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ﬁ Premise: Common Challenge

N

= All IS are faced with Is the need to
repeatedly test their immunization
decision support solution whenever it is
updated to support new vaccines or rule
changes from the Advisory Committee on
Immunization Practices (ACIP)

= |IS also confront this testing challenge
when they attempt to compare their
existing Immunization decision support
software to other solutions.
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ﬁ Three Part Session

1. More theoretical: Basic concepts In
Immunization forecast algorithm
testing

2. Generation of test data by Oregon
ALERT using WIR

3. Fully-implemented web-based testing
harness using ICE/CAT
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ﬁ Presenter BIos

= Nathan Bunker is a senior technical project
manager for the American Immunization Registry
Association (AIRA) with a focus on immunization
software and data exchange. In the past ten years he
has consulted or collaborated with many state, local,
and federal immunization registry projects; written
software applications; presented at national
Immunization conferences; and participated in CDC
technical advisory groups. Nathan is now fully
engaged on 1IS Interoperability Project and is
working to help all 11S align with community-directed
standards.
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‘ﬁ Presenter BlOS (continued)
-

= Amanda Timmons has worked in the immunization
field for over 20 years. She’s held numerous positions
In the Oregon Immunization Program, beginning as a
VFC Health Educator and moving on to perinatal
hepatitis B prevention, school law coordinator and
working on the team that replaced their homegrown
1S, ALERT, with a version of the Wisconsin
Immunization Registry (WIR). In the 11S world,
Amanda maintains the immunization forecaster for
the ALERT I1S and served on the subject matter
expert panel for the Clinical Decision Support for
Immunization (CDSi) project.
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‘ﬁ Presenter BlOS (continued)
-

= Mike Suralik has been a Project Manager with HLN
Consulting for more than 10 years. Mike has
managed needs assessment projects and software
development projects for immunization programs
around the country as well as for health information
exchanges and the CDC. Since 2005, Mike has been
managing HLN's ongoing support of the New York
City Citywide Immunization Registry. Mike has also
been a leader in the collaboration that is creating the
Immunization Calculation Engine (ICE), an open-
source clinical decision support system for
Immunizations.
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!'_ Now On With The Show!



Basic Concepts of
Immunization Forecast
Software Testing

AIRA National Meeting
Seattle WA— April 5, 2016 — Nathan Bunker
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IMMUNIZATION
REGISTRY
ASSOCIATION

Immunization Information Systems for a New Era




Introducing CDSi

How this CDC projectis changing the future of forecasting



Introducing CDSi

e Clinical Decision Support for Immunization (CDSi)
e Project supported by the Immunization Information Services Support Branch

* Promotes andsupports the use of immunization forecasters
* Workingfor: Clarity, Consistency, and Computability

* Productsinclude:
* Logical specification
e Supporting data
 Test cases and user guide
* Web based training and user support



Evolution of CDSi

* In the beginning....

MMWR
“ Practitioners
Pink Book

e ACIP made recommendationsfor humans to follow
* MMWR and Pink Book explained and published these

* Practitioners read the recommendations and decided how they
appliedforaspecific patient

* Result: Recommendations are optimized for human computation
* Vaccines recommended on easy to follow calendar events (2, 4, 6 months)




Evolution of CDSi

* Now we try to automate...

MMWR
H Forecast Practitioners
System
Pink Book

* Solved a growing problem:
* Over time ACIP recommendations increase in complexity
* Inconsistent practice and mistakes can impact patient and public health
* Humans can only remember so many rules
* Computers can be very consistent and remember many rules

* Problem encountered:
e Recommendations written for humans not computers



Evolution of CDSi

* Now better national support...

MMWR

l Pink Book I

e Solved acommon problem:
* Translated human statements into computable artifacts
* |dentified areas that need additional guidance and clarification
* Created a standard set of test cases

Forecast

CDSi Practitioners

System




Introducing CDSi

e If you use or supporta forecasting system, look at using CDSi:
e Resources to improve forecast software
 Test cases as a starting point for testing
* Test methodology to create additional test cases for local use

* Moreinformationcan be foundhere:
e http://www.cdc.gov/vaccines/programs/iis/cdsi.html
* Or just google “CDSi”



http://www.cdc.gov/vaccines/programs/iis/cdsi.html

Original Vision

How Texas Children’s Hospital saw the future forecasting



Vision from Texas Children’s Hospital (TCH)

« Standardization

o« Forecaster results are consistent across TCH Team
different systems Acknowledgements
« Accurate ® DrJulie Boom
o Based on most recent ACIP/CDC * BradyKerr

recommendations « Rachel Cunningham

e Leila Sahni
e Gordon Chamberlin
* LauraKing

o Universally and easily accessible
o Standard part of continuity of care




Vision from Texas Children’s Hospital (TCH)

o Nationally centralized systemfor testing forecast systems
o Database of test cases with expected results
e Opinions and notes from immunization experts
e Actual results from multiple forecast systems

e TCHcreated the TCHForecast Tester
e Testcases: 7,530
o Forecastersintegrated: 5
e Usersregistered: 58



