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Learning Objectives

— Describe how data can be extracted from the
electronic health care record

— Understand the role of 3" party systems in
generating data for quality

— Review results from analyses of large NORA data

sets
» \ -
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our Data Conundrum
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Our Data Conundrum

»understanding, integrated,

actionable
fb wisdom
lt::wen insight, » contextual, synthesized,
ECOMES learnin
\ knowledge ’
given meaning, » yseful, organised,
becomes , . structured
f:} information
given context, # signnla, know-
becomes nothing

data

...how can we make our data more useful?
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Suild a Data Model

* VUMC Perioperative Data Warehouse Model
— VPIMS + Clarity + Caboodle

— Singular representation of cases from 2000 —
today

e Patient: Demographics, comorbidities S

e Case: Times, meds, fluids, staff, etc  —

* Qutcomes: PONV, AKI, etc

 Admission: Length of stay, mortality @

— Requires a lot of mapping and validation
* Other models: MPOG, NACOR, Caboodle
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Reporting Platforms

Chronicles Clarity Caboodle

l l l

Reporting

chystal Slicer Dicer

Workbench Reports

(recent data, <30 days) Lll s
% Your favorite SQL client
s
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An Example

Chronicles

|

Reporting
Workbench

* How many times did we lose an
airway in Gl the past 30 days?

— Defined as any Sp0O2 < 50%



VANDERBILT UNIVERSITY E? School of Medicine

Workbench

reate a New Report

Epic i | = VUMC COVID Guidelines (i Patient Station s Open Case | iys Today's Patients %= UnitManager | @& Reports v | 'y Builder v g Record Viewer [ PAT Appointments Requested 3 Periop Census [ eOR
| 1= == EIRepom. X
4 = v |Library

._’}'.4’ Gl DO search ‘ X Clear

‘ua.. e A Collance all

fly Reports
| Anesthesia Record Search

. 1
Matching reports
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Workbench

Add location and dates

Criteria Display  Appearance Summary Print Layout Toolbar Override  General

Find Anesthesia Records @

Find Criteria |Enter a search term, or click the search icon to browse available criteria |

© Date Range From: T-30 (3/2012022) To: T (4/19/2022) £

| Location H @

Location

VUMC VUH Gl

VUMC OHO NORTH GI LAB
3

Criterion Logic m
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Add Sp02 < 50%

Reporting
Workbench

T Report Settings - Anesthesia Records In Gl With SpO2 <= 50% (Last 30 Days) [6204045] X

Criteria Display  Appearance Summary Print Layout Toolbar  Override  General

Find Anesthesia Records @

Find Criteria |Enter a search term, or click the search icon to browse available criteria |

@ Date Range From: T-30(3/20/2022) To: T (4/19/2022) rd

Location H @ "
Location
1 VUMC VUH GI

2 VUMC QHO NORTH GI LAB

|3
L

Criterion Logicﬂ

Flowsheet values - @ i

Row Relationship Value

1 | ANESTHESIA PULSE OXIMETRY o | Less than or equal to 50 ‘

2

Criterion Lugicm
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Completed Report

Reporting
Workbench

1= 1=t .-

1=t

‘T Report Settings - Anesthesia Records In Gl With Sp02 <= 50% (Last 30 Days) [6204045]
Criteria | Display  Appearance Summary Print Layout Toolbar  Override  General

Find Anesthesia Records @

Find Criteria Enter a search term, or click the search icon to browse available criteria

@ Date Range From: T-30 (3/20/2022) To: T (41972022)

Location

VUMC VUH GI @5
VUMC OHO NORTH GI LAB

Flowsheet values

Bow ANFSIHESIA PUI SE QXIMFTRY 2od Valie- | oce i Ligs0

M Anesthesia record is deleted

No

Anesthesia episode contexts

Anesthesia

d
¥y @1
v @ i
¥y @1

[<]
e
Eb

Report Logic

P Run

D] Show search summary

H Save || H Save As | 4 Restore | ¥ Close
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Anesthesia Records In Gl With SpO2 <= 50% (Last 30 Days) [18567321] as of Tue 4/19/2022 10:40 AM

