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 HL7: An Introduction for Ontologists
 Barry Smith
 http://ontology.buffalo.edu/smith
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Schedule
 Part 1: Historical Background of HL7
 Part 2: The HL7 Reference Information Model
 Part 3: Meaningful Use of Electronic Health Records
 Part 4: Problems with HL7 version 3
 2
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‘level 7’ = application layer of ISO Open Systems Interconnection (OSI) effort
 3
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HL7 RIM Historical Background
 1987 first release of HL7 v2
 1997: first release of HL7 v3
 2006: Release of HL7 RIM as ISO standard 21731
 2010 RIM first published as ontology on Bioportal
 http://bioportal.bioontology.org/ontologies/1343
 4
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http://bioportal.bioontology.org/ontologies/1343 5
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HL7 version 2: successful standard to support administrative, logistical, financial and clinical
 messaging (walkie-talkie paradigm)
 MSH|^~\&|MegaReg|XYZHospC|SuperOE|XYZImgCtr|20060529090131-0500||ADT^A01^ADT_A01|01052901|P|2.5EVN||200605290901||||200605290900PID|||56782445^^^UAReg^PI||KLEINSAMPLE^BARRY^Q^JR||19620910|M||2028-9^^HL70005^RA99113^^XYZ|260 GOODWIN CREST DRIVE^^BIRMINGHAM^AL^35 209^^M~NICKELL’S PICKLES^10000 W 100TH AVE^BIRMINGHAM^AL^35200^^O |||||||0105I30001^^^99DEF^ANPV1||I|W^389^1^UABH^^^^3||||12345^MORGAN^REX^J^^^MD^0010^UAMC^L||678 90^GRAINGER^LUCY^X^^^MD^0010^UAMC^L|MED|||||A0||13579^POTTER^SHER MAN^T^^^MD^0010^UAMC^L|||||||||||||||||||||||||||200605290900OBX|1|NM|^Body Height||1.80|m^Meter^ISO+|||||FOBX|2|NM|^Body Weight||79|kg^Kilogram^ISO+|||||FAL1|1||^ASPIRINDG1|1||786.50^CHEST PAIN, UNSPECIFIED^I9|||A
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 HL7 International AffiliatesHL7 Argentina
 HL7 Australia
 HL7 Brazil
 HL7 Canada
 HL7 China
 HL7 Croatia
 HL7 Czech Republic
 HL7 Denmark
 HL7 Finland
 HL7 Germany
 HL7 Greece
 HL7 India
 HL7 Japan
 HL7 Korea
 HL7 Lithuania
 HL7 Mexico
 HL7 New Zealand
 HL7 Southern Africa
 HL7 Switzerland
 HL7 Taiwan
 HL7 The Netherlands
 HL7 UK Ltd.
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 Health Level 7 (HL7)
 version 2 (the reason for HL7’s success)many many users, because very useful
 •but fails to guarantee interoperability because it fails to prevent dialect formation
 HL7 v3: designed to guarantee interoperability through the imposition of the RIM (‘Reference Information Model’)
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 One indispensable foundation for a successful standard:
 a correct and uniform interpretation of the basic terms defining the standard. For the RIM these are:
 • Act• Participation• Entity• Role• ActRelationship• RoleLink

Page 11
                        

Backbone ClassDefinition
 (from 9.3: “Code System”)
 Act a record of something that is being done, has been done, can be done, or is intended or requested to be done.
 Entity a physical thing, group of physical things or an organization capable of participating in Acts while in a role.
 Role a competency of the Entity that plays the Role as identified, defined, guaranteed, or acknowledged by the Entity that scopes the Role.
 11
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EntityClass =def. Classifies the Entity class and all of its subclasses. The terminology is hierarchical. At the top is this HL7-defined domain of high-level categories (such as represented by the Entity subclasses). Each of these terms must be harmonized and is specializable. The value sets beneath are drawn from multiple, frequently external, domains that reflect much more fine-grained typing.
 14
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entity =def. Corresponds to the Entity class
 15
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Subclasses of HL7 Role
 16
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New subclass of Role: RoleClassOntological
 17
 Role = Def. a competency of the Entity that plays the Role as identified, defined, guaranteed, or acknowledged by the Entity that scopes the Role.
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David Brailer* on saving money through Health IT
 … if patients’ information were shared across health care settings so that personal health information seamlessly followed any patient through various settings of care—$77 billion would be saved annually
 * first National Coordinator for Health Information Technology
 21
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Electronic Health Records
 • gaps and duplication in patient care delivery can be reduced or eliminated through proven technologies such as electronic health records, e-prescribing, and telemedicine
 • health information technology improves quality by making needed clinical information accessible to all appropriate providers and in a more complete and timely fashion than paper records
 22
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EHRs will save moneyDavid Brailer, again (from 2005):•Currently, as soon as a patient arrives at a hospital, a battery of tests is performed … because clinicians have no way of knowing what has already been done. •Eliminating this inefficiency … through interoperability represents a significant challenge. It does not, however, require magical changes in the business processes or culture of health care to be realized. It is really about obtaining data by calling it up on a computer system rather than waiting for medical records to be delivered.
