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Learning Objectives

|dentify software tooling used in Meaningful Use testing

Explain the development of the Meaningful Use test procedures

Explain the Meaningful Use test process

Demonstrate test tool functionality

Develop understanding of Meaningful Use testing
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Session Topics (Part 1, John Garguilo)

A little about Department of Commerce’s NIST
The Importance of Standards

— And the need of standards, profiles, and constraints
What does NIST do? Why does NIST do it?
Conformance and Interoperability Testing

NIST Meaningful Use Stage 2 Tooling Inventory
NIST Meaningful Use Stage 3 Tooling Plans
Certification Results
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Session Topics (Part 2, Rob Snelick)

Meaningful Use Process (and where NIST Fits in)
NIST HL7 V2 Testing Infrastructure and Framework Overview

Testing and Profiling Concepts

Testing Process

HL7 V2 Test Tool Overview

Case Study — MU-2 Lab Results Interface Tool
— Sending System (Creation)

— Receiving System (Incorporation)
Future Direction
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NIST and the Importance of Standards

Measurements, testlnrg and standards are the basis for developing
and deploylng techno 0og
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Loy -ON’?M = Article 1, Section 8: The Congress
~——— shall have the powerto . .. fix the

standard of weights and measures

Natlonal Bureau of Standards established
by Congress in 1901

s
-
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Eight different “authoritative” values for the gallon

Electrical industry needed standards
American instruments sent abroad for calibration

Consumer products and construction materials
uneven in quality and unreliable

Estimated that 80% of global merchandise trade is
influenced by testing and other measurement-related
requirements of regulations and standards.

uuuuuuuuuuuuuuuuuuuuuuuuuuu



Information Technology Laboratory Mission

e To promote U.S. innovation and
industrial competitiveness by advancing:

— Measurement science;
— Standards; and
— Technology.

through the research and development
in:

— Information technology;
— Mathematics:; and

— Statistics. o
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Setting the stage. . . A few premises

* Premise that standards are essential to achieving
conformance and interoperability

 Premise that rigorous testing is critical to achieving
conformance and enabling interoperability.

» Enabling people to manage their own health independently as well
as to supporting the clinician decision to manage the patient (in both
acute and personal settings) in a safe, timely, and effective manner.
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Standards are Necessary! Why?

» Value of Standards
— Common and repeatable use
— Consensus established by recognized body
« Common, definition, meaning, and attributes
* Provide use, rules, guidelines for activities of their results

« Aimed at the achievement of the optimum degree of order in a given
context
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Standards Perspective

 Why is NIST involved?
— Trusted industry neutral entity
— Help write better (and better) standards
— lterative feedback to standards bodies and domain groups
— Healthcare Information Technology ‘Test Infrastructure’
* Need at once (for testing)

* Re-usable component with common interfaces for
consistent usage

— Interoperability ‘Test Bed’
» To execute testing over a variety of domains / test events
* Enable ‘users’ to quickly devise test tooling to meet needs

— Get away from one development effort needed for
each test event

. — Enable users with domain knowledge to drive testing
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Standards Perspective, continued

« Great, but aren’t standards intentionally open ended?
— Often vague?

 How do we enable semantic interoperability?
— (i.e., convey consistency meaning)

 How do standards help with/address conformance and
interoperability?

e ... Standards alone are not the answer
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What’s Needed to Test. . .

* So, how might one narrow this ‘open-endedness’ to achieve an
appropriate level of constraints?

» Constraining Standards

— Need to constrain the scope to be realistic, ‘usable’,
‘implementable’, ‘testable’, and therefore “Conformant” - The
assessment of an implementation to determine if its behavior is
consistent with the requirements for behavior defined in a
standard or other reference document.

* One way is via Profiling — Constraints placed on Standards

— Integration Profiles (realistic use cases of business/clinical
process being addressed)

— Implementation Profiles (requirements that implementers build
to...)

— Conformance Profiles (ideally no optionality, able to be rigorously
tested)
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Conformance and Interoperability

 Conformance: Conformance is defined as the fulfillment of a
product, process, or service of specified requirements [1,2]. The
concept of conformance is essential to any standard for providing an
objective measure of how closely implementations satisfy the
requirements defined in the standard.

« Semantic Interoperability: Beyond the ability of two or more
computer systems to exchange information (syntactic
Interoperability), semantic interoperability is the ability to
automatically communicate information and have that information
correctly interpreted by the receiving system.

[1] ISO Reference - ISO/IEC 17000 Conformity assessment - Vocabulary and general principles, first
edition 2004-11-02.

[2] Glossary of Conformance Terminology, Interoperability and Conformance Technical Committee,
OASIS. http://www.0asis-open.org/committees/ioc/glossary.htm
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Conformance and Interoperability, continued

o Conformance CAN NOT be definitively determined* - but gives a
level of confidence based on quality and quantity of test(s) performed

— (*unless specification is very basic)

« Conformance @ Interoperability

— Ais Conformant, B is Conformant

* The above does not say anything about interoperability
between A and B
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ICT Standards Life Cycle
NIST Special Publication 500-291
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NIST Tooling for Stage Il and Stage 111

ODC ODC
@P ’Ih DC (D C
7z = Itz A/
o : , lhnipozs
A\psH L AlRA o CERTERS, ¥a A Bidsasa AT OSSN T
Electronic Laborat [ izati Syndromi
e u R E=  camarnege =2
HL7v2 Electronic Laboratory HL7v2 Immunization HL7 CDA Cancer Registry HL7v2 Syndromic Surveillance
Reporting (ELR) Validation Tool Information System (lIS) Reporting Validation Tool Reporting Validation Tool
———————————————— Reporting Tool

|
1 S&lI Framework N
I HL7v2 Laboratory Results |-

Transport Test Tool

R Results I ‘%, (TTT) (includes C-CDA,
: Interface (LRI) Validation Tool I ©  Direct, and SOAP)
| HL7v2 Laboratory Orders | ' ‘
I Interface (LOI) Validation Tooll 2 o
I g \ Orders I ! P Continuity of Care
I ‘ '. /| I 13 (CCD) C-CDA Document
| hon] eDOS | ‘
| A ‘ - \! l HL7v2 Electronic Delivery : Electronic New Doctor’s Office
| Laboratories of Services (eD0S) | Health R Prescription Or Patient
! Validation Tool | ealth Record (SCRIPT 10.6)

Electronic Prescribing
(eRx)Validation Tool

[ ] . -
H,lmss_l 4 Validation Tool ePrescribing
Monons comrie s voimnen Medical Devices Pharmacy




Certification Results

» Tally of EHR technology vendors with one or more products ONC
certified for Edition 2014 as of the end of February 2014
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90 using the NIST Syndromic Surveillance Validation Tool
32 using the NIST ELR Validation Tool

91 using the NIST Immunization Messaging Validation Tool
97 using the NIST LRI-EHR Validation Tool

24 using the NIST LRI-LIS Validation Tool

80 using the NIST ePrescribing Validation Tool

11 using the NIST Cancer Registry Validation Tool

85 using the NIST Transport Validation Tool
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Testing Concepts and NIST Tools: HL7 V2
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Session Topics (Part 2, Rob Snelick)

Meaningful Use Certification Process (and Where NIST Fits in)

Testing and Profiling Concepts
NIST HL7 V2 Testing Infrastructure and Framework Overview

Testing Process

HL7 V2 Test Tool Overview

Case Study — MU-2 Lab Results Interface Tool
— Sending System (Creation)

— Receiving System (Incorporation)
Future Direction
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Overview: Meaningful Use Certification Process

CMS EHR -
Meaningful Use . |ONC EHR Certification
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NIST — National Institute of Standards and Technology =~ ATL — Accredited Testing Laboratory

ACB — Authorized Certification Body ONC - Office of the National Coordinator for Health Information Technology
CEHRT - Certified Electronic Health Record Technology

CMS — Centers for Medicare and Medicaid Services

SME — Subject Matter Expert
CHPL - Certified Health IT Product List

[ ]
EHR — Electronic Health Record
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Overview: Meaningful Use Certification Process

CMS EHR -
Meaningful Use . |ONC EHR Certification
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ATL — Accredited Testing Laboratory
ONC - Office of the National Coordinator for Health Information Technology

CEHRT - Certified Electronic Health Record Technology

NIST — National Institute of Standards and Technology
CMS - Centers for Medicare and Medicaid Services

ACB — Authorized Certification Body

SME — Subject Matter Expert
CHPL - Certified Health IT Product List
EHR — Electronic Health Record
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Overview: Meaningful Use Certification Process
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Overview: Meaningful Use Certification Process

CMS EHR -
Meaningful Use . |ONC EHR Certification e
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ATL — Accredited Testing Laboratory
ONC - Office of the National Coordinator for Health Information Technology

NIST — National Institute of Standards and Technology

ACB — Authorized Certification Body

SME — Subject Matter Expert CEHRT - Certified Electronic Health Record Technology
CMS — Centers for Medicare and Medicaid Services

14 CHPL - Certified Health IT Product List
EHR — Electronic Health Record
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Overview: Meaningful Use Certification Process
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Overview: Meaningful Use Certification Process
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Overview: Meaningful Use Certification Process
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Overview: Meaningful Use Certification Process
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Overview: Meaningful Use Certification Process
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Overview: Meaningful Use Certification Process
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Certification Testing

* What Certification Testing Is
— Focus is on assessing the system’s capability (phase 1)

— Critical step towards achieving interoperability for exchanging
healthcare information, but it is not the end-all

— Purchasing a certified EHR system provides a degree of
certainty that the buyer has obtained a product that meets a level
of capabilities established by the ONC

— Although the ONC HIT Certification Program by design does not
extend to installation bases, it provides the foundation and a
shorter pathway to achieving site-specific interoperability

* What Certification Testing is not
— Itis not directed at site-specific installations

— End users of certified EHR products will need to configure their
products according to their local requirements and test (phase 2)
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Standards, Profiles, and Testing

Requirements

Profile Hierarchy

Testing

National Level
Requirements

Standard

=)

Add Local

Constrainable
Profile

Requirements

Local (E.g. state)
Requirements

Certification
Testing

=)

Implementation
Profile

Certified
Product

Site Specific
Testing




Phase 1: Capabilities Testing

\
- Results
Q Certification (;riteria
= @ q (Pass/Fail)
Vendor Product _ h_.i/ ®
) Testing TooI/
[ Test Cases } Y i
Tester

Phase 2: Site Specific Testing

Site A

Purchases CEHRT ‘ABC’

Site B

Purchases CEHRT

Working Interface

Site A Specific:
* Revised Test Cases
* Local Requirements
* Local Regulations

» Configuration
* Local Testing
* Results

Vendor CEHERT Harmonize local Vendor CEHERT
Product requirements Product

Site B Specific:
* Revised Test Cases
* Local Requirements
» Local Regulations

» Configuration
* Local Testing
* Results
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Test Tool Operation Modes

» Testing the Sender (Message Creation)
— Context-free Testing

* Provides a simple and convenient method for testing message
structure and most vocabulary