-
Reporting
Workbench

[l eORBoard

@2 %X

P €] s § Follow-up [£] Orders ¢#* Procedures 1= Detail List - Original %
| Detail List | Explore
Y Eilter Re-run Report | | Select All
l@ ‘ Date Patient Name Diagnosis Procedure Anesthesiologist Pre Note Post Note
Library 03723122 Chronic pancreatitis, unspecified ESOPHAGOGASTRODUODENOSCOPY WITH =3 =3
pancreatitis type (CMS/HCC) ENDOSCOPIC ULTRASOUND (N/A )
‘ 04/07/22 1 Odynophagia EGD (N/A Esophagus) E @
04/18122 E for screening col Dy COLONOSCOPY (N/A ) B B
L x 1
- | £ || B Anesthesia Report 4-08
88.5 kg (195 Ib) 34.6 3 ropofol 10 mg/mL 100 m
Weightg BMI ASA Status i _9/ g A
( propofol Infusion 106.2 mg
3 mcg/kg/min 4
I Intraprocedure Grid/Graph lidocaine PF 20 mg/mL (2 100 mg
i— Anesthesia Timeline Intra-op Flowsheet Data %)
03/23/2022 = =
1005 1010 1015 1020 1025 1030 1035 1040 1085 Succinylcholine 20 20mg
Vitals 260 mg/mL 5 mL syringe
X n1ep PARALYZING AGENT
::I:: (l::::;) i | >4 Normosol R 7.4 250 mL
ulse
@ Pulse /
o ,/"*\._____‘ T
108 =3 Blood Products
.4—. None
A
Intraprocedure 1/0 Totals A
2 None
propofoL 1@ m... (mg) 100 108 mg
lidocaine PF .. (mg) 100 1e@ mg
Sl chalts (sa) et i Responsible Staff 03/23/22
propo.. (mcg/kg/min) 200 T e 106.2 mg v
Normosol R 7.4 (mL) / ; i : i i 250 256 mL Name Role Begin End

3 results
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An Example

l
=h

 What’s the NORA acuity like over
the past 6 months, aside from GI?

— Defined as
* Interventional radiology
* Fluoroscopy
* MRI
e CT (ED, main hospital)
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E Hyperspace - VUH ANESTHESIA - eStar Production
R

School of Medicine

4 145 : Open Anesthesia Records

= | 8% SlicerDicer %

Cogite.SlicerDicer

800

Number of Anesthesia Records

Last 6 months

MRI VUH 1, FLUOROSCO.

QO v v O

s H Q

About Undo Redo StartOver Load SaveAs Share Troubleshoot Settings Tutorials

i Population

Base: All Anesthesia Records

Any of:
Any of Department: MRI VUH 1,
FLUOROSCOPY VUH 1,CT VUH
ED, CT VUH 1, INTERVENTIONAL
RADIOLOGY CT VUH 1

de ! MRI VUH 1, FLUOROSCOPY VUH 1, C...
[i]

Base: | All Anestl cords

k3 Department

Location: VUMC VUH IR [ 9
5 MRIVUH 1
@ Slices L [ o |
FLUOROSCOPY VUH 1
No Slices [ or |
CT VUH ED
[ ok |
E# Measures & | | cTtvun1 =
Number of Anesthesia Records INTERVENTIONAL RADIOLOGY CT VUH 1
- { o7 ]
3) Location
4 Dates S

Start Date:  Feb 11,2022
End Date: Aug 10,2022
Slice By: None

Based On:  Anesthesia Date

VUMC VUH IR

-~ Visual Options

u Nu®

Bar Color: By Measure

Y-Axis Range: Automatic

Advanced Logic
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Add Slice

ASA ph|

'Y ASA Score

Y Billed ASA Score

'Y Preprocedure ASA Status

Y Billed Procedure ASA Code

Y Intraprocedure Morphine Equivalence

'Y Number of Prophylactic Antiemetics Administered
'Y PACU Morphine Equivalence

'Y Peripheral Nerve Block Given?

10 results, more matches exist

FDS 89138

In Registry?




VANDERBILT UNIVERSITY v School of Medicine

400

Number of Anesthesia Records by Billed ASA Score

Last 6 months

O ¢ O

About Undo Redo Start Over

i} Population &

Base: All Anesthesia Records

Any of:
-Any of Department: MRI VUH 1,
FLUOROSCOPY VUH 1, CT VUH
ED, CT VUH 1, INTERVENTIONAL
RADIOLOGY CTVUH 1
Location: VUMC VUH IR

€9 Slices +

€3 5 Slices by Billed ASA Score

E§ Measures &

Number of Anesthesia Records

[ Dates

Start Date: Feb 11,2022
End Date: Aug 10, 2022
Slice By: None

Based On:  Anesthesia Date

-~ Visual Options
Mu.srsarnes=

Bar Color: 5 Slices by Billed ASA...