Testing Methods

Learn three different ways to test a forecasting system



Three Methods of Testing o e
- The Hitchhiker’s

* Exact Testing
* Create test cases with expected responses
* Test cases are adapted to each forecaster — [uuas
* Verify forecaster meets expectations exactly -

* General Testing
 Select an external test set (e.g. CDSi test cases)
* Be careful: expect false negatives when testing

e Ageneral test set can be adapted for Exact Testing
by carefully reviewing all expectations

= * ComparisonTesting
i e Used when comparing with one or more forecasters
* Leverages historical knowledge embodied in software
» Useful when looking to transition to a new system
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Exact Testing: Comparing
Actual vs Expected

Test Case Cthr| ED-ITl

Category MMRE
Label MMR Test 1

The minimum age for dose 1is 12 months old. #1 on

S
e ar after first birthday is valid

Vaccine Group

Include Status | Included

Result S5tatus

Humber 438

Patient Jillian Paulina (F)

Birth Date 071012004

pommssment | 0711212011
Vaccination History EmT
# |Vaccination |CVH |MVX |Date Age

1 | MMR 03 062712005 | Almost 12 Months
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Exact Testing: Comparing
Actual vs Expected

Actual vs Expected for MMR P'REVIE‘I.I'I.I'l EDITl
Forecast
Entity Status Dose | Earliest Recommend | PastDue

Actual from TCH Forecastfor IHS Overdue |2 07/25/2005 | 07/01/2008 | O7/01/201

* Theimmunization expert sets the EXACTresponsethatisrequired
» Software verifies that the matchingresponseisreturned

14



Exact Testing: Comparing (Q\’“ >

Actual vs Expected N 1\@-"" rﬂ?éﬁ-"f"i\z'

\
\\\\\ W
\ =

* Schedule changes
* ACIP decisions

* Forecaster improvement needed Schedule
Changes

e Change Needed

* Prioritize changes needed

* These steps must happen together:
* Configure or Modify Forecaster
* Create or Update Test Cases

Deploy

Forecaster

* Test Forecaster
e Automated with testing tool

Configure
or Modify
Forecaster

Create or
Update Test

* Deploy Forecaster Cases

Test
Forecaster




DOUGLAS ADAMS

The Hitchhiker's
General Testing: CDSi Test Cases -G""é'mﬂ'e

* Test cases taken from other projects can be used for
General Testing

* These can be furtheradaptedto be Exact Tests

* CDSi provides:
* 768 test cases
* Developed by immunization community experts

* Limitations
* Subject torevision and improvement
* Focused on edge cases and areas of community discussion
 Test set is for general use and are not definitive, complete or final

* Will need to be completely reviewed, updated and expanded in order to
fully test a production system
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DOUGLAS ADAMS

The Hitchhiker's

General Testing: CDSi Test Cases

* In actual practice some forecasters may return good
results thatdo not match CDSi expectations.

* CDSi test cases define all informationthatcould be
returned butthe forecaster may support less

* Past due dates can be different andstill be correct
* But past due dates are used either to ensure patients stay up-to-date or to
determine if patients are up-to-date
* ACIP provides limited guidance on when vaccines would be past due
* Past due dates do not directly affect recommendations
* CDSi sets past due dates in test cases to be helpful

e Corner cases can cause differencesto appear
e Earliest and valid dates may be different depending on how catch-up
schedules are calculated
* Some differences do not have clinical impact but are rather artifacts of how
the result is calculated
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General Testing: CDSi Test Cases Example

Schedule for IPV (Polio)
* Dose 1: 2 months
* Dose 2: 4 months
* Dose 3: 6-18 months
* Dose 4:4-6 years

CatchupRule

A fourth doseis not
necessary if the third dose
was administered at age 4
years or olderand at least
6 months after the
previous dose.

e Catchup example from two Forecasters:
« DOB:  01/01/2012
* Dose 1: 03/01/2012
* Dose 2: 05/01/2012

* Forecasters give matching recommendations:
* ForecasterA: Last dose of IPV due today
* ForecasterB: Last dose of IPV due today

e But the details include these notes:

* ForecasterA: IPV can be given on or after 05/29/2012
* ForecasterB: IPV can be given on or after 01/01/2016

* Both answers are accurate!

* ltisnot enough to simply match actual dates
with expected dates

* Expertguidanceis needed to interpretresults

18




Comparing Testing: Group (
Consensus [—

* Comparisontestingis helpfulwhen
* Verifying forecaster against other forecasters
* Evaluating a transition to a new forecaster

* TCHForecast Tester can compare a forecaster
againsta set of forecasters and identify results
that are:

e Same as all others
e Same as at least [n] others
* Different than all others and others don’t agree

e Different than all others and others have mixed
agreement

19



Summary

 Every forecast system must havea
customized set of test cases that
explicitly define success

e |deally this is automated with
a testing tool

il S

‘\\

Exact
Testing

e CDSi test cases are
critical for testing
but must be

reviewed and )
* Forecasting results

?gfg::cid can be compared
Testing o and imbedded
\ ) system knowledge
‘Comparison captured
Testing Testing
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Contact Information

Nathan Bunker

Senior Technical Project Manager
American Immunization Registry Association

nbunker@immregistries.org

21


mailto:nbunker@immregistries.org




Dating Test Cases




State Reqistry v

Use S5tock Test Cases?

