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How Moving Averages Can Help Enhance
Quality Control and Improve your Laboratory

July 22, 2015 A it

Simple Ideas, Better Solutions



Moving Averages in the Lab — Why?

* Enhances Organization’s Quality Assurance program in a
cost effective manner

* Provides a ‘real time’ quality tool to reassure staff that
they are producing quality results in lean staffing
environment (less stress)

e Decreases re-work

* Positively Enhances the Lab’s Reputation with Physicians
and Nursing Staff



Moving Averages in the Lab — What does it do?

* “Normalizes” result data so that the lab can gauge the
likelihood that a trend will continue

* Proactively monitors instrument stability between QC
cycles in the background

e Uses Error and Warning Thresholds to automatically
push notifications to key laboratory staff, and in
conjunction with auto-verification allows for a true
“walk away” process

* Enables preemptive intervention before the process
fails by detecting shifts, trends & momentum



Value of Moving Average / Moving Medians

e \/alue...

Instantly and automatically detect and notify
when analytical errors occur without increasing
operational costs.

e How?
v’ ...By continuously monitoring results production

v ...That detects analytical errors days before
traditional QC,

v ...Using revenue generating samples



Moving Averages Compliments QC

Standard OC Moving Averages
. QC is a “snapshot” in time « Real-Time, proactive process providing
continuous monitoring using Patient Samples
* Usually performed post v Early detection of shifts and drifts hours /
maintenance & calibration days before traditional QC
= Continuous data points to detect
shifts/drifts

» Potential for hours (or days)

before some errors are detected « Automatically “pushes” instrument status
stability notifications

v Provides data points, while producing
revenue generating activities

= No Instrument out of production

= No Dedicated resource (walk away)
with notification capabilities

= No non-reimbursed reagent
material or control material

v Once a shift — 60-70% of test
volume between 6 am to 11 am or

v" Once per day (100% of test
volume before next data point

« Matrix Effects
* QC can be run at recommended regulatory

intervals (Cost savings in $ and time)



Real-time Moving Averages / Moving Medians
Providing an enterprise-wide guality assurance

e Monitor any test, any connected instruments
v’ from anywhere on your network
v’ Levy-Jennings Charts to compare multiple instruments
v’ Monitor same tests different ways — Unlimited Protocols
 Monitors in Real-time
v’ Provides detection and notification actions
Has twelve algorithms including:

v Moving Averages, Moving Medians, Exponentially-Weighted Moving
Averages.

e User-defined filter criteria to segment data

Ability to generate values for your patient population



Moving Averages / Moving Medians

Twelve different statistical algorithms available

Base Package
. Moving Means . Exponentially Weighted Moving Averages
. Bull’s Algorithm
Add-on Algorithms 1
. Moving Medians
Add-on Algorithms 2
. Moving Mean *1 Log . Moving Mean * 1 Square Root
. Moving Mean * 1000 Log ¢ Moving Mean * 1000 Square Root
Add-on Algorithms 3

. Moving Median *1 Log ¢ Moving Median * 1 Square Root

. Moving Median * 1000 Log . Moving Median * 1000 Square Root

e Additional custom algorithms may be developed & added
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Getting Started (Outline)

e Establish your average of “normal” population (AON)

v'Create a Protocol
Name / Description
Filters - Segment to exclude QC, Abnormal patients, fluid type
Automatic results exclusion - Exclude clearly bad results ( +/- 4 SD)
Calculation Method

Automatically calculate Target Mean and Target SD — Calculate
your values using your patient population

Series - (New Series)
» What instrument(s) and analyte(s) to monitor

v'Copy Protocol - Lather, Rinse, Repeat

* Monitor
v"Moving Averages Desktop - Thin Client or Web Browser
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Defining “Normal” Population

* Some hospital labs may elect to exclude patients at certain wards:
v’ Pediatric
v'Hematology/oncology
v Dialysis
v ICU and ED (trauma) patients

e Other criteria:
v’ Diagnosis Code / Text
v’ Patient Demographics (Age, Sex, Ethnicity, etc.)
v’ Inpatient vs. Outpatient
v’ Assays where population is not “normal”
v’ Result values outside a defined range (ex. 45D + - mean)



Protocol Definition — Defining “Normal” Population

.+ Protocol Configuration

B General Protocol Options

MName

Description

Enabled

Days to keep raw result data

Days to keep averaged points

Automatically Restart Protocol

Number of data points to display in graph

Graph minimum value

Graph maximum value

Graph major unit

Graph Y-auxis label

Filter*

B| Automatic result exclusior
Exclusion Low™
Exclusion High*

Decimal Separator

Glucose MA across Instruments 110 3

fasting glucose values

Yes

3

3

MNewer

10

67.59

10791

5.04

mg/dL

Click to editfilters

B Protocol Details
Calculation Method™*
Automatically calculate Target Mean and
Target Mean™