Y-Axis Range: Automatic

= H O

Load SaveAs Share Troubleshoot Settings Tutorials
Slice by Billed ASA Score
[ o |GrabT0pIUHZ|
Oe 1
Ue 2
0@ s
O@ 4
nes

== Compare to rest of population
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Roadmap

- Systems for quality data capture
- Review of NORA “big data” analyses

|
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Data from Patients

e Patient satisfaction surveys

E—._, ‘ _,—>¢SurveyVitaI

Clarity/Caboodle Perioperative
Data Warehouse
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Data from Patients

» Your Bi-Weekly APSQ2 Positive Patient Satisfaction Results - Message (HTML)

File Message  Help Q  Tell me what you want to do
| o[ £ |B|~]2] @[ %|Q|e
Delete | Respond | Shareto Quick Move Tags Editing | Immersive | Translate Zoom Viva
h e Teams Steps v h e e e £ Insights
Teams Quick Steps & | Language Zoom Add-in A~

Your Bi-Weekly APSQ2 Positive Patient Satisfaction Results
° SurveyVitals <reports@surveyvitals.com> ‘ 2 ‘ e ‘ = ‘ ‘ % ‘ _‘

To @ Wanderer, Jonathan Porter 7/19/2022

() If there are problems with how this message is displayed, dlick here to view it in a web browser.

¢5urveyv 1 44 APSQ2 Experience Details £33

Aleris Today 88 %

Surveys Today = ————
: 76 ¢
Contact Requests A}

Composite Rank (30 days)

Percentile Rank (Composite) Vs Time

Kudos

APSQ2 statis

Composite Mean =000 Surveys Response”
4 7805 2,636 51.1%

Composite Mean Alerts
Question Areas Low Score
. 6.6.6 . 6.€ L

5 Star Ratings axa passionate Best m
Promaters Mean (Composite) Vs Time Worst Communication

" Improved

Top Ranked Areas 2s compared 1o

Contact Requests
12

Data Sources

youis peers Top & Bottom Divisions '
e — Upload Quality
| — e oo b o
VWCH Successfully Processed

6,156 4+ 1,219
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e Quality Capture Application

ameri Sromsd 7100 (2105 (2110 (2115 2120 12125 210 T

@ D [On | ][O ] O~ | [ e B

212 Responsible Provider: (none)

(= 50 | P
=z |2 _

Cluality Capture App entry not completed,
please enter QCA.

o

Non-EHR Data from Providers

0 & (@i ] @ e o [ @ | v ot P o)

Quatty Capture App

i I
LU

s toan magororg -
[EEEmp— Cnaapemss Case vty oot st
C O Ve Fresmack
Marveiran
st Happened?
.
st 1 [Ty 191 1 Oy "
e oty et i b il o <133
by b e s
Pt 1 kv oot i s et T dopech
b O Saacton Mesisten
fovepuanyd Sign Encounte
. ol e o

Epic Database

Requirement
completed?

Details of
event

QCA Database
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Non-EHR Data from Providers
e QCA Dashboard, NORA Filtered

< Explore / Clinical Quality Report / Quaiity Capture App Dashboard / Quality Capture

Data Souro ElCORAN

Undo [ Rever 3 Refish ) Pause [ View: Criginal £, Alerts

Metrics [, Subscrbe ' Edit cf Share C)) Download () Comments [ Ful Screen

Surgery Date

Quality Capture App

Service ledical Primary Anes
- F R rd : v Si a
—— ecor Primary Surgeon OR Site Attencing

e Patient Sex | Patlent Age combined Outcome Name Rank Outcome Category
° Number

‘Aspiration
Possible aspiration as pt had new 02 requirement and

G |Jonathan, Wanderer |  Male 50 pleuritic chest pain following uneventful procedure-see 1
attending postop note for details.; Aspiration OR site

(Mattiple

IV Infiltration

Called to room for L AC IV infiltration at time of inductien
7/25/2022 G |Jonathan, Wanderer |  Male 77 and difficult IV access; | placed a R AC PIV under U/S; IV 3

QCA Database I L

Called to room to assist with airway rescue; per CRNA Airway obstruction
Sp02 was in 70s although not reading when | arrived. Able
to mask ventilate with oral airway, Sp02 was in 80s when
reading obtained and rose to 97% quickly. Continued with Event Severity

p— Equipment/Device Failure o Malfunction = -]
Please disregard the Ol report submitted for this patient ‘

andcase. It was submitted in error - Lusine Danakian 1

Equipment/Device Failure o Malfunction

Gl Jonathan, Wanderer Male 73

Gl Female 47

Pulse oximeter (module, not the cable or sensor) failed Equipment/Device Failure or Malfunction
during this patient’s procedure. We switched to a portable
monitor after trouble-shooting the failure. There was no

apparent harm done, however, this failure occured in the

7/22/2022 -+ _
2 Pulse oximeter module failed during complex case with Equipment/Device Failure or Malfunction Outcome Name