Generate Records Clients

Immunizations

Output Format - Comments
Save QOutput

Custom  Show/Hide QA Transcrnbe FPHIMNMS Queries Buld DTP Doc

AIRA National Meeting Breakout Session 1 - Testing Immunization Forecasting Software

Generated
0
0
0

Qutputted
0
0
0

April 5, 2016




Creating Custom Cases

Main Screen — Click on the Custom button
C D

A B

1] [ ]

2 State Registry | J Reset

3

4 Use Stock Test Cases? | j
10 Generated Outputted
11 Generate Records Clients 0 0

12 Immunizations 0 0

13 Output Format j Comments 0 0

14

15 Save Qutput

16

Build DTP Doc

1;? Custom | Show/Hide

20
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| B (8 D
Test Case: Mew Test Cases 22

Do not enter anything above this line

AIRA National Meeting Breakout Session 1 - Testing Immunization Forecasting Software April 5, 2016




Client

Test Case: Mew Test Cases 22

Spec Mother's  American Mative Hawailan Black or Social
Agein Agein Agein Gend ific HBsAG  Indian or or Other Pacific  African- Other Securi Medicaid
Test Case Number Years Months Days er DOB Status Alaska Mative Asian |slander American White Race t Number
Do not enter anything above this line

client

Immunization

Test Case: Mew Test Cases 22
lImm  Imm  Imm Vacci CPT Specifi Purch
Agein Agein Agein ne Cod Trade c Imm MOC ased Reac
Test Case Number Years Months Days Group e Mame Info Source # Date CVX Code Code With  tion

Do not enter anything above this line

Imm




Test Case: Mew Test Cases 33

Specif Mothers ~ American Mative Hawaiian Black or Social
Agein Agein Agein Gend ic HBsAG Indian or or Other Pacific  African- Other Securi Medicaid
Test Case Mumber  Years Months Days er DOB  Status  Alaska Mative Asian Islander American White Race t MNumber
CLIENT HEPB CASE 1 0 F
CLIEMT HEPB CASE 2 0 F POSITIVE
CLIENT HEPB CASE 3 3 F
CLIEMT HEPB CASE 4 £ F POSITIVE
CLIENT HEPB CASE & 11 F
IMM HEPB CASE 5 1 90731
CLIENT HEPB CASE 6R " F
IMM HEPB CASE 6R 7 90731
CLIENT HEPB CASE 7 " F
IMM HEPB CASE 7 (0 90731
CLIENT HEPB CASE 8R 5 F
IMM HEPB CASE 8R 0 90731

April 5, 2016




State Reqistry | ~ALERT 1= v Reset |

Use Stock Test Cases? Custom - New Test Cases 33 -
Generated QOutputted
> Generate Records Clients 1 0
Immunizations 3 0
Output Format - Comments 0 0
Save QOutput ‘
I
|

Custom  Show/Hide QA Transcnbe PHINMS Queries  Builld DTP Doc ‘

AIRA National Meeting Breakout Session 1 - Testing Immunization Forecasting Software April 5, 2016




State Reqistry | ~LERT 1= M Reset

Use Stock Test Cases? Custom - New Test Cases 33 M
Generated Outputted
Generate Hecords Clients 538 0
Immunizations 1218 0
QOutput Format | H 724 - Comments 0 0
Save QOutput

Custom  Show/Hide QA Transcnbe FPHINMS Quernies  Build DTP Doc

AIRA National Meeting Breakout Session 1 - Testing Immunization Forecasting Software April 5, 2016




Client Client Client
Client Middle Mame Client Birth Client Death Mother's Mother's Maiden Last Sex Client Unique Street