Target Standard Deviation™

Number of results to use in calculation™

B|Error Law
Changing items marked with ** will require

Which Data Elermnent do you want to filker?

| Patient Data

Body Weight

| >

Body Weight - Units
CPT-4 Code

Date of Birth
Diagnosis - Code
Diagnosis - Text

Discharge Date

Expected Date of Birth

Financial Class
Haspital Serace Code
ICD-9 Code

Location - Bed
Location - Facility

Location - Room

[ R Y FO A

€
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& Filter Wizard - Step 3 of 3

Finizh filter zetup.

Specify a name for thiz filter;

IIntensive Care Unit

Setup filter options:

[~ Turn on this filker for the Current Protocal

Fieview Filter

Exclude all zpecimens where Location - 'ward
containg
Intenzive Care Unit'

Cancel < Back Mext »

| Fimizh I
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Moving Averages Desktop

(3 Windows 7 x64 8.12.01

2 Moving Averages Desktop _|olx
Select the protocol

Glucose MA across Instruments 1to 3 Restart Pratocol
[~ Copy of Glucose XA across Instruments 1to 3 Protocol Data
[~ Glucose XA across Instruments 1to 3 Data Value
l'z g:ﬂiﬁ:i mi ?OCITF:IS; \ﬂnstrumenls e 107 S l I nfOI’matlon | Protocol Name|Glucose MA across Instrume|
Gl MA
I~ Glucose MA for Inst 2 ucose abOUt the ast Restart  |7/16/2011 8:31:04 PM
[~ Glucose MA for Inst 3 Target SD 11.267
102.9 PI’Ot(-)CO| selected . Protocol being Targst Mean _|87.75000000000000000
for view Series of data i ErrorHigh  |97.827511160996133
for one test reviewed Warning High [92.78g7555204020888  ———
Warning Low |82.71
97.8 on one ErorLow _|7767 Da_ta for the
instrument | point
92 8 seisss me | Selected on

List of user- % | the line
defined 87 LN 2 ' |loaa Value /

—
=
= . ) Point Value (836 /,
1= ] K
protocols \// Paint Generated|6/20/2012 3:05:38 PM| —
82 7 Series Name  |Inst3
Result Data =
777 Result :mssed'l?)pecimen Remove
A selected .
q . Series of data for = e oo
ata point
72.6 the same test on a s Grassce [Remove
. . emove
different instrument 78 H456132 |Remove
67.6 A\
1 2 3 4 5 6 7 8 S 10 =
Data for the

results that make
up the moving
average point
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Moving Averages Desktop

Monitor assay / individual instrument performance

# Instrument Manager by Data Innovations, LLC (Internal Use Only) - [Moving Averages Desktop] =B -
# System Configuration Diagnostics Security Specimen Management SSR DC SR MM MA Reports Window Help _ &)=
Select the protocol - ose MA for Ins Restart Protocol -
I~ Glucose XA across Instrum Protocol Data
: Glucose MA across Instrum Data Value
v Glucose MA for Inst 1 1 1 3 2
Glucose MA for Inst 2 . Protocol Name|Glucose MA for Inst 1
I~ Glucose MA for Inst 3 Last Restart  |7/17/2011 1:12:22 PM
™ MCH TargetSD [13.012 |
7“330 1 07 4 Target Mean |89.95000000000000000 ]
. Error High 101.58682866092909987
Warning High |95.7691433046454994
Warning Low [84.13085669535450063
Error Low 78.31171339070900127
101.6
Point Data =
95 8 Data Value =
: Point Value 89.8
SDI -01
| Point Generated|6/20/2012 3:05:40 PM
E ___-é_n 90.0 Series Name  |Inst1 -
= Result Data
Result |LastRunDate Time W Remove
80/6/20/2012 3:05:38 PM|H456131|Remove
84 .1 78|6/20/12012 3:05:38 PM|H456132| Remave
81|6/20/2012 3:05:39 PM|H456133| Remave
108|6/20/2012 3:05:39 PM|H456134 |Remove
102|6/20/2012 3:05:40 PM|H456135|Remove
78.3
72.5
66.7
1 2 3 4 5 6 7 8 9 10
« i v
Logged On User: IM_ADMIN | Locale: Test License H: IM-333399 | Customer Name: Data Innovations, LLC /572012 12:06 PM
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Moving Averages Desktop