* The context-free olgerational mode validates any message
created by the EH

* Itis disassociated from a test script, test case, or specific
content (test data)

— Context-based Testing
» Test Cases provided
» Context (specific Test Scenario, etc.) is known to validation tool
» Expands the scope of testing
» Testing the Receiver (Incorporation)
— Incorporation of message and associated functional requirements
— Employs inspection testing (Juror Document)
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Context-free Testing

Validation
Report

N

[
| User
[
=
System Under HL7 V2
Test Message ) Testing Tool

* No Test Cases provided

Context (Test Scenario, etc.) is unknown to validation tool

 May be used to test any message created by an EHR

Technical
Requirements

Implementation
Guide

* Provides a simple and convenient method for testing message structure and

most vocabulary

« Typically is not used for certifying EHR technologies for the ONC certification

criteria, but may be used for certification testing in specific instances

(the Tester must perform visual inspection to validate content of message)

[ ]
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Context-based Testing

* The context-based operational mode validates messages associated
with a given test script that includes data for a specific test scenario

— The EHR creates a message that corresponds to the test data
provided in the test script

— Testing will include the technical requirements and content-
specific requirements specified in the test case

Context (specific Test Scenario, etc.) is known to validation tool

Provides a method for testing/assessing a message for all
conformance requirements of an Implementation Guide

Is_tjsed for certifying EHR technologies for the ONC certification
criteria

Significantly expands the scope of testing
— Usage: Required, but may be empty (RE), Conditionals (C)
— Cardinality: Ranges
— Length: Ranges
— Vocabulary
* Helps Interpretation and Use of the Standards
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Context-based Testing (Sending Application)

/ Test Case \
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Test
Story

Sets the clinical

\

backdrop
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Test
Data
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Tester

Data
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Typical data

available in the

K real world /
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capabilities and enables content testing.
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Test Story

| Dcscriition
Following treatment, the patient’s vital signs gradually return to normal. At 2 PM, the patient’s laboratory and radiology tests results are provided to the

attending physician. The tests indicate that the infant has influenza and pneumonia. The patient’s mother is provided with treatment information and
prescriptions for her infant son. The working diagnosis (ICD-9 CM 487.1) is resolved/inactivated, and at 5 PM the patient is discharged home with a final
primary diagnosis of pneumonia, and secondary diagnosis of influenza. Big City Children's Urgent Care routinely sends electronic syndromic surveillance daty
to the Big City Health Department (BCHD) in accordance with a city regulation. At 6:00 PM on February 20, 2010, the facility’s electronic health record
module for syndromic surveillance data assembles and transmits a Discharge ADT message about this patient encounter to BCHD.

Comments

This Test Case provides an example of clinical encounter that could take place in either an urgent care or emergency clinical setting. It is therefore applicable
to EHR technology used in some ambulatory settings. Dates and times are provided in this test case to illustrate the sequence of clinical and messaging events.
Since the exact dates and times are not reproducible when modeling the test case with EHR technology, only date and time format will be validated within

tester submitted test data. ICD 9 CM diagnosis codes are acceptable with or without decimals.

TestObjectives

Output an ADT A03 discharge message in HL7 2.5.1 containing the syndromic surveillance data for the patient encounter.

Notes to Testers

This Test Case does not prescribe the method used by the EHR to change a Working diagnosis to a Final diagnosis. The Test Case only validates a specific
ADT message type. Although the other units of measure for patient age are acceptable in general (and the Context-free validation accepts any of the valid units
of measure for age). the SS_1_1_UC_Visit Test Case specifies that "a" for years be used in this message for the Context-based validation. Certain health

departments mandate that the patient age be sent in years only, and the EHR must be able to support sending "0 years".

nnnnnnn GMPERENCE & EXHIBITION



Test Data

Patient Information

Name Coded Pseudo-Name to ensure anonymity
Gender Male
Race Native Hawaiian or Other Pacific Islander
Ethnic Group Not Hispanic or Latino
Zip Code 02130
County/Parish Code 25025
| Visit Information
Admit Date and Time 02/20/2010 8:30 AM
Discharge Disposition Discharged to home or self care (routine discharge)
Diagnosis Type Final
1 —— gzzuuzg;f;c]cal pneumonia [Streptococcus pneumoniae
Diagnosis Type Final
Diagnosis Influenza

Observation Identifier

Observation Results Information

Chief complaint:Find:Pt:Patient:Nom:Reported

Observation Value

Fever. cough

Units

Observation Results Status

Final results; Can only be changed with a corrected result.
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Message Content
ERN——

PID.1 Set ID - PID 1 IG Fixed Data \
PID3 Patient Identifier List
PID3.1 ID Number 3333 Changeable Data J
PID3.5 Tdentifier Type Code R Changeable Data 1
PID Patient Name ‘
PID.5[1].7 Name Type Code
PID.5[2) |Patient Name
PID.5[2).7 Name Type Code S Test Case Fixed Data \
PID S Admimstrative Sex M Test Case Fixed Data \
DG : Diagnosis Se )
T S S S T S
DG1.1 SetID - DG1 1 1G Fixed Data
DG13 h?m Code - DG1
DG1.3.1 Idennfier 481 Test Case Fixed Data
DG132 Text Poeumoceccal popewmon:a [STeprococcus Changeable Data
DPOEUMONIae Poeumona)
DG133 Name of Coding System T10CDX 1G Fixed Data
DGL.6 Diagnosis Type F Test Case Fixed Data

IG Fixed Data |
DG13 |
DG1.3.1 487 Test Case Fixed Data |
DG132 Text Influenza Changeable Data |
DG133 Name of Coding System I9CDX 1G Fixed Data \
DGL6 | Diagnosis Type F Test Case Fixed Data J
OBX : ObservationResult
_&—
Set ID 1 1G Fixed Data
OBX2 Value Type CWE Test Case Fixed Data
OBX_3 Observation Identifier
OBX 3.1 Identifier 55003 Test Case Fixed Data
OBX 33 Name of Coding System PHINQUESTION Test Case Fixed Dana
OBX5-CWE Observation Value
OBX 5-CWE 1 Identifier 261QUU200X Test Case Fixed Data
OBX 5-CWE2 Text Urgent Care Changeable Data
° ] OBX 5-CWE 3 Name of Coding System INUCC Test Case Fixad Data

ANMUAL COMPERENCE & EXHIBITION



Tool Development and Framework

Standards Testing
Requirements Codify Requirements
Use Case Message Test Tool
y Spec'lflc Templates [ Communication |
L7 Ve S€ (English) (XML) ~ '
Standard|| Cases 4 \
l l Conformance J| Conformance |l @
A Profile 1 __Profile 1 e
4 |/ o > . Validation
: onformance Conformance ||| Engine
Implementation =¥l pyofile 2 ™ profile 2d N 4
Guide p p ( V[ val
(HL7 V2) ~ Conformance Conformance || l|| XML Sigse
N A | L__Profile 3 | Profile 3 Profile
. e A
: \ \/Saltle ,,I VSalue ; Test [ Test }
L ets ets Artifacts C
Use y, a_ses
Cases / l l
(_’1'
Test |__| Test User Interface
L Case Data o
/?\ /T 8 Test Case 2\":551?;
[ Scenarios es e es e 8 Selector Artifacts
Case Data L y— Viewer
) e ) 8 Browser
Test Test Validation
— Results
Case Data :




@
Annual Conference

& Exhibition

FEBRUARY 23-27, 2014
ORLANDO, FLORIDA

NWARD

Test Tool Overview

NIST

National Institute of
Standards and Technology
U.S. Department of Commerce

DISCLAIMER: The views and opinions expressed in this presentation are those of the author and do not necessarily represent official policy or position of HIMSS. WWW. hi MssCcCo nferer‘lce.org



Meaning Validation Suite Overview

Purpose: The tool validates:

 Lab result messages created by hospital laboratory information systems (LIS) technology
according to specific requirements captured in a conformance profile

 Lab result messages received/incorporated by electronic health record systems (EHR)
technology according to specific requirements captured in a conformance profile

Tool Key Capabilities

LIS Context-free Testing | (No Test Cases - Test any LRI message created by LRI senders (e.g. an LIS)
» Context (e.g. type and results of lab test) is unknown to validation tool
* Provides a simple and convenient method for testing message structure and most vocabulary

LIS Context-based (Generated Data sheets from Test Cases)

Testing » Context (e.g. type and results of lab test) is known to validation tool
» All conformance requirements of LRI implementation guide can be assessed
» Used for certifying 2014 Edition Meaningful Use EHR technology

EHR Context-based (Generated Data Sheets and Juror Documents from Test Cases)
Testing » Validates EHR systems that receive messages in accordance with the ONC S&I Framework Lab
Results Interface (LRI) implementation guide (1G)
» Creates Juror document for inspection testing
» Used for certifying 2014 Edition Meaningful Use EHR technology

Profile Viewer Provides a browsable version of the conformance profile which encapsulates the requirements. Can
be used to assist in the interpretation of errors.

Vocabulary Browser Provides a browsable view of the vocabulary requirements. Can be used to assist in the
interpretation of value set errors.

Documentation Provides access to documents which will assist in using the tool (including test plans, data sheet and
juror document supplements.

AMNUAL COMFERENCE & EXHIBITION



Test Tool Home Page

Web Application allows for easy access and no installation.

Lab Results Interface (Lr)

LIS/EHR HL7 V2 Validation Tool - Meaningful Use 2014 Edition Certification Testing
Home  Context-free Validation LIS Context-based Validation  EHR Context-based Validation  Profile Viewer  Vocabulary  Documentation  Settings  About

Welcome to the Lab Results Interface (LRI) Validation Suite

The NIST Lab Results Interface (LRI) Validation Suite is intended for certifying 2014 Edition Meaningful Use EHR technology. The validation suite provides functionality to test LRI senders (e.g., an LIS) and LRI
receivers (e.g., an EHR).The LRI test tool covers the §170.314(b)6) Transmission of Electronic Laboratory Tests and Values/Resulls to Ambulatory Providers (Inpatient setting only) and the §170.374(b)(5)(A)
Incorporate Laboratory Tests and Values/Resuilts Test Procedure. Use the LIS Context-based Validation Tab for the "transmit” test procedure and the EHR Context-based Validation Tab for the "incorporate™ test
procedure.

A Google Group (HL7v2 Lab Testing) has been established for discussion/questions regarding the test tool and testing issues. No membership is required. A google account is required for posting

* Site: hitps://groups google com/d/forum/hi7v2-lab-testing
* Email: hi7v2-lab-testing@googlegroups.com

The following browsers are supported: Internet Explorer versions & and 9, Firefox, and Chrome. Recommended browisers are Internet Explorer 9, Firefox and Chrome

NEr [+] INFORMATION
Disclaimer ' TECHNOLOGY

National Institute of LABORATORY

Standards and Technology Privacy/Policy
\Website Administrator

HIMSS14
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1) Import

Open LRI Validation tool using link:
http://hl7v2-lab-testing.nist.gov.

Click on Context-free

test message (Context-Free)

Context-free Validation page

This page validates any LIS message. It is disassociated
from a test script, test case, or specific content. Testing will
include the technical requirements and content-specific
requirements specified in the selected profile.