1 | Record Identifier| Status Client First Name Name Client Last Name Suffix Date Date First N\ame Mame (Gender) 1D Address Pi
2 HEFEB CASE 1 MARTHA SANDRA, FREY 03112016 GWENM SCHEMK F HEPE CASE 1 321 ABERG
3 HEPB CASE 2 DOREEN ZOAMNMN BERMARD 03112016 LORETTA RACZEK F HEPEB CASE 2 232 BALDWIN
4 HEPB CASE 3 TAMARA TAMARA, O'BRIAM "12112015 WIRGIMIA LEWIS F HEPB CASGE 3 62 KING
5 HEPB CASE 4 DOREEM BETH BALMM 03032016 SUSAN MEESQOM F HEPB CAGE 4 230 PICKNE™
6 HEPB CASE 5 BETH JUMNE STEENBOCK 02292016 HAMNMAH JORAMNSON F HEPB CASE 5 913 JEFFERS
T HEPB CASE G6R JAMIE JAMIE MNAKAZAKOS 02112016 PAMELA PETROW F HEPB CASE G6R 113 KING
] HEFPEB CASE T LINDA, JAMIE JENSEM 02112016 LARA, SHELBY F HEPE CASE 7 456 JOHMNSO
9 HEPE CASE B8R TABITHA JUME COLEMAM "10112015 CARDLYM JAHMKE F HEPB CASE 8R 644 ORTOMN
10| HEPB CASE 9R DARLEME CAROLYM  CASH 02022016 CHRISTY PARKER F HEFPB CASE 9R 854 KING
11 HEFEB CASE 10 LIBBY POLLY BURG 02112016 MARGARET MORRIS F HEPE CASE 10 44 TOKAY
12 HEPB CASE 11 CHRISTY SARAH BAILYSS 02112016 PATRICIA CASPER F HEPB CASE 11 899 OAK
13| HEPB CASE 12R JAMIE ROCHELLE WASHINGTOM 02112016 JEMMIFER ROMAINE F 1EPB CASE 12R 184 BREARL’
14| HEPB CASE 13R RITA, PAULINE DALLMAM 02112016 KATE QUIMNMN F 1EPB CASE 13R 271 PENMNSY
15| HEPE CASE 14R JACKIE AGHES KELLY 09142015 MNOREEM DEMKART F 1EPB CASE 14R 210 INGERS(
16 HEFEB CASE 15 MARSHA, GWENM HARKINS 08112015 AGNES ALBURN F HEFPE CASE 15 467 MIFFLIN
17 HEFEB CASE 16 CARMEM MARGE MOy 09112015 DIMMNY BARVIMN F HEPE CASE 16 487 LINCOLM
18 HEFB CASE 17 MARY SHAMMOMN  BLIX "10112015 GWENM MYERS F HEPB CASE 17 451 VILAS
19 HEFB CASE 18 LYMM STEPHAMIE KMIPSCHIELD 08112014 CHRISTY LOUDOM F HEPB CASE 18 30 DOTY
20| HEPB CASE 19R WVIRGINIA, MATALIE LIMD 09072015 OLGA, DORFIMAN F 1EPB CASE 19R 178 PICKMNE™Y
21 HEFEB CASE 20 JUDITH WANDA, AMDERLE 09112015 DEB ALBURN F HEPE CASE 20 203 PACKER
22 HEPE CASE 21 BETSY KATY OLSOM 08112015 HAMMAH FIELDS F HEPE CASE 21 43 DRAKE
23| HEPB CASE 22R VIOLET AMNME LEMNBURG 08112015 JILL RODRIGUEZ F 1EPB CASE 22R 722 ATWOOL
24| HEPB CASE 23R ZOAMM OLIVIA, FLAMAGAMN 08112015 JEMMIFER BERMWALL F 1EPB CASE 23R 192 ATWOOL
25 HEFB CASE 24 MABEL DEBBIE FURAN AMA 07112015 MARIAMNME FLEMBEE F HEPB CASE 24 61 NMORTH
26 | HEPB CASE 25R ODETTA WVIOLET KOWITZ 09112015 OLIVIA COPLEY F 1EPB CASE 25R 191 JOHMNSO
27 | HEPB CASE 26R CAROLYMN CHARLEME KELSSOM 05112014 CHRISTY BURMS F 1EPB CASE 26R 268 KING
28 T FAMILY CASE 1 MAVIS TAMARA, GULDEM 01312016 LIBBY PATTERSON F FAMILY CASE 1 250 ATWOOL
29 3T FAMILY CASE 2 NOMETTE TABITHA LEAMITT 01302016 CECILIA FARWELL F FAMILY CASE 2 744 RUTLED(
30 pT FAMILY CASE 3 RITA, PAULIME DIETZ "12112015 JEMMIFER BAYER F FAMILY CASE 3 148 RUTLED(
31 §T FAMILY CASE 4 BRITTAMNY LINDA, MESSIER 01112016 ASHLEY MORRIS F FAMILY CASE 4 325 MILWAUI
32 §T FAMILY CASE 5 TARA LY DA COPLEY 01112016 OLIVIA GREMADA F FAMILY CASE 5 8 JEFFERSO
33 T FAMILY CASE 6 FERM LORETTA IMHOF 01032016 CIMDY LAPLAMT F FAMILY CASE 6 156 JEFFERS
34 | FAMILY CASE TR MARY SHANMOMN  BUCHOLZ "12112015 EILEEN TREBAN F AMILY CASE TR 328 ABERG
35 | FAMILY CASE S8R STEPHAMIE DEBBIE WALSH 01022016 CHAELEME COEN F AMILY CASE 8R 604 JOHMSO
36 T FAMILY CASE 9 JUDY PAMELA SCHMEEMAMM "10112015 LATAMNYA RICE F FAMILY CASE 9 529 JEFFERS
3T FAMILY CASE 10R ROSEMARY MYRTLE FLY M 110112015 DIAMA, PLOCH F MILY CASE 10R 682 INGERSC
38 [ FAMILY CASE 11 SALLY BEARB LITTLEW 0D 09112015 WIOLET WASHINGTOM = AMILY CASE 11 190 RUTLED(
39 | FAMILY CASE 12 ALEXANDRA LYMM LISKOW 06112015 HAMNMAH CHAKABHARTI F AMILY CASE 12 485 OAK
A0 [ FAMILY CASE 13 MYRTLE LOIS BARMES :[181 12015 DORA, WAN HOWARD F AMILY CASE 13 354 DRAKE

