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This folder consists of a number of XML Laboratory Report examples using the IHE Laboratory Technical Framework (LAB TF-3), Revision 3.0, published May 19, 2011. All examples validate to an XML schema constructed specifically to test conformance to ISO HL7 Clinical Document Architecture, Revision 2 (CDA/R2). In addition, the examples have been tested against the NIST CDA Validation Tool available as a web service at URL http://xreg2.nist.gov/cda-validation/ . Users of the Validation Tool may upload XML documents to be tested against a variety of HL7 and IHE standards and guidelines. 

The Laboratory Report examples herein range from very simple to somewhat more detailed. All of them may be transformed into human readable output using the included XML Transform, WebViewLayout_CDA.xsl .  This transform depends on Header content and on the context of the <text> elements in each component <section>. Many of the simpler examples do not have the section <text> element populated, so for those examples the medical detail in the component <entry> elements is not presented in human readable form. Most of the more detailed examples do have the <section>/<text> elements populated with all relevant medical information from the subordinate <entry> elements.

What follows is a description of the examples contained herein:

Minimal CDA/R2 Valid
The XML document MinimalCDAR2_NoLab_TemplateIds.xml includes the minimal clinical document structures that allow validation to the CDA/R2 schema. It has virtually no medical or administrative content, but does have the proper structure and required elements of a CDA/R2 XML document. This document does not contain an IHE Lab templateId, so when tested using the NIST Validation Tool for IHE Laboratory will produce a number of errors, including one saying that the document must contain an IHE Lab templateId to properly identify it as an IHE Lab v3 document.

Minimal IHE Lab v3 Valid
The five XML documents included herein that have “Lab3_Minimal” as part of their title all pass the NIST Validation tests for several different kinds of Laboratory Reports, including:
1) A Minimal_SingleDiscipline document that has required Laboratory Report Header information, a required structuredBody with exactly one Level 1 <section>, exactly one <entry> with a required Specimen Act, and the minimum required single <observation>. It contains only the required header, section and entry elements, most with no further non-required content. The administrative and medical content is essentially vacuous. The document does include all of the required IHE templateIds for laboratory reports of this type.
2) A Minimal_ComplexSingleDiscipline document that has a structuredBody with exactly one Level 1 <section> identifying a single Laboratory Specialty and two Level 2 <section>s identifying two different lab report areas within the single specialty. Each Level 2 <section> has an <entry> containing the required Specimen Act with a single subordinate <observation>. The Level 1 and Level 2 <section>s all carry the appropriate IHE Lab v3 templateIds to identify documents of this type.
3) A Minimal_MultiDiscipline document that has a structuredBody with two Level 1 <section>s, each identifying a different Laboratory Specialty from the list of specialties identified by IHE Lab v3. The Header contains a <code> that identifies this as a multi-discipline report. Each Level 1 <section> contains the required <entry> with required Specimen Act for the <entry> and the minimally required single <observation> for each <entry>. All elements contain the required IHE Lab v3 templateIds for documents of this type.
4) A Minimal_NonHumanSubject document that contains the required <recordTarget> element in the Header, but with a templateId that tells the reader there will be no human patient identified in this document. Instead, the report gives laboratory results for an animal, or chemical analysis of some substance, or some other laboratory result that does not (yet?) involve a human patient. The structuredBody element contains a single <section> that identifies an appropriate Laboratory Specialty. The <section> contains a single <entry> with the required Specimen Act and with a required <subject> element within that specimen <act> to identify the subject of this laboratory <entry>. All elements in this example carry the required IHE Lab v3 templateIds for documents of this type.
5) A Minimal_HumanPatient_NonHumanSubject document that contains the required <recordTarget> element in the Header, but with a templateId that tells the reader the document deals with a human patient, but where the subject of the laboratory tests are not necessarily specimens from that patient. The test subjects may be from water samples, animals, articles the patient has touched or consumed, etc. and the results are likely relevant to that patient’s medical record. This example contains the minimally required elements and IHE Lab v3 templateIds for documents of this type, including a required <subject> element in the Specimen Act of every <entry>.

No Warning IHE Lab v3
The five documents with “NoWarning” in their titles are extensions of the five “Minimal” documents presented above. They apply rules derived from recommendations contained in IHE Lab v3 that are not required. In addition, they respond to and address warnings from the NIST Validator that certain information may be required in a laboratory report if it is known and relevant to the report. Each of these documents is presented as Version 2 of its minimal counterpart, thus the <setId> is identical to the <id> of its counterpart. Most elements that could validly be left empty, and violate no rules, are filled in with meaningful information or a specific declaration in a NullFlavor attribute of why that information is not present.

Complete Header
The example document IHE_Lab3_CompleteHeader contains all of the Header information discussed in Section 2.3.3 of IHE Lab Revision 3.0. Sometimes, when optional information is added to a laboratory report, it must contain a specific templateId to identify it properly to the report recipient. This document contains all of the required templateId’s for this kind of optional information contained in the document Header. This document generates no errors when tested against the NIST Validation tool for Lab v3, but it may still generate some warnings for other non-header optional information that should be present, if known.