LVAD patient. With traubleshooting, we determined the
module itself had failed, and not the cable or the probe.
Once we determined the absence of pulse ox reading was
Patient arrived from the floor with 3 PIVs. RUE was flushed Vinfiltrazion
by RN in Gl preop and 5% albumin given via that V. After
completion of albumin, RUE was noted to be taught and
# swollen. MD examined IV under ultrasound and found to b.

Gl Female 55

al Female 74

ot specified

VUH IR

7/18/2022 Pl Female 8 minor bruising at sight of eye tape, bilateral 5

Airway obstruction

Airway obstruction 3

Perioperative
Data Warehouse
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Use a Data Model

Perioperative
Data Warehouse
 Automated system that retrieves EHR data for
postoperative outcomes, detecting
— PONV
— Reintubation Htere are your patients' outcomes:
-, H Surgery Description Length Patient Outcomes
Care escalation Date Of Stay
. . Ll 64yo F with Gamboa No d/c RIFLE Risk Within 07 Days
— Positive troponin " fond
- 34yo F with Wiese 0.31
. - - "
1l ACUte kl d n ey I nJ u ry . 31yo F with Bream No d/c Repeat Anesthetic Within 7 Days;
a found RIFLE Risk Within 07 Days
— Rapid response calls " 70yoF for THROMBOENDARTERECTOMY, W/PATCH GRAFT; CAROTID, Nod/c  PACU PONV; PACU PONV Rx
. ital i © = VERTEBRAL, SUBCLAVIAN, BY NECK INCISION (35301)(35301) with found
— In-hospital mortalit Garrard
P Y .- 70yo F for ABDOMINAL TUMOR EXCISION & DEBULKING (49205) No d/c
. 0 (49205) with Idrees found
® ; 69yo F for EXPLORATORY LAPAROTOMY (49000)(49000) with Garrard No d/c  Death in Hospital; RIFLE |
Feedback provided B oot COI0) it Gt Nodic | st ol WL ey
07 Days
L We e kly summa ry emai | - :zypw for LAPAROTOMY FOR OPEN ABD (49002)(49002) with Nof :J:d Repeat Anesthetic Within 7 Days
- 56yo M for EXPLORATORY LAPAROSCOPY (49320)(49320) with Idrees 0.33  Elevated PostOperative Troponin
" oe within 7 days
For detailed information on your cases’ outcomes, please visit the Patient Outcomes Dashboard
tact VAPIR Tech Support f

Wanderer JP, Fowler L, Ehrenfeld JM, Kappen T, Sandberg WS, McEvoy MD. Association of University Anesthesiologists
Annual Meeting. Washington, District of Columbia. 2017 May; Automated Feedback Improves Perioperative Outcomes
Awareness.
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Roadmap

- Review of NORA “big data” analyses

# 2

COLLECT & CAPTURE
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NACOR

* AQI chartered in 2008 by ASA to develop the National
Anesthesia Clinical Outcomes Registry

* Millions of cases from thousands of practices

NACOR Minimum Data Fields

L L
il u M I I e w I d e” ieme Location in NACOR Qualified | Qualified
XML Schema (Declined Registry | Clinical Data

QRor QCOR) Registry

Unique Anesthesia Episode of Care  <AnesthesiaRecordiD>
D

Staff ID <StafflD> J ‘/ J
‘Staff Role (MD, DO, CRNA, AA) <StaffRole> J ‘/ J
. Minimal Data Elements St NP Rumbor v v v
Facility ID <Facilityl D> J J J
—_— Sta ff | nfo r m a t | 0 n Date of Service <AnesthesiaStariTime> v v v
Anesthesia Start Time <AnesthesiaStartTime> \/ \/ J
— Anesthesia dates/times T EETIE————
Patient Gender <Gender> J ( J
— Patient characteristics e A A
Anesthesia Type (General, MAC, <AnesthesiaCategory> \/ ‘/ ‘/
ete.)