Validation tab.

Validation Report
e NG_RN -
Select
conformance MG_RN
profile to use to NG RU
validate the B
message. \NG—ACK
GU RN
For this tutorial,
select GU_RN. GU_RU
GU ACK

Click on Browse button to

Nuntex‘c-ﬁee Validation LIS Context-based Validation EHR Context-based Validation Profile Viewer  \ocabulary Documentation Settings About

Message Content

@ Browse i Clear

load message into
Message Content window.

Message Uploader

Message Uploader Dialog

Dialog window displays.

_—

Click on Select
Message button.

O
/CI- Select Message

Close

Qpen test message file

to upload it.




2) Validate test message and review
message validation errors

Walidation Report

GU_RN =

ssage Tree

Uploaded test
message displays.

P MSHR[1,1]
¥ PDR[1,1]
b PID[1].1[1]:Set ID - PID R [1,1]
¥ PID[1].3[1]:Patient ldentifier List R [1,%]
¥ PID[1].5[1]:Patient Name R [1,7]
¥ PID[1].7[1]:Date/Time of Birth RE [0,1]
¥ PID{1].8[1]:Administrative Sex R [1,1]
B
b PID[1].10[1}:Race RE [0,
P ORCR[1,1]

[1.1]

Home Context-free Validation LIE Context-based Validation

m

EHR Context-based Validation ~ Profile Viewer  Vocabulary — Documentation  Seftings  About

Message Content = Browse @ Clear

MEHI““\&I“E.lé.840.1.113883.3.72.5.20“ISDI“2.16.840.1.113883.3.72.5.21“ISDI|“2.16.840.l..:
PID|1| | BATID1Z234~"52.1€.840.1.113883.3.72.5.30.25I50 MR | | Jones~William 2| |15610&815|B1 |2

RC|RE | CRD723222-4"2.16.6840.1.113883.3.72.5.24"~I580|R-7853274-4"~"2.16.6840.1.113883.3.72.5 -
OBRI|1|CRD7T23222-4~~2.16.5840.1.11358583.3.72.5.24I50|R-7853274-4~2.16.5840.1.1135883.3.72.5 1
OBX|1|CHWE| §25-4-Bacteria identified in Stcocl by Culture~LN-~-~~-~ Steel Culture|l|10342300
OBY |2 |ERT|&25-4"Bacteria identified in Stool by Culture~LN-~~~"=" Stool CulturelZISSSSé?Oﬂ-_
OBX|2|ICHE| 1234~ Bacteria identified in Stool by Culture~LN-~~-=" Stool Culture|3 257256590
EPM|1||1119333001~5tool specimen~SCI~~~~"" Scocll 11T 1ITI11120110530123551-0500

ORC|RE| |R-783274-4~~2.16.840.1.113883.3.72.5.25" 30| G0RDE74211~~2.16.840.1.113883.3.72.5
OBR|Z||R-783274-4~"2Z.16.840.1.113883.3.72.5.25"150|50545-3"Bacterial susceptibility pane

OBX|1150|28-1"2mpicillin [Susceptibility] by Minimum inhibitory concentration (MIC)-LN--

1| 1 |

el If message fails validation,

errors will display.

FUBAR[1,1]
P OBXR[1,1]
P SPM R[]

e F ORCR[1,1]
Click on location link to highlight the

data element causing the error within
the Message Tree and Content.

| »

Message Validation Result

*@lnvand = —

Note: Location link may not be
available if the message element
location does not map to a message
element in the message tree.

T

F OBX R[1.1]
—

Errors (7) Affirmatives (7)

Description ZLine Column Location
The value 'B' specified in tITe mesgage does 3 2z o M1 2N
not match any of the values in the tabls "0001"

__The Lalie-RRPerEtTied in the message does a 7 OBXIZ12M E
not match any of the values in the tabls ‘0125
The value 1234 specified in the message
does not match any of the values in the table T 11 OBX[31.3[1
WS_LOINC
The value "OF specified in the message is not
in the length range [1 .. 1] specified in the 18 136 OBX[81.1101

LLols =
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2) Validate test message and review
message validation errors, continued

Message Validation Result alnvalid (PF I L

Review error information /
provided in the Message Errorg (T) Affirmatives (7)

Validation Result section.

e Description “Line Column Location
Total number of / The value 'B° specified in the message does ac PIDI1.E
| errors displays. not match any of the values in the table "0001 ) '

OBX[A.21
Description explains why error
occurred. Format or table of data
element may be provided. " OEX[E.2[1
a ue "OF =pecified in the mes:
Line number and in the length range [1 . ecified in the 18 136 OBXIS1. 1101
column of errors are
provided. L
The valu gpecified in the message iz not
e i length range [1 .. 1] specified in the 18 135 OBX[91.11[1
Location link displays profile.
the location of the -~
Th lue "OF ified in th d
data element. g value specified in : g mezsage does 12 138 OBXISL 11
not match any of the values in the table "0085°
Click on page numbers to view 1 ® 2 = .

additional pages of errors.

m

L J
ANNUAL CONFERENCE & EXHIBITION



3) Look up valid data element values and tables

Viewer tab. ame - Vanaanan e Ehermbeas=l gebialidati - alidation Profile Viewer Yocabulary Documentation Settings About

e ® Group @ Segment @ Field @ Component @ SubCompaonent

Click on the tab for NG_RN  NG_RU NG GU_RN  GU_RU  GU_ACK  DATA_TYPE
the appropriate

conformance profile.

® R,REC (only)  RREC,0X (Al
For this tutorial, click
on the GU_RN tab.

FURL MS5H PID ORC OBR NTE Ta1 0BX SPM

e ocation Usage Cardinali Data T Length Table Predicate Conformance Statement
Data elements may be - v b =

filtered by Usage. LRI24 : PID1 (Set ID - PID) SHALL be

@ PID1:5&tID-PD R [1.11 LRI_SI [1.4] valued with the constant value "1".

Select R, RE, C (Only) to
view only required,
required but may be empty |/* @ PID.3 . Patient Identifier

Y ) 1.9 LR_CX_GU  [1,131§]

and conditional elements. [List

Select R, RE, C, O, X (All) ¥ @ PID.S : Patient Name ] 1.9 LR_XPN [1,1285]

to view all data elements, | + o pD.7; Date/Time of Birth RE [0,1] LR TS 2 [1.24]

including optional and not

supported elements. PID.2 : Administrative Sex L R 1,11 LR_IS 0001

LRI1 : If data iz available for only one
Coded Element then the triplet of CE.A
(identifier), CE.2 (Text), and CE.3 {(Name of

Locate data element b @ PID.10 : Race R [0, LRI_CE WS_HLT0005 Coding System) SHALL be valued in

using element name
from the location link.

e Usage will indicate

accordance with the rules given for CE.1,

Profile Viewer page

This page allows tester to view data element

whether data element is e — o / information including usage, cardinality, data
redquired- The value 5 M'”':leulm a’:ﬁ maximum e type, length, table, condition predicate and
indicates it is required. valid lengths of data
element are listed. I Maket:b?gtli) of the conformance statements.

Hi
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3) Look up valid data element values and

tables, continued

| Click on Vocabulary

tab.
Home Context-free Validation LIS Context-based Validation EHR Confext-0as a0 vandation

List of Tables

HLTY LOINC ucum SHOMED

STable 1d £Table Hame
HLYO001 Administrative Sex
/ HLY0002 Marital Status.
/ LRI HL70003 Event type
HL70004 Patient Class
Locate and select
| table ID. HL70O0S Race
HLY0008 Religion
HL70008 Acknowledgment cod

HL¥0023

| Valid values are listed.

Order status

Check digit scheme

Action Code

type

ion Interpretation

This page provides the ability to browse
the vocabulary requirements. Search
capabilities are provided and include ng D

searching on value, table name, table ID |

ion Result Status

Ext

»

Value Set Information

723

Table Mame:

Table Id

Administrative Sex
HL70001
e HLY w2.5.1

Raafile “inmgg. Vocabulary

@ Use the search box to

Dacumentation Settings

Search

search for value code,
value set, table name,
table ID or description.

ZDescription

Ambiguous
Female
Male

ot applicable

Unknown

About

Click on Context-free Validation tab to
return to message.

and description.

AMNUAL COMFERENCE & EXHIBITION
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LIS Test Process and Scope

—— == - 1
In the context of 1/ A\
MU, the LISisa | |
module in the | Inpatient
EHR system. I LIS
: System Under TestI
I\ ORU Elements /|
o e = A — —
_ ORU
Direct Message
Data Entry Elements

HL7 LRI IG 2012 / \
Ambulatory
EHR
\_ /
Message Captured NIST
>

Validation Tool

<

The LIS is the system being tested. The LIS system is required to create messages that
conforms to the referenced standards.

Test data can be entered into LIS directly via the LIS’s user interface or be imported via an
incoming message. The LIS is expected to process the test data to create a message. This
message is captured and uploaded into the testing tool for validation.

Test data are available through the Test Tool via the Test Cases. Each Test Case includes a Test
Story that provides the context, a Test Data Specification that lists the test data, and a
Message Content Data Sheet that shows a conformant message.

AMNUAL COMFERENCE & EXHIBITION



LIS Context-based Testing Overview

-

Process:

1. A technician enters
lab results data into
LIS based off the data
sheet provided

2. The message is
sent, pasted, or loaded
in the test tool

3. A validation is
performed

Test Case

Tester

Test Data

\

Manual
entry of
Test Data

A 4

Laboratory
Informatio
System

J
J
>

« A lab test is ordered for a patient

* The specimen is collected, received, and
processed in the lab

e The lab result is produced and stored in the

—-— . Laboratory Information System (L1S) database

e The lab result message is created

e« The lab result is transmitted to an ambulatory
Electronic Health Record (EHR)

e The lab result is viewed in the ambulatory EHR

EHR transmits a hemoglobin blood test
== = order to the LIS for John Doe, along with
pertinent demographic order request
data

Lab Results Data Sheet

DOB: 05/23/1959
Gender: M
Result: 13.7g/dl
Range: 13.2—-16.2
Status: Final
and more...