Compare Multiple Instruments for an assay

4 Instrument Manager by Data Innovations, LLC (Internal Use Only) - [Maving Averages Desktop]

= | O et

2 System  Configuration  Diagnostics  Security Specimen Management SSR DC SR MM MA Reports Window Help =] %

Select the protocol - Restart Protacol

I~ Glucose XA across Instrume [ B Glucose MA for Inst 3 =8 Protocol Data

I~ Glucose MA across Instrum

= Glucose MA for Inst 1 Data palue

= Glucose MA for Inst 2 Protocol Name| Glucose MA for Inst 3

~ Glucose MA for Inst 3 Last Restart  |7/16/2011 7:22:26 PM

T MCH TargetSD  [12.991

L ene - Target Mean | 85.65000000000000000

= Error High 97 2695036382800004
Warning High [91.45975181914000018
‘Warning Low [79.84024818085999982
Error Low 74.03049636171999965
S 1 Inst 3
4 4
|
2
A
< e L3
Logged On User: IM_ADMIN | Locale: Test License #: IM-993999 | Customer Mame: Dats Innovations, LLC

5/5/2012 1253 PM
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Moving Averages Desktop

Multiple instrument series comparison for an assay

2 Instrement Marager by Data Innovations, LLC (Internal Use Only) - [Moving Averages Desktop)
hics  Sgcurly  Sgecimen Managem et S5 DO SR MM MA Repods Window Help

&' Gysem  Configurati
Select the protocol - Glucose MA across Instruments 110 3 ﬁg Restan Protocol
© Ghcose MA acoss st Frotosol Dan
Glucose for Inst 1 Data Valus
C l';:m:me :ﬁ}m Irﬁ:? 107. Protocol Name| Glucose MA across Instruments
Glucose MA for Inst 3 Last Restant_|716/2011 8.31.04 PM
[ MCH Target SO [11.267
I’]‘:EGC Targed Mean |87 75000000000000000
B 102. EmorHigh |97 827511160996133
Warning High |92 TB8T555804080665
Waming Low |82.711 24441950193?49
97. Error Low |77.67248883000386609
92.8
. Heatan Frolessol
=
S 87. Protocol Data
Data Value
82‘7‘ - -
Protocol Name| Glucose MA across Instruments
— Last Festart | FAGR2011 8:31:04 PM
Target SO 11.267
72 Target Mean |87 7500000000000
Error High 97 827511160996133
67.6 Warnirg High |92, FB8/H55804980665
Warning Low |82 71124441950193349
[E cioc L ow——— 6204 BAR 000 386600
Logaed OnUser: IM_ADMIN | Locok: Test  Liveras H: IM-F33993 | Customer Nome: Dot Innovariona, LLT
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Moving Averages Desktop

Standard MA vs. Exponential MA

# Instrument Manager by Data Innovations, LLC (Internal Use Only) - [Moving Averages Desktop] (= e
# System Configuration Diagnostics Security Specimen Management SSR DC SR MM MA Reports Window Help BEE
Select the protocol - [ Restart Protacol
[ Glucose XA across Instrumg Protocol Data
~ Glucose MA across Instrum
I~ Glucose MA for Inst 1 Data alue
I~ Glucose MA for Inst 2 Glucose MA across Instruments 1to 3 o] | Bx) Protocol Name|Glucose MA across Instruments
I~ Glucose MA for Inst 3 Last Restart  |7/16/2011 8:31:04 PM
™ MCH Target SD 11.267
= mgcc Target Mean |87 75000000000000000

Error High 97.827511160996133
Warning High |92.7887555804980665
Warning Low [82.71124441950193349
Error Low 77.672488839003686699
- -
=3 = Series 3 Inst2
£ =
« i v
Point Data s
Data Value
3 Point Value 904 L
sDI 24 1
Point Generated|6/20/2012 3:05:40 PM
Series Name  |Inst3
y 4
Result Data it
Result [LastRunDateTime |SID Re
81|6/20/2012 3:05:39 PM|H456133|Re|
108|6/20/2012 3:05:39 PM|H456134|Re|
102|6/20/2012 3:05:40 PM|H456135|Re|
79|6/20/2012 3:05:40 PM|H456136|Re|
82|6/20/2012 3:05-40 PM|H456137|Re|~
« " » " « m » "
Logged On User: IM_A0MIN | Locale: Test License #: IM-333559 | Customer Name: D ata Innovations, LLC a/6/2mz2 12:65 PM
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Moving Averages Desktop Example