» hAain Client Records Imm Records Comment Records Clients Imms Comments State-Specific Formats Lookup Street Mar ... () »

— .chm QOut




A B C D E F e H [ J M O =]
CPT Vaccination Administratic Body Site Reaction Manufact Immunization Lot Provider Administered Sending CWX

Record ldentifier | Vaccine Group Code Trade Name Date n Route Code Code Code urer Code Information Source Number Name By Name Org Code |
| HEPB CASE 5| 90731 03012016 01
HEPB CASE GR 90731 02182016 01
HEFB CASE 7 90731 02112016 01
HEFB CASE 8R 90731 M0112015 o1
HEPB CASE 9R 90731 02022016 01
HEPB CASE 9R 90371 02022016 01
HEFPB CASE 10 90731 02112016 01
HEPB CASE 10 90731 03052016 o1
HEFPB CASE 11 90731 02112016 01
HEFB CASE 11 90731 03062016 01
HEPB CASE 12R 90731 02202016 01
HEPB CASE 12R 90731 03112016 01
HEPB CASE 13R 90731 02122016 01
HEPB CASE 13R 90731 03072016 01
HEPB CASE 14R 90731 09142015 01
HEPB CASE 14R 90731 0122015 01
HEPB CASE 15 90731 2112015 01
HEFPB CASE 15 90731 01112016 01
HEFPB CASE 16 90731 09112015 01
HEPB CASE 16 90731 02112016 o1
HEPB CASE 17 90731 0122015 01
HEFPB CASE 17 90731 M1112015 01
HEFPB CASE 18 90731 0a112014 01
HEPB CASE 18 90731 9122014 o1
HEPB CASE 19R 90731 ‘o9o072014 01
HEPB CASE 19R 90731 0072015 01
HEPB CASE 19R 90371 ‘Dao72015 01
HEPB CASE 20 90731 09112015 o1
HEPB CASE 20 90731 0112015 01
HEFPB CASE 20 90731 02212016 01
HEFB CASE 21 90731 oa112015 01
HEPB CASE 21 90731 9122015 o1
HEFPB CASE 21 90731 01222016 01
HEPB CASE 22R 90731 M1262015 01
HEPB CASE 22R 90731 2262015 01
HEPB CASE 22R 90731 03112016 01
HEPB CASE 23R 90731 1252015 01
HEPB CASE 23R 90731 2252015 01
HEPB CASE 23R 20731 112015 01
HEPB CASE 24 90731 07112015 o1
HEPB CASE 24 90731 2112015 01
HEFPB CASE 24 90731 :01 112016 :m

3 Main Client Records Imm Records Comment Records Clients Imms Comments State-Specific Formats Lookup Street Nar ... (&) 1 r




Advantages




Disadvantages




Contact



mailto:amanda.j.timmons@state.or.us

i CDS Administration Tool (CAT)

= Purpose
= Manage the ICE immunization schedule
= Create, edit, delete, test cases (2,600+)
= Automated testing

= Graphical user interface
= Usable by non-technical SMEs



i Attributes of a Test Case

= INnputs
= Date of Birth

= Gender
= Immunization history (vaccine + administration date)

= Proof of Immunity and Documented Disease
= Assessment/Execution Date

= Expected Outputs:
« Validity of immunization history + reasons
= Immunization recommendation + reason



Sample Test Case
IN CAT



* Descriptive Summary

Test ID: {3AD14091-5CC7-D5C7-8808-3169D5B154A2%

* Test Suite: rHep B

* Test Group: 'Childadult Absalute Minimurn Interyal

Ignore?

* Name: Ahzolute Minimurm interval minus one day (51 days) between Dase 2 and Dose 3.

Offset Based? Age Offset: '

'Absnlute minimurm intercal hetween dose 2 and 3 is 52 days.

Rule To Test:

o

rTest i5 for interval between dose 2 and 3. Minimum age and minimum interval between Dose 1 and Dose 3 will he =
tested separately. This test meets the minimum ages (28, 52, 1641 and the minimum interval between Dose 1 and
Motes: Dose 30108 days). Recommendation is for Dose 3; recommendation is using recommended interval (36 days)

hetween shat 3 and next dose rather than recommended age (6 months) for Dose 3. (Atkinson rule does not apply -
to recommendations.)