* Load, Cut/Paste, or Send

~

HL7 V2 Lab Validation
Results LRT Testing Report
Message )/ Tool

=




Test Case Summary (Create)

» A Test Case contains of
— Narrative Test Story
* Provides the context for the test case (real-world scenario)
— Test Data Specification
* Provides the data associated with the Test Story
» Consists of typically available information in the clinical setting
— Test Story and Test Data Specification together

* Provide sufficient information to be entered into the EHR for
generating the test message using Vendor-identified EHR
function(s)

— Message Content Data Sheet
» Shows a conformant message instance for each Test Case

» QOrganizes the message content in a table format that provides the
HL7 V2 message elements and the data associated with the
message elements for each Test Case

* Provides the “answer” to the Test Case (“question”) articulated by
the Test Story and the Test Data Specification.

nnnnnnnnnnnnnnnnnnnnnnnnnnn



LRI Test Cases

Lab Results Interface Test Stories and Associated Test Cases

Test Stories NG Test Cases
Maximally Populated SED Rate message - Final Results LRI_1.0-NG
l%/l:;(lljrlrzslly Populated SED Rate message - Corrected LRI 1.1-NG
S%ected SED Rate Message (No OBX segment; OBR.25 LRI 1.2-NG
Typically Populated CBC message - Final Results LRI_2.0-NG
Typically Populated Lipid Panel message - Final Results LRI_3.0-NG
Culture-Escherichia coli, Salmonella, Shigella - Parent —
Preliminary HRl aORNE
Culture-Escherichia coli, Salmonella, Shigella - OLF'f'—A"l'I'j'F(;'ZUZ_
Parent/Child Susceptibility — Final NG-RN

LRI_5.0-NG-RU
Reflex - Hepatitis OR LRI_5.1-
NG-RN

GU Test Cases

LRI_1.0-GU
LRI_1.1-GU

85l
LRI_2.0-GU

LRI_3.0-GU

LRI_4.0-GU

LRI_4.1-GU-RU
OR LRI-
4.2-GU-RN

LRI_5.0-GU-RU
OR LRI-
5.1-GU-RN



Test Package

2014 Edition Meaningful Use Test Data: Laboratory Results Interfaces for US Realn

2014 Edition Meaningful Use Test Data

Laboratory Results Interface

Version 1.2

12th December, 2012

Provide complete documentation
of the Test Case.

2014 Edition Meaningful Use Test Data: Laboratory Results Tnterfaces for 1S Realm

National Institute of Standards and Technology (NIST)

ANNUAL COMFERENCE & EXHIBITION
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Typically Populated CBC message - Final Results
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Test Story

2014 Edition Meaningful Use Test Data: Laboratory Results Interfaces for US Realm

Test Story

Description

Mr. William A Jones 1s a 51 year old white male who presented with a history of fever. fatigue. and shortness of breath on exertion. Dr. Nicholas Radon
ordered a complete blood count (CBC) test to be performed. A blood specimen for the CBC test was collected from the patient and sent to the clinical lab at
Century Hospital, 2070 Test Park, Los Angeles, CA_ 90067, for processing. The laboratory director at this hospital is Dr. Phil J. Knowsalot, ITI. The blood
specimen was analyzed. and the final result of the CBC test showed that all components were normal or within the normal range except for the following:
(1)Hemoglobin: 12 5g/ml.. was low, with the normal reference range of 13-18 (2)Leukocytes: 105600 cells/ul., was above upper panic limits , with the normal
reference range of 4300 to 10800 (3)Poikilocytosis: 2+ (4)Polychromasia: 2+ (5)Anisocytosis: 2+ (6)Hypochromua: 2+ (7)Macrocytes: Many (8)Microcytes:
Many (9)Erythrocyte morphology: Many spherocytes present. (10)Leukocyte morphology: Reactive morphology in lympheid cells. (11)Platelet morphology:
Platelets show defective granulation. The final result report for this panel lab test was generated by the LIS and transmitted to the patient's record 1n the
ambulatory EHR used in Dr. Radon's office practice. A copy of the test result report was sent to Dr. Naddy Deluca.

Comments

‘NO Comments.

Pre Condition

‘NO PreConditions.

Post Condition

‘NO PostConditions

Test Objectives

‘Demm.stlate the capability to message a CBC panel result with many OBX segments using different data types for the result.

National Institute of Standards and Technology (NIST) Page 3
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1) Select Test Case and review Test Story

0 Open LRI Validation tool u

e Test Story may be

downloaded as a
PDF file.

e Test Case Package

may be downloaded

sing link:
I http://h17v2-lab-testing.nist.gov.
E Click on LIS Context-based
I Validation tab.
Test Case ‘Validation Report
Test Cases

e —
Click on arrows to expand ~ [-RL1_Sed Rate

the Test Scenarios and Test

Cases. Click on a Test Case

| RI_Z_CBC

N

R 3_Lipid_Panel

* LRI_4_Cufture_and_Suscep

b LRI 4.0_Culture_and_Suscep

b LRI _41_Culure_and_Suscep
LRI_4.Z2_Culture_and_Suscep
LRI 4.2-GU-RN_Parent_Child

k  LRI_5_Reflex_Hepatitis

4

Lontext-free Validation iLIS Context-based Validation EHR Context-based Validati

Title: LRI_4.2-GU-RN_Parent_Child

Test Story Test Datf Specification

Profile Viewer Vacabulary

£ Download Package(.pdf)

Message Content

as a PDF file.

Documentation

> Select

Description

Mr. William A. Jones is a 51 year old white male who presented with a8 complaint of bloody diarhes times 2 days. Dr.

Nicheolas Redon ordered a stool culture test to be perfformed. A stool specimen for the microbiclogy test was collected from the
patient and sent to the clinical lab st Century Hospital, 2070 Test Park, Los Angeles,
|laboratory director at this hospital is Dr. Stan 5. Slide. The stool specimen was analyzed spproximately 48 hours later for

| results, including susceptibility. The final result report was generated by the LIS and transmitted to the patient's record in

the ambulatory EHR used in Dr. Radon's office practice. A copy of the test result report was sent to Dr. Pafford Hamlin.

. 20087, for processing. The

| Test Story displays.

b LR_1_Sed_Rate

» LRI Z _CBC

¥ LRL 3 Lipid_Panel

b LR 4_Culture_and_Suscep

¥ LRI 5 Reflex_Hepatitis

NC Comments.

Comments

m

PreCaondition

The preliminary Stool Culture microbiclogy test case has been previously performed.

ANMUAL COMFERENCE & EXHIBITION




Test Data Specification

2014 Edition Meaningful Use Test Data: Laboratory Results Interfaces for US Realm

Test Data Specification

Patient Information

Provides data typically
available in the clinical
setting.

Patient Name Willsamm A Jones
Date Time of Birth [06/15/1961 |
Adnunastrative Sex Male
Race Whate - o g8 . Tos T .
T 2014 Edition Meaningful Use Test Data: Laboratory Results Interfaces for US Realm
ace
fer O : Observation General Infarmation
(ORDESES 55
Ordering Provider R-551133
(GORDE 74233
Name Nichalas Radon Parent Universal Service Id
[1dentifier mumber |57422 |1d..mr.e,
Text
Al Idennifier
. o LAl Text
Observation Details Origmal Tent
Observation Details
Unaversal Sevvice Identifier [CBC W Auto Differential panel in Blood
(Observation Date Time (Mon Jan 03 14:34-28 GMT-08:00 2011
Observation end Date Tune
Speounen Action Code
Relevant Climeal Informanen
Al Relevant Clinseal
National Institute of Standards and Technology (NIST) |F
Ian.T:mN 17.00:28 GMT-08.00 2011
[Maddy Deluca
l10093
ard [Castwon Copy
Loscal
Observation Notes
Notes and comments |
National Institute of Standards and Technology (NIST) Page 6
L]

ANMUAL COMFERENCE & EXHIBITION




2) Review the Test Data Specification

Home Context-free Validation LIS Context-pased Validation
o Test Case Validaticn Repert
Click on Test Data Test Cases 4
I Specification tab.
v GU

EHR Context-based Validation

Title: LRI_4.2-GU-RH_Parent_Child

Full tab is selected by

b LRI 1_Sed Rate
# LRI Z CBC
¥ LRI_3_Lipid_Panel

* LRI_4_Culture_and_Suscep

Test Story Test Specification

Download as PDF

sl FULL

Patient Information

section, click on a tab.

| default. To view a specific

e kLRI S Reflex_Hepatitis
-
I Relevant real-world NG

clinical data is displayed. 3

3

Test Data Specification page

This page specifies the data that are entered
(automatically/manually) into the EHR and
included in the message that is created and

bl WOTE_and_Suscep
b LRI 4.1_Culture_and_Suscep
* LRI 42_Culture_and_Suscep

LRI 4.2-GU-RN_Parent_Child

LRI 1_Sed_Rate

LRI_2_CBC

Specimen Information

atient Name

Patient Information

William A Jones

Date/Time of Birth 06/15/1981
Administrative Sex Male

Race White

Alt Race

Order Observation

Name

Ordering Provider

Nicholas Radon

submitted from the EHR to the LRI validation tool.

The tester shall identify an existing patient record
in the EHR or shall create a patient record in the

EHR using the data in the Data Sheet associated
with the Test Case.

Jiaifiacoumba:

AMNUAL COMFERENCE & EXHIBITION
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Profile Viewer Vocabulary Documentation Settings About
oTest Data Specification
may be downloaded as
a PDF file. £ Download Package(.pdf) » Select
Message Content
a Test Case Package
may be downloaded
as a PDF file.
Ordering Information Ob) ults

| »

m




Message Content

2014 Edition Meaningful Use Test Data: Laboratory Results Interfaces for US Realm P rovi d e S th e e X p e Cte d

Message Content Data Sheet results for message
Test Case Information
Test Case ID
2014 Edition Meaningful Use Test Data: Laboratory Results Interfaces for US Realm
MSH : Message Header Segment MSH.9.2 Event Type RO1 IG Fixed Data
S ——————. MSH93 Message Structure ORU_ROL IG Fixed Data
_ Locaon | DamElemeat | Data | Categoriz] T Message Contral ID ST LRI TCGU 0 Systemm Geneaied
MSH.1 Field Separatar 1G Fixed Data — e
MSH.2 Encoding Characters A& IG Fixed Data MSH11.1 Processing ID T Ch ble Data
MSH.3 Sending Application MSH.12 'VersionID
MSH3 L Namespace ID MSH.12.1 Version ID 251 IG Fixed Data
MSH32 Universal ID 2.16.840.1.113883.3.72.5.20 Configurable Data TG Aecent Adl Tome |z G Ficd Data
MSH3 3 Universal ID Type SO IG Fixed Data MSH.I6 Application Aclmawledgrment Type |NE IG Fixed Data
LETEL e g MSH21[1) Message Profile Identifier
MSH.4.1 Namespace ID MSH21[1].1 Entity Identifier LRI Common_Component IG Fined Data
MSH4.2 Universal ID 2.16.840.1.113883.3.72.5.21 Configurable Data MSHL2I[1].2 —"
MSHL43 Universal ID Type 50 G Fixed Data MSH21[1]3 Universal ID 216.8401.113883.9.16 IG Fixed Data
WREE Receiving Facility MSH1[114 Universal ID Type 150 1G Fixed Data
MSH 6.1 Namespace ID MSH21[2] Message Profile Identifier
MSHG6.2 Universal ID 2.16.840.1.113883.3.72.5.23 Configurable Data MSELI[I1 Fority Mentifier LRI GU Component T FodDon
MSH63 Universal ID Type 150 1G Fixed Data MSH 1012 EP——" ——
LAl e MSH21[2].3 Universal ID 2.16.840.1.113883.9.12 IG Fincd Data
MSH7.1 Time 20110531140551-0500 System Generated MSH21[214 Universal ID Type 150 IG Fized Data
e Message Type _ MSH21[3] Message Profile Identifier
MSH.9.1 Message Code ORU IG Fixed Data MSH21[3].1 Entity Identifier LRI RU Component IG Fixed Data
MSH.21[3].2 Namespace ID
MSH21[313 Universal ID 2.16.840.1.113883.9.14 IG Fixed Data
National Institute of Standards and Technology (NIST) MSH.21[3]4 Universal ID Type 150 IG Fixed Data
National Institute of Standards and Technology (NIST) Page 11
]

HIMSS 14
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2a) Review the Message Content

Click on Message
Content tab.