Screenshot from customer monitoring results in real-time

2 Instrument Manager by Data Innovationz, Inc. - [Moving Averages Deskltop]

‘p Syztem  Configuration Diagnostics  Security  Specimen Management SSRE 0C SKE R MaA  Reports Window  Help =& =]
Select the j Restart Protoco I
protocol Protocol Data
MALT

FAST Data Value
= AlbG Protocol Name

M AlkP Last Restart

Ilz ngl_I[\J Target SD

v 1

7 CO2 Target F\.‘Iean

= Calcium Error High

 Chol Warning High

vl Cl Warning Low

I Copy of Na Error Low

I Creatinine

+ Glucose
" MCHC

M MCW

= Ma

TP

= TSH

= Trig

M WEBC

[
|Logged On User: 2331 | Locale: Default | orzzemz | 18:49
Ef_.'SlaltI =] ) > BB Microsoft Office Shartcut ... II@/ Instrument Manager __. Quick Launch (B & [<5) a i <« 18:49
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Getting Started (Outline) - continued

That was fun ...what can | do now?

e Setup Notification

v Email
v Pop up screen on selected computers
v Light Pole

* Fine tune existing protocols

v Filters - Segment to exclude other ‘abnormal’ patients

e Act on warnings — looking for shifts and
drifts

e Establish multiple protocols for different
patient populations (i.e. Outreach vs
Inpatients)

datainnovations.com
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Protocol Definition — System Notifications

_lofx
Eltid oxash of

General Protocol Options
Protocol Details

B Series

Glucoze: Chemnd

Glucose: Chem 2

B Warning: and Errors

Error Low
=] ¢ arning Lo
T hrezhold ' alue 2 [Standard Deviations Below mean)
M otifier Ewvent b, - \adarninig Lo ;I
Start Holding far Werfication - Nohe -
M ark. out of zervice b - Error High
Wwharning High bA& - Error Low
Errar High b, - W aming High

b - WA arning Low

| Changing iters marked with = will reguire a restart,
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Methods of Monitoring / Notifications

e Status Screen

* Moving Averages Desktop
v'Thin Client
v'"Web Browser

e Notifier
v Email
v'Pop up screen on selected computers
v'Light Pole

datainnovations.com
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Moving Average Threshold Violation Notifications

Da)' H9 0 a«+&F - Error-Low Threshaold Exceeded, check Inpt and Qutpt graphs - Message (Plain Text) -8 X
ool
0o

|. Message | Developer @

g 3 3 x I_E @ @ % &, safe Lists - zzi;:ted'

Reply Reply Forward | Delete Moveto Create Other Block [ Not Junk Categorize Follow Mark as
to All Folder~ Rule Actions~ || Sender s Up~ Unread [} Select -
Respond | Actions | Junk E-mail Fa | Options fa | Find

Extra line breaks in this message were removed,

From: IM Moving Averages Server [im.moving.averages@ k.ORG] Sent: Wed 5/17/2011 12:35 PM
T F il
G
Subject: Error-Low Threshold Exceeded, check Inpt and Cutpt graphs
FY

At 8/17/2811 12:34:3% PM this message was generated:

Error-Low Threshold Exceeded, check Inpt and Outpt graphs Result for Specimen ID: 112228225B
created a point below the error threshold for Moving Averages protocol: TP-N on series: All.
Error low threshold triggered.

zl
Message from TRAININGOS061 to TRAININGO8061 on 4/6/2010 11:11:32 AM
Moving Average exceeded warning threshold

At 4/6/2010 11:11:29 AM this message was generated:

Moving Average exceeded warning threshold
Result For Specimen ID: 654 created a point above the warning threshold for Moving Averages protocol: Glucose on Mani on series: MREI 1, Warning high

threshold triggered.
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Earlier Detection

Lab Manager was notified by IM before lab or QC notice issue

T I -

From: IM Moving Averages Server [im.moving, averages 8Hitch Sent: Wed 11/16/2011 12:20 PM

To: Frank A
Ce
Subject: Errar-High Threshald Exceeded, check Inpt and Cutpt graphs

é 4t 1171672014 12:2@:22 P Yhis message was generated:

Errar-High Threshold Exceeded, check InptT and Outpt graphs Result for Specimen ID: 112201228C crestec & point above the error
| thresholc for Moving averages protocol: Na-411 Pts exclusion set at 2.2 sd on serles: (2. Error high threshole triggerec.