Group Focus (# of Results: 1)

* Group Focus: v, cine Group Options

Hepb @




{ Test Case Data

* Date of Birth: 04/01/2011

|

* Execution Date: 10/21/2011

* Gender: Female (F)

1

Age @ Execution Date: 6 months 20 days (203 davys)

] Set Execution Date @ Age: |

Proof of Immunity fDocumented Disease (# of Results: 0)

£ Set

Antigen

Mo records found,

Immunity Date

Age @ Imm Date

Immunity Reason

Administered Immunizations (& of Results

1D ¥accine Code Administration Dat Age @ Admin Date Components Component Status Delete
{5769055B-CA59-

9C49-CO08- ;'fpeacfi:tif'ﬁ%%i”t 04/29/2011 ?fsdja”rss} 1 valid Irnmunization 7]
ADODI09CEBAS0} R ¥

{66451 C9F-A10E-

CCES-FldA- ;'fpfd’i:tﬂﬁ%‘?”t 07/23/2011 (31;”303?55}22 days 1 valid Immunization 1]
79FAEE4A0BET} R ¥

égilaz_%‘gilé_'ﬁ'aaa' Hep B, adolescent D9/12/2011 S months 11 days 1 Invalid &
20EFCFaACoad} or pediatric (08) (164 days) Irmrnunization

Recommendations (# of Results: 1)

Recommended ¥Yaccine Date Due Age @ Rec Date Recommendation Reason(s) Delete

7 months 6 days

HepB (100} 11/07/2011 Future Recommendation Dwe in Future

(220 davys)




* Date of Birth: 04/01/2011

* Execution Date: 10/21/2011

* Gender: Female (F)

Antigen

Mo records found,

Proof of Immunity fDocumented Disease (# of B

Immunity Date

Administered Imr unizations (& of Result

Age @ Execution Date: 6 months 20 days (203 davys)

Set Execution Date @ Age: |

esults: 01

Age @ Imm Date

Immunity Reason

£ Set

1D ¥accine Code Administration Datlj Age @ Admin Date Components Component Status Delete
{5769055B-CA59-

9C49-CO08- ;'fpeacfi:tif'ﬁ%%i”t 04/29/2011 ?fsdja”rss} 1 valid Irnmunization 7]
ADODI09CEBAS0} R ¥

{66451 C9F-A10E-

CCES-FldA- ;'fpfd’i:tﬂﬁ%‘?”t 07/23/2011 (31;”303?55}22 days 1 valid Immunization 1]
79FAEE4A0BET} R ¥

égilaz_%‘gilé_'ﬁ'aaa' Hep B, adolescent D9/12/2011 S months 11 days 1 Invalid &
20EFCFaACoad} or pediatric (08) (164 days) Irmrnunization

Recommendations (# of Results: 1)

Recommended ¥Yaccine Date Due

HepB (100} 11/07/2011

Age @ Rec Date Recommendation

7 months 6 days

(220 davys)

Future Recommendation

Reason(s)

Dwe in Future

Delete




* Expected Outputs

* Date of Birth: FEI4.I'EI1.I'2EI1‘I | ] Age @ Execution Date: 6 months 20 days (203 davys)

* Execution Date: F1EI.I'21.I'2EI1‘I | ] Set Execution Date @ Age: | | # Set

1

* Gender: Female (F)

Proof of Immunity fDocumented Disease (# of Results: 0)

Antigen Immunity Date Age @ Imm Date Immunity Reason Delete

Mo records found,

Administered Immunizations (# of Results: 3) m

1D ¥accine Code Administration Dat Age @ Admin Date Components Component Status Delete
{5769055B-CA59-

9C49-CO08- ;'fpeacfi:tif'ﬁ%%i”t 04/29/2011 ?fsdja”rss} 1 valid Irnmunization 7]
ADODI09CEBAS0} R ¥

{66451 C9F-A10E-

CCES-FldA- ;'fpfd’i:tﬂﬁ%‘?”t 07/23/2011 (31;”303?55}22 days 1 valid Immunization 1]
79FAEE4A0BET} R ¥

égilaz_%‘gilé_'ﬁ'aaa' Hep B, adolescent D9/12/2011 S months 11 days 1 Invalid &
20EFCFaACoad} or pediatric (08) (164 days) Irmrnunization

Recommendations (# of Results: 1)

Recommended ¥Yaccine Date Due Age @ Rec Date Recommendation Reason(s) Delete

7 months 6 days
(220 davys)

Future Recommendation Dwe in Future

HepB (100} 11/07/2011

=]}




* Calculated Values

* Date of Birth: 04/01/2011

* Execution Date: 10/21/2011

* Gender: Female (F)

Antigen

Mo records found,

1

Immunity Date

Administered Immunizations (# of Results: 3)

Proof of Immunity fDocumented Disease (# of Results: 0)

Age @ Execution Date: 6 months 20 days (203 davys)

Set Execution Date @ Age: |

Age @ Imm Date

Immunity Reason

£ Set

Delete

1D ¥accine Code Administration gkt Age @ Admin Date omponents Component Status Delete
{5769055B-CA59-

9C49-CO08- ;'fpeacfi:tif'ﬁ%%i”t 04/29/2011 ?fsdja”rss} valid Irnmunization 7]
ADODI09CEBAS0} R ¥

{66451 C9F-A10E-

CCES-FldA- ;'fpfd’i:tﬂﬁ%‘?”t 07/23/2011 (31;”303?55}22 days valid Immunization 1]
79FAEE4A0BET} R ¥

