Conversion Monitors

* A number of key metrics and monitors were chosen
for the conversion process, each of which had pre-
conversion baseline data available at go-live:

* Financial performance by lab and test to
identify negative trends

* TAT monitoring of key tests

* Volume trending by lab and test

* Pending lists by lab

* Issue tracking, trending and aging

* Real-time sample tracking (order to received to
results released by LIS to results posted in EMR)

* Cerner Lights On dashboard (indication of
overall system health)

S



Ongoing Operational Integration Initiatives

» System Collaboration Meetings (2x/week):
* Open integration items
* Areas for more efficient collaboration
* End-to-end troubleshooting, providing cross-
training opportunities

* Change Control (2x/week):
* Highly-structured, cooperative process
* Openly discuss changes and approvals
* Two defined change windows/week

* Team Integration Meetings (1x/month):
* |n person meetings to promote cross-functional
exchanges and teamwork
THE UNIVERSITY OF TEXAS * Cross-training

I\/ID Anderson  Driving towards a single, OneConnect team

Cancer Center pprozeh

Making Cancer History” @
Ny’
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» Fiscal year 2016 (sept 1 — Aug 30)
— ICD10 Go-Live
— Classic to Millennium Conversion (Big Bang)
— Epic Go-Live (Institutional Big Bang)

Fiscal Year (Sept1l-Aug30) Variance to Budget

Revenue
2013 -3.81%
2014 -0.78%
2015 -0.55%
2016 -1.04%
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Successful Partnership Cancer Center
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L essons Learned Cancer Center

. Ehange Management Planning and Preparation are
ey

Clearly documented and communicated
requirements

Current and future state workflow documentation

Test, test, test...... and then test more

Strict change control, especially leading to and
following go-live



MD Anderson

More Lessons Learned = CescerGenter

Making Cancer History

Training, training, training.....

« Tight integration of cross-functional teams representing
each application

— Including active leadership participation

 Pre-defined QA/QC indicators and current baseline data,
including trending and seasonal fluctuations

— ldentify key quality indicators
* |.e Test TAT, Volumes, Financial

« Communication:

— Active communication with super users, and others
— Assess “pulse” of their respective areas
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MD Anderson

Final Lessons Learned Cacer Center

* War room methodology utilization

— Cross functional multi-disciplinary team for
effective issue prioritization and resolution

— Application and functional leaders assigned as
ISsue owners

— Daily leadership meetings
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Questions?