From: Timothy | B A
Sent: We xmber 16, 201312:49 PM

To: Frank A, rolto;
Subject: C502 Na issue

C502 ISE's were shut off just after rounds today because we began to see the ISE issue again. Diane had seen a couple repeat Na's by that
time that she couldn’t fee! good about.

We actually turned the ISE's on on €501 {doesn't use the affected R2 probe system), and have contacted Dave . He will be here by 1500,
and did conform what we had done was “okay”.
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Getting Started (Outline) - continued

There can’t possibly be anything else this thing can do?

e Optional: Integrate in Autoverification
e Optional: MA/MM Bracketing

o Result 2 sent for

v’ Buffers result release release consideration

v" Enhancement to QC program for
autoverification

v" QC Bracketing (in conjunction with
the MA Bracketing functionality) o Result 1 sent for release

consideration

[RESULTS |RESULT 1 [RESULT 2 |RESULT 3 |RESULT4 |RESULT 5 |RESULT 6

datainnovations.com




Protocol Definition — System Actions

1=TEY
Elsid bx G ol

General Protocol Ophions
Protocol Details

Series

Glucoze: Chernl

Glucose: Chem 2

Warmnings and Errors

Error Low

Wharning Low

Wharning High

Errar High
Threzhold W alue 3 [Standard Deviations Above mean)
Motifier Event ks - Errar High
Start Holding for Yenhcation Hold this test i
b ark, out of zervice Do ot hold tests

O HGEGEDODGRHEFDOBE E

| Changing iternz marked with = will require a restart,

Hald all tests :
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Moving Averages Desktop

Removing data points from MA Calculations

[};‘w-lwmf' ‘WMH"JH" ""-b""
P Result Data =
= Result | Remove
E’. 92 |Remove
3 106{Remove Asystemlog =10l |
!J_ 82| Remove i [@] Bl 7 ErterFind Tent aﬁg.%gggﬁﬂﬁﬁ”@g!
> 90|Remove
# ‘1[” M Ewvent Date  |Ewvent Time © | Descrption Uzer 1D
p 4416/2010  Z1405PM H4A M_ADMIM
$ 41 102|Remove =
[ esult Removed =t
* 90|Remaove 4AE/2000 1207 PM Test resulb9d resulted ore 200 0-04-16 14:36:42 000 with specimen 0 g1 00013 | IM_ADKMIN
: A A DM mmn e > t 3 36:42 000 wit men 10: gl 00016 .. g

W

=l Moving Averages
[ 41652010 I1ZE2PM Moving Averages General Configuration: Befresh Timer changed from "0 to '3 IM_aDMIM
41652000 I01:E7PM Moving Averages General Configuration: Chart Foreground Color changed from 0., TW_aDkIN
4162010 F01:E7PM  Mowving Averages General Configuration: Chart Background Color changed from ™. IM_ADRIN
o

AMHC N LA ET Pk [ JPSPAPY 'R we JUPVIRY [ p U PP PRV o JPUY PR I, i /UAPUPY IR [ PUpU | (W 1 1] Ihd kIR

1] |

Event Date/Time: 4/16/2010 3:05:48 P
User ID: IM_ADMIN
PC Mame:
sgs 100171, 102.238
vent: Ma Result Removed
Description: Test rezult: 80 resulted on: 2010-04-16 14:36:42.000 with zpecimen 1D: gl 00076 with test code:Glu was removed fram protocal
lucoze Mo senies Glucose: Cheml with reazon; Outlier

| &pplied Filters: 1 | Records returned by cumrent filkers; 148 &

datainnovations.com Confidential




..

FYTTTTIIIIIY S
LYTPrIrreEr e Yy -

—

R 4

datainnovations.com

What Makes Instrument Manager’s Moving
Averages Unique?

o0 @
MDATA INNOVATIONS
Simple Ideas, Better Solutions



Key Differentiators

* Filtering Mechanism: Ability Optimize Normal
Population

e User Driven Real-Time Alerting

e User Driven Real-Time Actions

e Enterprise-Wide Solution Not Limited to a Work
Area

e Manual Exclusion of Result Values with
automatic Audit Trail creation

* Instrument independent for comparison (doesn’t
have to be same instrument)

datainnovations.com
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Need Help Getting Started?
DI offers

e ‘Getting started’ sessions to educate on how to get
started (no charge)

e |Instructional courses on how to setup, configure and
get the most from MA

e Customized configuration, installation and training — we
will do the initial set up for you

Confidential 27
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Questions?

/

Thank you for your time!
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For more information please contact:

Maureen Marentette
Director of North American Sales

Email: mmarentette@datainnovations.com
Phone: 802-318-7826
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