égilaz_%‘gilé_'ﬁ'aaa' Hep B, adolescent D9/12/2011 S months 11 days Invalid &
20EFCFaACoad} or pediatric (08) (164 days) Irmrnunization

HepB (100}

Recommendations (# of Results: 1)

Recommended ¥Yaccine Date Due

11/07/z2011

Age @ Rec Date

7 months 6 days
(220 davys)

Recommendation

Future Recommendation

Reason(s)

Dwe in Future




Test Case Data (again)

Age @ Execution Date: 6 months 20 days (203 davys)

Set Execution Date @ Age: # Set

* pate of Birth: 040172011

* Execution Date: 1002152011

1

* Gender: Female (F)

Proof of Immunity fDocumented Disease (# of Results: 0)

Antigen Immunity Date Immunity Reason

Age @ Imm Date
Mo records found,
| | | |

Administered Impyminizatinne (# ~f Rocnlts 20

1D ¥accine Code Administration Dghtll Age @ Admin Date ] Components Component Status Delete
{5769055B-CA59-

9C49-C908- Hep E'd’. atdf:"‘f:%'zai”t 04/29/2011 (22‘.38':';“ ) valid Irnmunization 7]
ADODI09CEBAS0} o pediatne avs

{66451 C9F-A10E-

CCES-FldA- Hep Ed’. E'tdf:"‘ﬁ%i”t 07/23/2011 (31';”3”?"'5 }22 days valid Immunization 1]
79FAEE4A0BET} o pediatne avs

{5F123451-ABBE- .

0C1B-BEAE- Hep B, adolescent 091272011 5 months 11 days Invalid &

or pediatric (08) (164 days) Irmrnunization

Z0EFCF3ACIE4 ]

Recommendations (# of Results: 1)

Recommended ¥Yaccine Date Due Recommendation

Age @ Rec Date Reason(s)

7 months 6 days
(220 davys)

HepB (100} 11/07/2011 Future Recommendation Dwe in Future

=]}
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Adding/Editing
a Dose Administered

Administered Immunization Details

Yaccine Code: rHe;:u B, adolescent or pediatric (08

Offset Based?

Set Admin Date @ Age:

Administration Date: 09722011

& Set

Age @ Admi"isi';;:;! 5 rmonths 11 days (164 days)

—

Same-Day Order: [

Component Entries

Component

Component

yaon Hep B, adolescent or pediatric (08) InvalidfAccepted Reason (# of Results: 1) M
accine:

Group Focus: Hephb (100 - Options

Below Minimum Interyal

Evaluation
Result:

Invalid Immunization | =

[7]
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i Heirarchical Grouping of Tests

* Hep B {13 groups; 150 tests)

¢ ChildAdult Absolute Minimum Age (9 tests)

* ChildAdult Absolute Minimum Interval (14 tests)

Absolute

Absolute

Absolute

Absolute

Absolute

Absolute

Minimum

Minimum

Minimum

Minimum

Minimum

Minimum

interval (108 days) between Dose 1 and Dose 3. {136CD435-A332

interval {24 days) between Dose 1 and Dose 2. {FOCCDaD5-C30DF

interval {52 days) between Dose 2 and Dose 3. {DOEEAO72-1546-¢

interval minus one day (107 days) between Dose 1 and Dose 3.

interval minus one day (23 days) between Dose 1 and Dose 2. {|

interval minus one day (51 days) between Dose 2 and Dose 3. {:
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i Top Level = “Suite” of Tests

* Hep B {13 groups; 150 tests)

¢ ChildAdult Absolute Minimum Age (9 tests)

* ChildAdult Absolute Minimum Interval (14 tests)

Absolute

Absolute

Absolute

Absolute

Absolute

Absolute

Minimum

Minimum

Minimum

Minimum

Minimum

Minimum

interval (108 days) between Dose 1 and Dose 3. {136CD435-A332

interval {24 days) between Dose 1 and Dose 2. {FOCCDaD5-C30DF

interval {52 days) between Dose 2 and Dose 3. {DOEEAO72-1546-¢

interval minus one day (107 days) between Dose 1 and Dose 3.

interval minus one day (23 days) between Dose 1 and Dose 2. {|

interval minus one day (51 days) between Dose 2 and Dose 3. {:
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i Middle Level = “Group” of Tests

* Hep B {13 groups; 150 tests)

¢ ChildAdult Absolute Minimum Age (9 tests)

* ChildAdult Absolute Minimum Interval (14 tests)

Absolute Minimum interval (108 days) between Dose 1 and Dose 3. {136CD435-A332

Absolute Minimum interval {24 days) between Dose 1 and Dose 2. {FOCCDaD5-C30DF

Absolute Minimum interval (52 days) between Dose 2 and Dose 3. {DOEEGO72-1546-¢

Absolute Minimum interval minus one day (107 days) between Dose 1 and Dose 3.