Profile Viewer

Home Context-free Validation LIS Context-based Validation EHR Context-based Validation
Test Case Validation Report
Test Cases 1 Title: LRI_4.2-GU-RN_Parent_Child
T GU

Location specifies the
location of a data
element within the

message.

Name of data
element is provided.

b LRI1_Sed_Rate
» LRI 2_CBC

¥ LRI 3 Lipid_Panel

Exact value of the data element

the selected Test Case is provided.

for »

Test Story Test Data Specification Message Content

Download as PDF

Wocabulary

PID NTE ORC 0OBR Ta1 0BX SFI

Documentation Seftings About

+ Download Package(.pd

@ Test Case Package

may be downloaded

» Select

Categorization indicates if the
data is fixed or can be changed.

3) Create test mes%

AMNUAL COMFERENCE & EXHIBITION

age

¥ LRL4_Culture_and_Suscep FULL as a PDF file.
¥ LRI 4.0_Culture_and_Suscep
Test Case Information
b LR 41_Culture_and_Suscep
~ LR 4.2_Culture_and_Suscep Message Content
LRI_4.2-GU-RM_Parent_Child Test Case ID may be downl,oaded -GU-RM
e as a PDF file.
LRLS |
¥ NG
» LRL1_Sed_Rate MSH : Message Header Segment
CBC
» LRI _Lipid_Pane MS5H.1 Field Separator | |G Fixed Data
M5H.2 Encoding Characte - |G Fixed Dy
¥ LRl 4_Culure_and_Suscep 2 racters fxed Data
= e
LRl 5 Reflex_Hepatitiz
MSH.2.1 Mamespace ID
MSH.2.2 Universal ID ‘E 16.840 .Wanfigursbls Dats
MSH.2.2 Univers: 150 IG Fixed Data
Sending Facility
MSH.4.1 Mamespace D
T Message Content page
MSH.4.32 Universal ID Type g p g
MEH.6 Receiwving Facility

This page provides details of the message
segment, as well as an example of a valid
instance of each data element.

E

| message with the test data provided for the

Using the EHR technology, create the LRI test

selected Test Case (step 2).




4) Load Test Case and import test message

Home Context-free Validation LIS Context-based Validation EHR Context-based Validation Profile Viewer  Vocabulary Documentation Settings About
oCIick on Select button to e
load the Test Case.
Test Cases 4 | Title: LRI_4.2-GU-RN_Parent_Child —0 i
e - el E L £ Download Package(.pdf) » Select  [E]
- GU

Test Story Test Data Specification Message Content
b LR 1_Sed_Rate

» LRLZ_CBC Download as PDF
¥ LRI 3 Lipid_Panel
¥ LRIl 4_Culture_and_Suscep

FULL MSH PID NTE CQRC OBR Ta 0Bx SPM
b LRI_4.0_Culure_and_Suscep

I LesiCaze lnformatinn n
e Validation page
I displays. I — Wonteﬂt—ﬂee Validation LIS Context-based Validation EHR Context-based Validation Profile Viewer  Vocabulary  Documentation Seftings  About
Test Caze Validation Report
TestCase: LRI 4.2-GU-RN Parent Child
Message Tree 4
icazage Lontcut » Load Example » Receive Browse T Clear
Clickon Browse | _1 e
button.
Message Uploader !
ge Up ® Message Uploader Dialog X

Dialog window displays.

& Select Message

Click on Select Message /

button.

Close

Open test message file
created in step 3 to upload it.

AMNUAL COMFERENCE & EXHIBITION



5) Validate message and review report

Test Case Walidation Report

TestCase: LRI 4.2-GU-RN Parent Child

Home Context-free Validation LIS Context-based Validation

Message Tree

b MSHR[1]
¥ PDR[1,1]

¥ ORCR[11]
¥ OBRR[11]
¥ OBXR[11]

» _OBXR[11]

Uploaded test
message displays.

1]

R1.1]
¥ ORCR[11]
» OBRR[11]

e ¥ OBXR[11]

If message fails validation, errors

EHR Context-based Validation Profile Viewer Yocabulary Documentation Settings About

eSS S ean et » Load Example » Receive = Browse @ Clear
MSH|~~%s|~2.16.840.1_113883.3.72 .5 20~I80| 2.16.840.1 113883 .3.72.5.21~I50||~2.16.840.1.
PID|1||PATID1Z34~~~&2.1&6.840.1.1138853.3.72.5.30.2&I50MR| | Jones~William 2| |19610&815|B]| (|2
ORC|RE|CRDTZ3222-4-~2 16.840.1.11385853.3.72.5.24~I50|R-T83274-4~~2_16.540.1.1138583.53.72.5
OBR|1|CRDT23222-4-~2_16_540.1 113883 _3_72_5_24-~I50|R-T83274-4-~2_16_840.1 113883 _3_T72Z.5.

OBY|1|CWE | 6825-4-Bacteria identified in Stocl by Culture~ILN~=~==~~ Stocl Culture|l|1034Z2300
OBY |2 |ERT | 625-4-Bacteria identified in Stocl by Culture~LN~=-~==~ Stool Culture |2 33858700
OBX|3|CWE|1234~Bacteria identified in Stool by Culturse~LH~--~~-- Stool Culture|3|857258530
SPMI1111115333001~5tonl specimen~SCI~~-~-~" Stooll [ IITITIIT11120110530123551-0500

ORC|RE| |R-783274-4""2_18.840.1.113883.3.72.5.25"~I50|G0RDET74211~~2 . 16.240.1.113383_.3.72.5
OBR|Z| |2-783274-4~"2.1€.840.1.1138853.3.72.5.25"I50|50545-3"Bacterial susceptikility pane

OBX1115N|28-1"Ampicillin [Susceptibility] by Minimum inhibitory concentration (MIC)~LN~~

1| 1] |

Message Validation Result

ﬂalnvalid EE {HTn ]

will display in Message Validation
Result section of page.

¥ OBRA[A]

e Click on location link to highlight the
data element causing the error within
the Message Tree and Content.

Errors (7) Affirmatives (464)

Note: Location link may not be
available if the message element
location does not map to a message
element in the message tree.

Y OBXR[A]

kRO ]

Description “Line Column Location
Th lue "B’ ified in th d

& value 'B' specified in .e message does 5 a5 PDILEM]
not match any of the values in the table "0001°
The value "ERT specified in trle meszage does s 7 QBT 211
not match any of the values in the table "0125°
The value "1234' specified in the message
does not match any of the values in the table T 11 OBX[31.3[1

WS_LOINC

The value "OF specified in the message is not

»

m

»

m
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6) Save and Print Report

oClick Report Details icon

to display Message
Validation Report.

Message Validation Report may
be downloaded as a PDF, XML,
Word doc or HTML file.

I Report may be printed.

Message Validation

AMNUAL COMFERENCE & EXHIBITION

- S
Message Validation Result @ Invalid @ = =) - i
Errors (7) Affirmatives (464)
Description ZLine Column Location
Home Context-free Validation LIS Context-based Validation EHR Context-based Validation Profile Viewer Vocabulary
Test Casze “alidation Report
1N =
o = A
age Validation Report 07 2012, 17:31:56.552-05:00
P \
Testing Tool Mame MIST HL7V2 Message Validation \\
LRL hitp:ifhttp:inl7v2-lab-testing.nist. gowmu-lab e i K K .
) Click on Validation link
Version 1.0 |
to return to message.
TestCase Title LRI_4 2-GU-RMN_Parent_Child
Mr. William A Jones is a 51 year old white male who presented with a complaint of
bloody diarrhea times 3 days. Dr. Micholas Radon ordered a stool culture test to be
performed. A stool specimen for the microbiology test was collected from the patient
and sentto the clinical lab at Century Hospital, 2070 Test Park, Los Angeles, CA, 80067,
Description for processing. The laboratory director at this hospital is Dr. Stan S. Slide. The stool
specimen was analyzed approximately 48 hours later for Final results, including
susceptibility. The final result report was generated by the LIS and transmitted to the
patient's record in the ambulatory EHR used in Dr. Radon's office practice. A copy of the
testresult report was sentto Dr. Pafford Hamlin.
Profile MName Laboratory Results Interface
QOrganization HL7 Orders&Cbservations WG and Health and Human Services
Type CORU'ROMQRU_ROM
Profile Version 1-draft 0.9
H i}‘ar inn i
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Lab Incorporation Test Process and Scope

A m_—_—_—_————— b
a "\ HL7 LRI IG 2012 :/ N\
_ | I
e ool Ambulatory |
NIST . EHR :
Validation Tool |System Under TestI
\_ ORU Elements / Message |k P4
A Exported/Imported L — — — J = — — — 1
Configuration of ' N!ST
Changeable Data ORU . Validation Tool
as needed Message Juror Document
Elements \/_

 The ambulatory EHR is the system being tested. The EHR system is required to receive and
Incorporate messages that conform to the referenced standards .

» The ambulatory EHR is expected to process the test data received in a message. This message is
exported from the NIST Test Tool and imported into the EHR for validation by the Tester/Inspector
using the Test Case-specific Juror Document.

» Test data are available through the Test Tool via the Test Cases. Each Test Case includes a Test Story
that provides the context, a Test Data Specification that lists the data that are typically available in the
clinical setting , a Message Content Data Sheet that shows a conformant message (in a table format),
a Test Message, and a Juror Document.
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LRI Lab Incorporation Test Process

oo | e

[

[

[

| 4 |

l l

l

/ \ Lab AE I
essa

[ Test Case S l

* Juror [

Document

[ Test Data e \ 4 I

\ j Communication !

Framework l

I l

ACK I

-~ v l

LRI Test Message
(ORU_RO01)

J

Laboratory Results
Interface (LRI)
Test Harness

3 -

Validation Engine /

Validation
Report




Test Case Summary (Incorporation)

» A Test Case contains of
— Narrative Test Story
» Provides the context for the test case (real-world scenario)
— Test Data Specification
* Provides the data associated with the Test Story
» Consists of typically available information in the clinical setting
— Test Story and Test Data Specification together

» Provide sufficient information for generating the test message to be
imported (e.qg., sent) to the EHR technology being tested

— Juror Document

» Provides a Test Case-specific checklist the Tester uses to assess and
record that the test message is correctly incorporated into the EHR

 Utilizes a process where an inspector ascertains if the lab results
sent in the test message are incorporated appropriately in the EHR
technology

» Guides the inspector through the assessment process — a visual
iInspection where verification may include viewing the EHR display or
an extended (e.g., data base view) inspection

ANMUAL COMFERENCE & EXHIBITION



Determining Incorporation Requirements

Standards/IG Defined Conformance Assigned Conformance
Strength Options Strength
Location Usage Incorporate Display
PID.3.1 ID# BRI e e b » Store Exact
Incorporate Display
PID.5.7 Name RE |---1 -~ ---» Store Permitted
Type  Store » Exact
Code » Associate w/ * Equivalent
OBR.16.1 Ordering | Rg | | Existing Stored || - Permitted | | associate w/ | Permitted
Provider version Existing Stored
ID# » Associated & versi 9
_____ Derivable e erspn :
OBX.3.1 Obs ID R « Made Available Asspmated & Permitted
B Derivable
OBX.3.2 Text RE - oo ommmm s oo » Store Equivalent
OBX.5  Obs RE |- Each in-scope data elementis | | siore Exact
Value assigned a conformance strength
selected from the options defined
OBX.17  Obs (@) P . Indifferent Indifferent
Method for Incorporate or Display
Profile
ID
PID.3.5 ID Made Permitted
Type Available

Code




Assessing Incorporation Requirements

Test Case Juror Document

..............