— Procedure codes AP s o 1
- Surgical CPT Code <CPTvalue> ‘/ ‘/ ‘/
— A n est h e S | a ty p e Payment Code (L.e., Medicare) <PaymentCode> v v v
PQRS Measure Number * <QCDRMeasure> J ‘/
. . ASA Measure Number <QCDRMeasure> \/
_— DlagnOSIS COdES mﬂ.ﬁ(inealewm* <QCDRCodeValue> v v
ASA Méasure Code <QCDRCodeValue> ‘/
— Payment type i R A
ASA CPT Code (If billing vendor does <CPTAnesValue> ( '/ (

“ ” nat collect Surgical CPT codes ok to
— “Inch deep o O

denominator criteria for a measure)
*Note: Measures reported for Qualified Registry (QR) should use the XML QCDR Node Set

Liau et al. The National Anesthesia Clinical Outcomes Registry. Anesth Analg 2015;121:1604-10.
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ACOR: The outcome part

Distribution of NACOR Outcomes in PUF, 2010 Distribution of NACOR QI_005 Outcome in PUF, 2010-2016
Ql_005
3,000,000 -
9,000,000 -
2,000,000 -
g Result n
o . Missing % Result
—
o i € 6,000,000 - issi
z .Negatlve 5 . Missing
it Negati
3 . Positive = egalive
o = Positive
o
[&]
1,000,000 -
3,000,000 -
0-
0-
NS W ON~00R - 0N OrNOFTOURNONROTVLONMNDNRO-"NNOWODO —
OO0 O0O0 T T — — — NN NN OOST ST S SN I I 1 1 1 1 1
it et ettt e et ettt ettt Bt o = = o Z = =z 2
000000000000 0000000C0C0000000C0000C0000000 S 2 154 ] 8 S 8
NACOR Outcome NACOR Outcome

Zapf M, Grant B, McEvoy M, Wanderer JP. International Anesthesia Research Society Annual Meeting. Chicago, Illinois. 2018 Apr; An Analysis
of the Utilization of Anesthesia Quality Measures using the Anesthesia Quality Institute's National Anesthesia Clinical Outcomes Registry.
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NACOR

e Great capture of e Significant missingness for
anesthetics across the US some data elements

e Longitudinal data e Not much granular data
e (10+ years) e Data is variable by practice

e Represents different types
of practices

e Supported by the ASA
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NORA Complications

* NACOR 2010-2013
— 12,252,846 cases
— Most common complication PONV (1.06%)

— Lower overall mortality than OR locations (0.02%
vs 0.04%, P<0.0001)

— Higher mortality in cardiology and radiology
(0.05%) NORA Gastroenterology

20

— Growth in Gl cases i3

a 5
04

Q1 Q2 Q3 Q4 Q1 Q2 Q3 Q4 Q1 Q2 Q3 Q4 Q1 Q2 Q3 Q4
L 2010 I 2011 I 2012 I 2013 J

Chang B, Kaye AD, Diaz JH, Westlake B, Dutton RP, Urman RD. Interventional Procedures Outside of the Operating
Room: Results From the National Anesthesia Clinical Outcomes Registry. J Patient Saf. 2018 Mar;14(1):9-16.
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Growth of NORA

* NACOR 2010-2014
— 5,929,953 NORA; 12,387,574 OR cases

— Older patients A - B - L
— Sicker patients ¢

2010 2011 2012 2013 2014 Total 2010 2011 2012 2013

— More outpts

— More NORA ﬁ %

2010 2011 2012 2013 2014 2010 2011 2012 2013 2014
Year Year

—@— NORA —&—O0OR —@—Allincluded cases

Nagrebetsky A, Gabriel RA, Dutton RP, Urman RD. Growth of Nonoperating Room Anesthesia Care in the United
States: A Contemporary Trends Analysis. Anesth Analg. 2017 Apr;124(4):1261-1267.
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* NACOR, 2010-2015
— 4,948,634 cases

— 4.3% during after hours
* Higher ASA scores
* Longer cases

— Gl cases least frequent

density

NORA By Day and Night

§-

Density of Ongoing Cases By the Hour Based on NORA Specialty

Hour of the Day (0:00 - 23:59)

Gabriel RA, Burton NN, Tsai MH, Ehrenfeld JM, Dutton RP, Urman RD. After-hour Versus Daytime Shifts in Non-
Operating Room Anesthesia Environments: National Distribution of Case Volume, Patient Characteristics, and

Procedures. J Med Syst. 2017 Sep;41(9):140.
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The Conclusion Slide

* You too can get useful data out of your EHR
 You can do much more with modeled data

* You can get useful data from systems
interfaced with your EHR

* NACOR can tell us a bit about NORA
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Thanks!

jon.wanderer@vumc.org