Absolute Minimum interval minus one day (23 days) between Dose 1 and Dose 2. {|

Absolute Minimum interval minus one day (51 days) between Dose 2 and Dose 3. {:
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* Bottom Level = Individual Tests

* Hep B {13 groups; 150 tests)
¢ ChildAdult Absolute Minimum Age (9 tests)
* ChildAdult Absolute Minimum Interval (14 tests)
Absolute Minimum interval (108 days) between Dose 1 and Dose 3. {136CD4583-0333
Absolute Minimum interval (24 days) between Dose 1 and Dose 2. {FOCZCDaD5-C30

Absolute Minimum interval (52 days) between Dose 2 and Dose 3. {DOEEGO72-1546-

Absolute Minimum interval minus one day (107 days) between Dose 1 and Dose 3.

Absolute Minimum interval minus one day (23 days) between Dose 1 and Dose 2. |

Absolute Minimum interval minus one day (51 days) between Dose 2 and Dose 3. {
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* Results of Automated Test Run

Total Tests Passed: 123 of 124
Total Tests Failed: 1 of 124
Total Tests Skipped: 0
Total Duration (ms) : 14,156.43
Avg Duration (ms) : 114,18

Suite Test Results for: HepB Tests

Expand rows to see detailed information

ID = Name ok Duration (ms) Ewval. Passed? Rec. Passed? Passed? &

Minimum _interval minus one day (23 davs) between

o 72 Dose 1 and Dose 2. 37 — — —

0 73 I;hnlmum interval (24 davs) between Dosze 1 and Dose 115.39 ” v "
Minimum _interval plus one day (25 days) between

o 4 Diose 1 and Dose 2. 93.18 v

Differences
Recommendation Date Due date values do not match: ICE=10/01/2011; EXPECTED=10/10,/2011
0 75 Minimum _interval minus one day (51 days) between 96.92 i P “

Diose 2 and Diose 3.

16



What Comes Next for CAT?



Preventing Aging of Test Cases

i Two Approaches to

= CAT Currently Supports
= Fixed Assessment/Execution Date
= Fixed Date of Birth
= Fixed Dates of Administration

= Adding Support for 2"d Approach
= Assessment/Execution Date = Today (Always!)
= Fixed Age
= Fixed Age at Administration, and/or
= Fixed Interval at Administration

18



Patient has Fixed Age
In this Test Case

Test ID: {F2783192-2404-A9A82-2FEG-D4AT394535BF

* Test Suite: * HPY Demo Test Suite - Do Mot Edit -
* Test Group: Rules for Patients == 27 Years Cld -
Ignore?
* nlacaa.  SRs0lUte Minimurm interval minus one day (51 days) between Dose 2 and Dose 3.

Offset Based? Age Offset: =8y

= [f g patient is == 27 yrz and:
Rule To Test: 0 Does not hawve one or mare doses at = 27 yrs, then:
* Recammendation is nat recammendead, reason is TOO_OLD. -
*If a dose is administered at == 27 yrs, evaluation is ACCEPTED, reason is ABOVE_REC_AGE

MNotes:

Group Focus (# of Results;

* Group Focus:  yo cine Group Options

Human Papillomavirus (]
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Execution Date = Today (3/26/16)
Date of Birth 1s Calculated

Test Results

Test Details

Date of Birth: 03/26/1955
Execution Date: 03/26/2014

[ Test Summary

Age @ Execution Date: 28 vears (10227 days)

Proof of Immunity fDocumented Disease (# of Results: O

Antigen Immunity Date Age @ Imm Date Immunity Reason Delete

Mo records found.,

Administered Immunizations {# of Results: 1)

D ¥Yaccine Code Administration Dat Age @ Admin Date Components Component Status Delete

{CCZeaT4AD-BE1D-
EBFZ-3E7D-
BZFS55146C127

27 yvears 1 days Accepted
(9867 davs) Imrunization

HPY, quadrivalent

(GARDASIL) (A2) 03/27/2015

Recommendations (# of Results: 1)

Recommended ¥Yaccine Date Due Age @ Rec Date Recommendation Reason(s) Delete

Hurnan Papillarmavirus A Mot Recommended Taao Old

{540)

20



Dose Is Given at Fixed Age
In this Test Case

Administered Immunization Details

Immunization Id: {CCZ6A740-B510-ERBFC-3E7D-B2FEE5146C12)

Yaccine Code: HPY, quadrivalent (GARDASIL) (62 =

Offset Based? |:| Offset Type: -:::-,.:.,.;.3 Interval

Offset ¥Yalue: 27y 1d

Administration Date: 03/27/2015 Age @ Administered Date: 27 vears 1 davs (9862 days)

Same-Day Order: [

Component Entries

Component
Component o, o s drivalent (62) Invalid/Accepted Reason (# of Results: 1) M
¥accine:
: : Opti
Group Focus: Hurnan Papillomavirus (8400 - ptions

above Recormmended age for Series
Evaluation

]
Result: accepted Immunization = 10 v e | << (1 0f 1) a
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i Contact Us for More Information

Mike Suralik
856-751-1094
suralik@hln.com

URL: www.hln.com/ice
Email: ice@hln.com
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