Message

= — —
SuT %‘“
\_ Under Test J =

Tester
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1) Select Test Case and load LRI test message

Open LRI Validation tool using link:
http://hl7v2-lab-testing.nist.qgov
and click on EHR Context-based
Validation tab.

Home Context-free Validation LIS Context-based Validation EHR Context-based Validation Profile Viewer Vocabulary Diocumentation Settings About
Test Case “alidation Report Configuraticn

/ st Cases 1 NIST TestCase : LRI_4.2-GU-RN_Parent_Child load ka d I
Test case view of £ Download Package(.pdf) > Select

page displays.

| »

5T

est Story Test Data Specification Message Content Juror Document Config

¢ Download as PDF
» LRI_1_Sed_Rate

b LRI_Z_CBC Drescription
Click on arrows to b LRL3_Lipid_Panel
expand the Test T
Scenarios and Test LR 4_Cutture_and_Suscep Mr. William A. Jones is 3 81 year old white male who presented, a complaint of bloody diarhea times 3 days. Dr.
Cases. Clickon a b LRI_4.0_Culture_and_Suscep
Test Case.
LRI_4.1_Culure_and_Suscep
- | 4.2_Cufture_and_Susc
LRI_4 2-GU-RN_Pare
b LRI_5_Reflex_Hepatitis
Rl
i Comments
I Test Case Title and
Test Story display. 1 1
y display EHR Validation page
USER
This page tests EHR systems for conformance. Validation represents the
automated validation engine that assesses the acknowledgement (ACK) sent
: by the EHR to the LIS Test Harness. A second and more important validation
g'lfj‘;gqhzeicstt%gsoe" is inspection testing. This process utilizes an inspector to ascertain if the lab
: results sent in the test message is incorporated in the EHR system. The
Juror Document guides the inspector through the assessment process.
L ]
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la) Select Test Case and load LRI test message

Validation view of page displays
with Sending tab defaulted.

e Contextfree Validation LIS Context-based Validation ~ EHR Context-based Validation  Profile Viewer  Vocabulary  Documentation  Seftings  About

Test Case Walidaticn Report Configuration

TestCase: LRI 4.2 GU-RN Parent Child

Loaded example message
displays in Message
Content section.

Sending Receiving
Message Tree 4
S e = » Send @ Browse % Reset i Clear
BTy ~
MSH|~~\&|~2_1&.840_1_113883.3_72_5_20~I50|~2.16.840_1_113883.3_72_5_21-T5 ©
b PIDR[11
[1.1] D|1||BATIDLZ34~~"~82.16.640.1.113863.3.72.5.30.2:I30°MR| | Jones~William &
» ORCRI11] ORC|RE|ORD723222-4~~2.16.840.1.113883.53.72.5.24~I50|R-783274-4""2.16.840. | _
» OBRR[11] OBR|1|0RD723222-4~~2_16.840.1_1138583.3.72_.5.24~I80|R-783274-4-2_16.840_1|
P OBXR[,1] OBY|1|CWE|&25-4~Bacteriz identified im Steool by Culture~LN-~ “Stool Cul
b OBXR1] OBXY |2 |CHE|€25-4"Bacteria identified in Stoocl by Culture~LN~~ ~Stocl Cul
' OBY| 3 |CHE | €25-4-Bacteria identified in Stocl by Culture~IN--~---- Stool Cul
3
OBXR[11] SPM|1|||115335001-Steel specimen-5CT-~~~-- Steel| 111111111 2011053012355
PSRRI ORC|RZ||2-723274-4~~2.16.840.1.113583.3.72.5.25 150 | G0RDET4211-~2.16.540.
» ORCRI[11] OBR|Z||R-783274-4"~2.16.840.1.113883.3.72.5.25"I50|50545-3 Bactezrial susc
¥ OBRR[1A] OBY|1|8W|28-1"2mpicillin [Susceptibility] by Minimum inhikitory concentra
¥ OBXR[1,1] J [T — t
» OBXR[1,1] — =
Message Validation Result Valid (o3 (o = ]
b OBXR[I] v ] e [ e S ooc R air
* ORCR[11] Errors (0) Affirmatives (465)
» OBRR[11]
Mo error found.
» OBXRI[1,1]
» OBXR[1,1]

N Do ooa o
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2) Configure Test Cases with Recelver
Information

Home Context-free Validation LIS Context-based Validation EHR Context-based Validation Profile Viewer Vocabulary Documentation Setftings About
Test Caze Validation Repo Configuration
e Click on - W Save ¥ Reset B Download Upload
Configuration link.
Message Header Information (MSH) Observation Request Information (OBR) Lab Order LOINC Code Configuration (OBR.4 - Order)
e . Receiving
In separate browser window, open MSH.5.1 MSH.5.2 MSH.5.3

the Simulator Tool using link: Application

http://hl7v2-simulator.nist.gov/ and Receiving Facility| M5H.5.1 MSH.E.ZQ MSH.6.3

click on Receiving tab.
e Enter Application Name and

Facility Name for your EHR system.

+ Generate TestCaseg

LRI\HL7 V2 Actor Simulator Tool For this tutorial, copy/paste info

from the Simulator Tool.

Sending Receiving

= NIST Receiver .
Information Sl mU|at0r TOOI
Please send to the receiver with the information below: The Slmulator TOOI represents the
MEH.51 MSH{Z MSH.5.3 ] .
[ : [ : : : EHR system being tested. It is
Application Name: 2.16.840.1.113883.3%72.5.20 150 used to demonstrate the EHR
[MSH.6.1] [MSH.6.2] [MSH.G.3] testing work flow. When testing,
Facility Name: 2.]6.840.].]\{899 2.72.5.21 150 rep|ace any simulator steps in this
IP Address: flow with the EHR system being
) Click on Generate tested.
Port Number. 1 Test Cases button.
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2) Configure Test Cases with Recelver
Info, continued

TestCase Selection

Please select TestCases to apply the configuration to

Test Case Selection
window displays. + Generate TestCases Cancel

¥ LRI_1_Sed_Rate

» LRI_2_CBC

Click on arrows to expand the
Test Scenarios and Test Cases.

3
Check box next to message(s) \

you'd like to configure.

LRI 3 Lipid_Panel

LRl 4 Culture_and_Suscep

b LRI 4.0 Culture_and_Suszcep

ﬂ Click on Generate

Test Cases button.

b LRI 4.1 _Culture_and_Suszcep

* LRI_4.2 Culture_and_Suscep

+ |LRI_4.2.GU-RN_Parent_Child

P LRI_& Reflex_Hepatitis

3
NG Generate the TestCases b

e i Generate TestCazes 7

In the
confirmation

window, click on \.
OK button.

W OK Cancel
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3) Load LRI Test Message

Home Context-free Validation LIS Context-based Validation EHR Context-based Validation Profile Viewer Yocabulary Documentation Settings About

e Test Caze Validation Report Configuration

Test Case Test Cases 1 USER TestCase : LRI_4.2-GU-RN_Parent_Child -
» Select

view of page £ Download Package(.pdf)
will display.

K Test Story Test Data Specification Message Content Juror Document Configupltion
P GU
+ Download as PDF
P NG

Description

Ir. William A, Jones is 8 51 year old white male who presented with a8 complai

of bloody disrhes times 3 days. Dr.

e USER
Configured Test v Gl

Case(s) display in

Micholas Redon ordered s stool culture test to be performed. A stool specimgf for the microbiology test was collected from

the patient and sent to the clinical lab at Century Hospitsl, 2070 Test P

C ~ LRI 4_Culture_and_Suscep . Los Angeles, CA, 20087, for processing. The
User Defined Test - - - |sboratory director st this hospital is Or. Stan 5. Slide. The stool spegfien was analyzed approximately 48 hours |ater for
Cases section. ¥ LRI 42_Cultture_and_Suscep Final results, including susceptibility. The final result report was grated by the LIS and transmitted to the patients
LRI 42-GU-RN Parent Child record in the ambulatory EHR used in Dr. Radon's office practjpf®. A copy of the test result report was sent to Dr. Pafford

Hamlin.

Comments

m

Click on arrows to expand the
Test Scenarios and Test Cases.

MO Comments.

For this tutorial, select
LRI_4.2-GU-RN_Parent_Child.

PreCondition

Click on
Select button.
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4) Send LRI Test Message to your EHR system

Message displays
with configured
receiver info in

message content.

Click on Send BXR[1.1]
button.

0BXR[1,1]

b ORCRI1]

F OBRR[1,1]

b OBXR[1,1]

ANNUAL COMFERENCE

Home Context-free Validation LIS Context-based Validation EHR Context-pased Validation Profile Viewer Vocabulary Documentation Settings About
Test Case Validation Report Coenfiguration
TestCase: LRI 4.2-GU-RN Parent Child
Sending Receiving
Message Tree 4
et Send @ Browse x Reset i Clear
b MSHRI[1,1] Py
MSH|~~%&|~2.15.840.1._ 72.5.20-150|~%.16.840.1.113883.3.72.5.21~15
F PIDR[11
A ID|1| |PATID1ZS J1€.840.1.113883.3.72.5 .30 25I50°M2| | Jones~William 2
> _ORCELL ORC|RE | 0% ~~2.16.840.1.113383_.3.72.5.24"I50|R-783274-4""2_16_840_|_
b OBRR[11] AD722222-4--2.16.840.1.113882.3.72.5.24~I50|R-783274-4~~2.16.840.1|
¥ OBXR[1,1] S| LICHE |e25-4~Bacteria identified in Stocl by Culture LN-~~""" Stool Cul
b OBXRIIA] OBY |2 |CWE|&25-4~Bacteria identified in Steel by Culture~LN-~~~-~-~ Stool Cul
' OBY|3|CHE| €25-4Bacteria identified in Stecl by Culture~LN-~~~~~ Stool Cul
3
OBXR1.1] SPM|1| 11119333001 Stool specimen~SCT -~~~ Stocll 1111111111 12011053012355
POSPMR[11] ORC|RE| |R-T7E53274-4"2.16.840.1.1135883.3.72.5.25- 150 | GORDET4E11~~2.16.840.
F ORCR[11] OBR|Z||R-783274-4-"2.16.840.1.1138683.3.72.5.25"I50|50545-3"Bacterial susc
¥ OBRR[1,1] OBX|1|8H|28-1"Ampicillin [Susceptibility] by Minimum inhikitory concentra

ATV mar s m = . - - T,

Message Validation Result @Valid = —

Errors (0) Affirmatives (465)

No error found.
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4) Send LRI Test Message to your EHR
system, continued

EHR Transaction Dialog

EHR Transaction Dialog . .
window displays. EHR Configuration

[MSH5.1] [M5H.5.2] [M5H.5.3]

Application Name;

2T16.840.7.1713883.3.72.5.20

[MSH.8.1] [MSH.6.2] [M3H.6.3]

Facility Maghe: 2T6840.1. 113883372521

Number:

Enter Application Name,
Facility Name, IP Address and

LRI HL7 V2 Actor Simulator Tool
Port Number for EHR system

being tested. Sending Receiving
For this tutorial, the simulator
is taking the place of your — NIST T

EHR system. Copy/paste info

) Information
from the Simulator Tool.

nd to the receiver with the information below:

[MSH.5.1) [MSH.5.2]

[MSH.5.3]
Application Name: 2.16.840.1.113883.3.72.5.20 1SO
[MEH.5.1] [M5H.5.2] [MSH.6.3]
e Make sure your EHR system is Facility Name: 2.16.840.1.113883.3.72.5.21 1SO
ready to receive an LIS message. IP Address:
For this tutorial, click Start button Port Number:

on the Simulator Tool.