With Specimen Information
The example document IHE_Lab3_SingleDiscipline_WithSpecimen shows the recommended way to present specimen information in IHE Lab Revision 3.0. This differs from the way specimen information may have been included in IHE Lab Revision 2.0. Version 3.0 defines a specific <procedure> element under the Specimen Act of any laboratory <entry> to present information about how the specimen was collected. It is labeled with a templateId to identify the <procedure> as Specimen Collection. This <procedure> element may contain an optional subordinate <act> element to describe when and how the specimen was received by the laboratory. This <act> is labeled with a templateId to identify it as a Specimen Received act. If present, either of these specimen options should carry the appropriate templateId to identify them as Specimen Collection or Specimen Received elements, otherwise the recipient may fail to properly process the information.

With Notification Information
The example document IHE_Lab3_SingleDiscipline_WithNotifications shows the recommended way to present notification information in an IHE Lab v3 report. Notification can be for any or all of: Notifiable Condition, Case Identifier, or Outbrake Identifier as described in Section 2.3.5.7 of IHE Lab v3. The guideline requires that all such notifications be properly labeled with a specific templateId and that they be contained in a properly labeled Notification Organizer under the Specimen Act of any laboratory <entry> element. The <organizer> and each specific notification carries a required templateId to identify its purpose, otherwise the recipient may fail to properly process the information.

Examples with Medical Content
The remaining examples make an attempt to provide meaningful laboratory information in both the machine readable <entry>s of the laboratory report and in the human readable <text> elements of each <section>.  All coded information is contained in the lower elements, but all relevant textual information is required to appear in the section <text> elements of each <section> in a way that can be properly processed by any XML Transform designed to interpret the formatting attributes (e.g  paragraphs, tables, subscripts, comments, etc.) defined by HL7. The XML WebViewLayout_CDA transform provided with these examples reads <text> information and presents it as a web page. Other transforms may present the same information in a manner consistent with the receiver’s medical system software.

1) Example document IHE_Lab3_Multi_CBC_GTT_GS_Sensitivity attempts to properly report and present laboratory information from three different laboratory specialties, i.e. Hemotology Studies, Chemistry Challenge Studies, and Microbiology Studies. This document is free of any IHE Lab v3 errors, but it does produce a number of Warnings because it was initially created under IHE Lab Revision 2.0.  The Warnings clearly identify how the handling of specimen information changes from Revision 2.0 to Revision 3.0. In the Microbiology section of this document (GS), to conform to the intent of Lab3 v3 it will probably be necessary to modify the <procedure> and <organizer> elements under the Specimen Act to have the <procedure> carry the Specimen Collection templateId with a subordinate Specimen Received. Then the <organizer> under the Specimen Act should carry the Laboratory Isolate Organizer templateId so that each <specimen> element under that organizer identifies one of the microorganisms found. Then the <specimen> elements would not produce the Warnings they now do, and they would contain a specimenPlayingEntity element that identifies a specific microorganism. The existing <component>s under the organizer contain the microbiology information that would now be presented in specimenPlayingEntity’s under the <specimen> elements of the Laboratory Isolate Organizer. The creator of this example did not have time to make these modifications in the microbiology section.
2) Example document IHE_Lab3_NoError_GTT attempts to follow the IHE Lab v3 recommendations. It is a Chemistry Challenge Studies example for a specific Glucose Tolerance Test (GTT). It produces no Lab v3 Errors, but still produces some non-relevant warnings. It does not contain any Specimen Collection information, thus no <specimen> warnings, but does present a Battery of 3 tests under the identified Laboratory Battery Organizer, including: 10 hour fast, 1 hour post glucose and 2 hours post glucose. All three tests present an interpretation code with four alternative reference ranges. Several of the observationRange elements contain a lab:precondition, which is a schema extension to the CDA/R2 schema as described in Section 2.3.6.2 of IHE Lab v3. This allows various Lab-specific preconditions to be added to the reference ranges.
3) Example document IHE_Lab3_NoError_CBC shows completed <text> information for a Hemotology Studies example for a specific Complete Blood count test. It produces no Lab v3 Errors, but does produce some warnings. The <procedure> element under the Specimen Act of the Section <entry> carries an appropriate templateId to identify that <procedure> as Specimen Collection. However, it violates the intent of IHE Lab v3 by carrying an optional <specimen> element instead of carrying specimen information in <procedure>/<participant>/<participantRole>/<playingEntity> as strongly suggested by IHE Lab v3. The <specimen> warning could be eliminated by putting the information from the <specimen> element into the <playingEntity> element. The <organizer> under the Specimen Act is properly identified as a Laboratory Battery Organizer and contains a code for Hemogram and Platlets Panel.  It also contains four (4) components, each with a Laboratory Observation element for four specific tests. As in the GTT example, each result <observation> element contains an <interpretationCode> followed by three separate <referenceRange>’s to inperpret the numeric results. As in the previous example, some of the observationRange elements contain a lab:precondition to identify different possible ranges for patients of different ages.