- s
HImSS 14 a
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4a) Send LRI

Test Message to your EHR system

Facility Mame:
IP Address:

Port Number:

Console

Application Name:

EHR Transaction Dialog

EHR Configuration

[MSH.5.1]

[MSH.5.2] [MSH.5.3]

NIST SIMUAPP.23
[MSH.6.1]

2.16.840.1.1713883.3.72.5.20

[MSH.6.2] [MSH.6.3]

NIST SIMU FAC

216.840.1.1713883.3.72.5.21

Iri.sipilotdevelopment.org

S081

Go back to EHR Transaction Dialog window
in Validation Tool and click on Start button to
send test message to the EHR system.

For this tutorial, the test message is sent to
the Simulator Tool.

» Start

277712 3:071:47 PM - Sending message to WIST SIMUAPP. 23 2.76.840.71.7113883.3.72.5.20 IS0/ MIST SIMU FAC
2.16.840.7.113883.3.72.5.271 I15gri sipilatdevelopment.org: 9087

12/7/129:01:41 PM - Waiting fgfr incoming message...

12/7/12 9:01:47 PM - Sendiflg message to NIST SIMUAPP.23 2.76.840.7.113883.3.72.5.20 IS0/ NIST SIMU FAC

Console portion of
page will display
progress of message
being sent.

O500[/ORUMROTAORUJROTNIST-LRI-GLERN-
004.02.V56925(T12. 9 1INALINEIILRI_Common_Component A2, 16.840.7.113883.9.16A150~LRI_CU_ Component A2, 16.840.T.
113883.9.12450~RI_RN_Component*42.16.840.1.113883.9.1 54150

PID{T{PATIOT 23440A&2. 16.840.1.1T13883.3.72 5. 30 2&ISOAMR|{ fonesAWilliamA[[TO6 TOE T 5IMI| 2T 06-3AWhiteAHL 70005
ORCIREJORDF23J22-4442. 16.840.1.113883.3.72.5.24A150(R-783274-
4A82 T6.840.7.

el Ly  F 883.3. 7 2.5.30. T EISOALAMA NP

I Stop x Close
Text of message being

sent displays.

AMNUAL COMFERENCE & EXHIBITION

» Close

| »

m

13883.3.72.5.25M50|CORDETE2TTAA2.16.840.7.113883.3.72.5. 24/50({[{ill5 7422/ Radans NicholasArAsrng ™

A




5) Verify message was received by EHR

System/Simulator
| LRI HL7 v2 Actor SimulatorTool |

Sending Receiving

= MIST Receiver
Information

Please send to the receiver with the information below:

[M3H.5.1] [M3H.5.2] [M3H.5.3]
For this tutorial, the Simulator Tool Application Name: 2.16.840.1.113883.3.72.5.20 1SO
displays test message sent by LRI [MSH.5.1] [MSH.5.2] [MSH.5.3]

Validation tool from EHR Transaction

Dialog window in the Inbound Facility Name: 2.16.840.1.113883.3.72.5.21 150
Message section. Message should_ IP Address:
match message sent and displayed in
EHR Transaction Dialog window in Part Number:
previous slide.
» Start Console Qutput: 12/7/12 9:01:43 PM - Transaction Completed

Inbound Message

Inbound Message \

MSH[*~'\&*2.16.840.1\113883.3.72.5.20M50/"2.16.840.1.113883.3.72.5.2111SO|NIST SIMU APP.2342.16.840.1.113883.3.72.5.20S0|NIST
SIMU FAC2.16.840.1.\13883.3.72.5.214150[20110331140551-0500||ORU*R0O1+0ORU_RO1|NIST-LRI-GU-RN-
004.02.v56925[TI2.5.1|MLINE/ILRI_Commeon_Component*2.16.840.1.113883.9.16*50~LRI_GU_Component**2.16.840.1.113883.9.1 2150
~LRI_RN_Component~" 231 6.840.1.113883.9.15450
PIDI1||IPATID12344&2.167840.1.113883.3.72.5.30.2&IS0*MRI|Jones William*Al[196 106 15IM[|2106-3 White*HL70005
ORC|REIORD723222-442.16.840.1.113883.3.72.5.24*S0|R-783274-
402,16.840.1.113883.3.72.5.25*S0O|IGORDE7421142.16.840.1.113883.3.72.5.24Ms0/llll15742 2*Radon*Nicholas "4 &2.16.840.1.113883.3.
72.5.30.1 &150L NP1

OBR|1|ORD723222-4°42.16.840.1.113883.3.72.5.24"S0|R-783274-42 16.840.1.113883.3.72.5.25150(|625-4*Bacteria identified in Stool by
Culture LN~3456543 CULTURE STOOL"93USI"*»S100l Culture//|20110530123551-
0500I787.91*DIARRHEAA9CD X DIARRHEA||57422*Radon*Nicholas " &2,16.840.1.113883.3.72.5.30. 1&ISOLNPIl||1201 1053114
0428-05001|IF

HimSS14
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5) Verify message was received by HER
System/Simulator, continued

Acknowledgment message
sent by your EHR displays.

For this tutorial, the message is
sent by the Simulator Tool.

AMNUAL COMFERENCE & EXHIBITION

EHR Transaction Dialog

EHR Configuration

[MSH.5.1] [MSH.5.2] [MSH.5.3]

Application Name: | WIST SIMUFAPP.23 2. 16.840.1.113883.3.72.5.20

[MSH.6.1] MSH.E.2] [MSH.5.3]

Facility Mame: NIST SIMU FAC 2.16.840.1.113883.3.72.5.21

IP Address: Iri.sipilatdevelopment.org

Port Humber: 5087

Console
| OBB({ 3fsNT8 S-EH-CJ'p.Faffaxae:J'n [Susceptibilicy] by Minimurm inhibitory concentration -

(MICIAL NAAAAAACI PROFLONACINT 40,0 5jug/mLAAUCUMISIIEI 20T 1053071 2355 1-0500([[i20T 10601 1 3065 5-0500][iCantury
| Hospitalrarst &2 16.840.1.113883.3.72.5.30. 1&ISOAXXAAAD8TI2070 Test ParkAtLos
NrgelesACAABO0E FAABIG8 7654345 ider StanASAAAAAG 2. 16.840. 1.1 13883.3.72.5. 30 1 &ISOALAAANP]

| 12/7/12 8:07:42 PM~ Incoming message from : MISTSIMUAPP.23 2.16.840.1.113883.3.72.5.20 150 / NIST SIMU FAC
|2.16.840.71.113883.3.72.5.27 ISQ

MSHJA-\E[MIST SIMU APP.2342.76.840.1.113883.3.72.5. 20/ SO NIST SIMU
| FACAZ.716.840.1.T13883.3.72.5. 21450042 16.840.1.113883.3.72.5.204I50/42.16.840.1.113883.3.72 5. 21A50[201 2120721
| 07T 42{{ACKARD T AACK|NIST-56891 2507 396(T2.5. T[{{NE[NEIILRI Camman Erofile Componentis2.16.840.1.113883.8. 214150
| MSAJAAINIST-LRI-CLERN-004.02 V56925

m

12/7/129:01:42 PM - Transaction stapped <

q

> Start # Close




5) Verify message was received by HER

System/Simulator, continued

LRI HL7 v2 Actor Simulator Tool

Sending Receiving
= HIST Receiver
Information
. . . Please send to the receiver with the information below:
For this tutorial, the Simulator Tool
displays acknowledgment message [MSH.5.1] [MSH.5.2] [MSH.5.3]
it sent in the Outbound Message Application Mame: 2.16.840.1.113883.3.72.5.20 150
section. [MSH.B.1] [MSH.5.2] [MSH.5.3]
Facility Mame: 2.16.840.1.113883.3.72.5.21 1SO
IP Address:
Part Mumber:
» Start Console Qutput: 12/712 2:01:43 PM - Transaction Completed

Qutbound Message

MSH|A-A\&INIST Slkj APP.2342.16.840.1.113883.3.72.5.20*S0INIST SIMU

MSA|AAINIST-LRI-GU-RN-004.02.V56925

UoUU

0428-0500llIF

Outoound Message

FAC*2.16.840.1.113883.3.72.5.21450(*2.16.840.1.113883.3.72.5.200S0/*2.16.840.1.113883.3.72.5.21150(201 21 2072101 42|| ACK RO 1~ ACK|
NIST-368912507396(TI2.5.1(INEINEIlILRI Common Profile Component**2.16.840.1.113883.9.2150

-3 QL. 1. 53U 1.1 IJRJ.J.!Z.J.JU.IGI&J’ L

L A R

MSHI*-N&INIST SIMU APP.2342.16.840.1.113883.3.72.5.20"SOINIST SIMU
MSA|AAINIST-LRI-GU-RN-004.02.V56925

AMNUAL COMFERENCE & EXHIBITION

FAC*2.16.840.1.113883.3.72.5.211S0/"2.16.840.1.113883.3.72.5.204S0/"2.16.840.1.113883.3.72.5.211S0[20121207210142||ACK*RO1*ACK|
NIST-568912507396[TI2.5.1[INEINEIIILRI Common Profile Component**2.16.840.1.113883.9.214S0




5) Verify message was received by HER

System/Simulator, continued
oClose EHR Transaction

I Dialog window.

displays with Receiving

. | |
EHR Validation page — — — . . "

texi-free Validation LIS Context-based Validation EHR Context-based Validation Profile Viewer Wocabulary Documentation Settings About
tab defaulted as selected. |4igation

Report Coenfiguration

\LCase: LRl 4.2-GU-RN Parent Child
Sending Receiving
Meszage Tree 4
Message Content & Clear
P MSHR[11]
MEH|~~%& |INIST SIMU APP.23~2.16.540.1_113885.3.72.5.20~I50|NIST SIMU FAC-Z.1&.84
L
MSARILIL Ms HIST-LRI-GU-BN-004.02.J99332
Acknowledgment message sent
by your EHR displays in
Message Content section.
For this tutorial, the message is
sent by the Simulator Tool.
1 | m | F
Message Validation Result @ valid 0 m =
Errors (0) Affirmatives (7)
Np errpr found
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The Test Data documents provide the
actual test data — EHR, continued

2014 Edition Meaningful Use Test Data: Laboratory Results Interfaces for US Realm

Juror Document

Test Case ID LRI _2.0-GU |

Inspection Date/Time

Inspection Settlement

Juror ID

2014 Edition Meaningful Use Test Data:

Laboratory Results Interfaces for US Realm

Page 82

Hematocrit Mon Jan 03
Juror Name [Volume Fraction] [46 % 45 10 65 N 13 16:34:28
of Blood GMT-08:00 2011
Leukocytes Mon Jan 03
: Tard . [#/volume]in 105600 {cells}/ul. 430010 10800 |HH i3 16:34-28
Display Verification Blood GMT 08:00 2011
Platelets (Mon Jan 03
[#/volume]in  [210000 {cells}/ul. 150000 to 350000 [N i3 16:34:28
Blood GMT-08:00 2011
PATID1234 Erythrocyte mean Mon Tan 03
“_”'1““““13( e 9 L 301095 N i3 16:34:28
[volume [Entitic GMT-08:00 2011
[volume]
E’“““’Cﬁ‘e mean Mon Jan 03
COTpuSEw a6 29 pg/ {cell} 271031 N 3 16:34:28
[Entitic mass] GMT-08:00 2011
Erythrocyte mean
corpuscular Mon Jan 03
Erythrocytes [Mon Jan 03 ! lob 324 e/dl 121036 N i3 16:34:28
[#/volume]in  [4.41 10*6/uL 431062 N F 16:34:28 concentration GMT-08:00 2011
Blood (GMT-08-00 2011 [Mass/volume]
Hemoglobin Mon Jan 03 Erythrocyte Mon Jan 03
[Mass/volume] in [12.5 g/mL 131018 L F 16:34:28 distribution width [10.5 % 10210145 N i3 163428
Blood (GMT-08:00 2011 [Ratio] GMT-08:00 2011
Basophil Mon Jan 03
[#volume]in 0.1 1073l 01003 N 3 16:34:28
Blood GMT-08:00 2011
National Institute of Standards and Technology (NIST) Basophils/100 Mon Jan 03
leukocytes in 0.1 % Oto2 N F 16:34:28
Blood GMT-08:00 2011
Menocytes Mon Jan 03
[#volume]in |3 1073l 0.01013.0 N 3 16:34:28
Blood GMT-08:00 2011
Monocytes/100 Mon Jan 03
leukocytes in 3 % 0to 10 N i3 16:34:28
Blood GMT-08:00 2011
National Institute of Standards and Technology (NIST)
]
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The Test Data documents provide the
actual test data — EHR, continued

2014 Edition Meaningful Use Test Data: Laboratory Results Interfaces for US Realm

Erythrocyte
imorphology Many spherocytes M?n Jm 03
finding [Identifier] [present. A g gﬂ%goo 2011
in Blood I
I;;‘I“;Zf){l‘); Reactive Mon Jan 03
hol A F 16:34:28

finding [Identifier] £y 1
N = Iymphoid cells (GMT-08:00 2011
in Blood
E:I;l]:"]lngy Platelets show Mon Jan 03

defective A F 16:34:28
finding [Identifier] granulation. GMT-02:00 2011
in Blood

* Display of these data elements in the test report is not specified as the minimum requirement in the ONC certification
PP

§170.314(b)(5)if) [42 CFR 493.1201()(1)(D)]; |

, these

d to be "best practice” with respect to ingful use of EHR technology.

1 data el in the test report are required by CJj

2014 Edition Meaningful Use Test Data: Laboratory Results Interfaces for US Realm

. e e

Type

BLD

Specimen Collection Date/Time - Start

Mon Jan 03 14:34:28 GMT-08:00 2011

Specimen Collection Date/Time - End

Specimen Reject Reason

National Institute of Standards and Technology (NIST)

AMNUAL COMFERENCE & EXHIBITION

Organization Name Century Hospital Specimen Quality
O Address Specimen Appropriateness
Street address 2070 Test Park Specimen Condition
Other designation
City Los Angeles
State CA
Zip code 90067
Country
County/parish code

National Institute of Standards and T

hnology (NIST)

Page 85




6) Review Juror Document for Test Case

| Click on Test /

‘ est Case Validation Report Configuration

Case tab. Test Cases 1 NIST TestCase : LRI_4.2-GU-RH_Parent_Child

e HIST Test Story Test Data Specification

Click on arrows to expand v GU
the Test Scenarios and ¥ LRI 1 Zed Rate
Test Cases under NIST. [N -

Click on a Test Case.

Download as PDF

» LRLZ_CBC

FULL Patient Information

b LRI 3_Lipid_Panel

Click on Juror |

Document tab.

Home Context-free Yalidation LIS Context-based Validation EHR Context-based Yalidation

Message Content

Specimen Identifier Information
Performing Organization Name Detail

Ordering Provider Information

Profile Viewer

Order Information

Documentation

£ Download Package(.pdf)

Configuration

Performing Organization Name and Address
Order Information Details

Performing Organization Medical Director

Settings

» Select

Pass

Fail

LRI_4.2-GU-RN_Parent_Child
- - - Test Case ID
e LRI_5 Reflex_Hepatitis Inspection Date/Time
Full version of Juror |4 » NG
Document will display. Inspection Settlement
Juror 1D
e USER Juror Hame
Data elements that should display or

be stored in EHR system display D1splay Verification

based on the selected Test Case.

LRI_4.2_Culture_and_SusCep

PATID1234

Juror Document

The Juror Document is the test case-specific checklist the
Tester uses to document the presence or absence of the data
in the EHR for data elements transmitted to EHR from LIS Test
Harness. The data elements are categorized attestation
criteria. Some elements are required to be displayed to the
clinical user on the EHR screen. Others are attested by viewing
database records or configuration files.
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LRI EHR Conformance Test Tool —
Juror Document (CBC)

Erythrocytes [#volume] in Blood 4.4 10*6Gal ||4.3t06.2 ||N Mon Jan 03 19:34:28 EST 2011
Hemoglobin [Mass/velume] in Blood 12.5 g/'mL 13 to 18 L F Mon Jan 03 19:34:28 EST 2011
Hematocrit [Volume Fraction] of Blood | |46 %9 45 to 65 N F Mon Jan 03 19:34:28 EST 2011
Leukocytes [#volume] in Blood LOS600 {eells}/uL :;g:‘;o HH F Mon Jan 03 19:34:28 EST 2011
. 150000 te ||.-
Platelets [#volume] in Blood 210000 {cells}/ul, 320000 N F Mon Jan 03 19:34:28 EST 2011
Erythrocyte mean corpuscular velume /4, iL 801095 ||N F Mon Jan 03 19:34:28 EST 2011
[Entitic volume]
Erythrocyte mean corpuscular 20 0 27031 ||N F Mon Jan 03 19:34:28 EST 2011
hemoglobin [Entitic mass] 2 pe/{cell} |27 to : on Jan 03 19:34:28 EST 2
Eryvthrocyte mean corpuscular
hemoglobin concentration 124 g/dL 32 to 36 N F Mon Jan 03 19:34:28 EST 2011
[Mass/volume]
5
Erythrocyte distribudion width [Ratio] | [10.5 %0 ig; fo N F Mon Jan 03 19:34:28 EST 2011
Basophils [#/volume] in Blood 0.1 10*3/ul. ||0 to 0.3 N F Mon Jan 03 19:34:28 EST 2011
Basophils/100 leukocytes in Blood 0.1 %0 0tol N F Mon Jan 03 19:34:28 EST 2011
Monocytes [#/volume] in Blood 3 10*3/ul. ||0.0 to 13.0 ||N F Mon Jan 03 19:34:28 EST 2011
Monocytes/ 100 leukocytes in Blood 3 % 0 te 10 N F Mon Jan 03 19:34:28 EST 1011
Eosinophils [#/volume] in Blood 0.25 103/l ||0.0 to 0.45 ||N F Mon Jan 03 19:34:28 EST 2011
@

ANMUAL COMFERENCE & EXHIBITION




Summary

« Standards are necessary for Interoperability

Conformance Testing is Essential
— Seeks to verify that systems are implemented correctly
— Testing improves standards via feedback loop

— Test case and examples help in the interpretation of the
standard and reinforces concepts in the standard

Certified systems is the foundation for achieving interoperable in
practice

Realistic and Relevant Test Cases are helpful to end users
NIST has developed a Methodology and Framework for Testing
— Reusable framework

— Modular
— Allows for quicker development of test tools

nnnnnnnnnnnnnnnnnnnnnnnnnnn



NIST Meaningful Use Tools Overview

MU-2 Conformance Tools

Name

URL

MU-2014 HL7v2 Immunization Messaging Validation Tool

http://hl7v2-iz-testing.nist.gov/mu-immunization/

MU-2014 HL7v2 Syndromic Surveillance Reporting Validation Tool

http://hl7v2-ss-testing.nist.gov/mu-syndromic/

MU-2014 HL7v2 Electronic Laboratory Reporting (ELR) Validation Tool

http://hl7v2-elr-testing.nist.gov/mu-elr/

MU-2014 HL7v2 Laboratory Results Interface (LRI) Validation Tool

http://hl7v2-lab-testing.nist.gov/mu-lab/

MU-2014 Cancer Registry Report Validation

http://hit-testing.nist.gov/cda-validation/muCr.html

MU-2014 ePrescribing NCPDP SCRIPT 10.6 Validation Tool

http://erx-testing.nist.gov/

MU-2014 Transport Test Tool (TTT) (includes C-CDA, Direct, and SOAP)

http://transport-testing.nist.gov/ttt/

https://ehr-randomizer.nist.gov:14081/ehr-

NIST EHR-Randomizer Application

randomizer-app/#/home

Anticipated Additional MU-3 Conformance Tools

NIST HL7v2 Laboratory Orders Interface (LOI) Validation Tool

In Development

NIST HL7v2 Electronic Delivery of Services (eDOS) Validation Tool

In Development

NIST HL7v2 Immunization Messaging (EHR & 11S) Validation Tool

In Development

NIST HL7v2 Medical Devices (PCD) Validation Tool

In Development

AMNUAL COMFERENCE & EXHIBITION




Questions/Discussion?

Thank you for your attention and
attendance of this session!

o Speakers: NISI-

— Robert Snelick, robert.snelick@nist.qgov Notional insfitule of

. : . . Standards and Technology
— John J. Garguilo, john.garguilo@nist.gov U.S. Department of Commerce

L ]
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