 – this requires interoperability
 23
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Why interoperability is so hard to achieve
 • EHR vendors have financial incentives to thwart interoperability
 • Even where hospitals use the same EHR vendor, their EHR data may not be interoperable
 • Even where coders in the same hospital use the same EHR system, they may code in non-interoperable ways
 • Brailer’s cost savings will remain out of our reach
 24
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Brailer (2005) • “there are 300 electronic health record
 products on the market that I know of, and that does not include all the home-grown products.
 • “Health care providers buy the wrong product virtually all the time.”
 Moreover, • “there are disincentives to early adopters • physicians who invest in EHR technology “are
 like the first owners of fax machines”25
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HITECH Act: let’s bribe physicians to adopt EHRs quickly, and then penalize
 them if they fail to do so
 Eligible health care professionals and hospitals can qualify for more than $27 billion in Medicare and Medicaid incentive payments available to eligible providers and hospitals
 https://www.cms.gov/ehrincentiveprograms/26
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Brailer (2013)still believes tens of billions of dollars could be saved through the use of EHRs …•the “colossal strategic error” that occurred was a result of the Obama administration’s incentive program.•“The vast sum of stimulus money flowing into health information technology created a ‘race to adopt’ mentality — buy the systems today to get government handouts, but figure out how to make them work tomorrow”
 27
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Question
 28
 How do we ensure that physicians and software companies will not game the system by creating cheap Potemkin EHR systems and pocketing the subsidy dollars?
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Question: How do we ensure that physicians and software companies do not game the system by creating cheap Potemkin EHR systems and sharing the subsidy dollars?
 29
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Stage 1: ~2011 Stage 2: ~2013 Stage 3: TBD
 1. Capturing health information in a coded format
 2. Using the information to track key clinical conditions
 3. Communicating captured information for care coordination purposes
 4. Reporting of clinical quality measures and public health information
 1. Disease management, clinical decision support
 2. Medication management
 3. Support for patient access to their health information
 4. Transitions in care
 5. Quality measurement
 6. Research
 7. Bi-directional communication with public health agencies
 1. Achieving improvements in quality, safety and efficiency
 2. Focusing on decision support for national high priority conditions
 3. Patient access to self-management tools
 4. Access to comprehensive patient data
 5. Improving population health outcomes
 Capture information Report information Leverage information to
 improve outcomes
 CMS (Centers for Medicare & Medicaid Services) Staged Approach to Meaningful Use
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Stage 1: ~2011 Stage 2: ~2013 Stage 3: TBD
 1. Capturing health information in a coded format
 2. Using the information to track key clinical conditions
 3. Communicating captured information for care coordination purposes
 4. Reporting of clinical quality measures and public health information
 1. Disease management, clinical decision support
 2. Medication management
 3. Support for patient access to their health information
 4. Transitions in care
 5. Quality measurement
 6. Research
 7. Bi-directional communication with public health agencies
 1. Achieving improvements in quality, safety and efficiency
 2. Focusing on decision support for national high priority conditions
 3. Patient access to self-management tools
 4. Access to comprehensive patient data
 5. Improving population health outcomes
 Capture information
 Report information Leverage information to
 improve outcomes
 Staged Approach to Meaningful Use
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 Stage 2 standards (130 pages)https://www.federalregister.gov/articles/2012/09/04/2012-20982/health-information-
 technology-standards-implementation-specifications-and-certification-criteria-for
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33
 3. Scope of a Certification Criterion for CertificationIn the Proposed Rule, based on our proposal to codify all the 2014 Edition EHR certification criteria in § 170.314, we clarified that certification to the certification criteria at § 170.314 would occur at the second paragraph level of the regulatory section. We noted that the first paragraph level in § 170.314 organizes the certification criteria into categories. These categories include: clinical (§ 170.314(a)); care coordination (§ 170.314(b)); clinical quality measures (§ 170.314(c)); privacy and security (§ 170.314(d)); patient engagement (§ 170.314(e)); public health (§ 170.314(f)); and utilization (§ 170.314(g)). Thus, we stated that a certification criterion in § 170.314 is at the second paragraph level and would encompass all of the specific capabilities in the paragraph levels below with, as noted in our discussion of “applicability,” an indication if the certification criterion or the specific capabilities within the criterion only apply to one setting (ambulatory or inpatient).
 Example paragraph from the Stage 2 Final Rule
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 3. Scope of a Certification Criterion for CertificationIn the Proposed Rule, based on our proposal to codify all In the Proposed Rule, based on our proposal to codify all the 2014 Edition EHR certification criteria in § 170.314, the 2014 Edition EHR certification criteria in § 170.314, we clarified that certification to the certification criteria we clarified that certification to the certification criteria at § 170.314 would occur at the second paragraph level at § 170.314 would occur at the second paragraph level of the regulatory section. of the regulatory section. We noted that the first paragraph level in § 170.314 organizes the certification criteria into categories. These categories include: clinical (§ 170.314(a)); care coordination (§ 170.314(b)); clinical quality measures (§ 170.314(c)); privacy and security (§ 170.314(d)); patient engagement (§ 170.314(e)); public health (§ 170.314(f)); and utilization (§ 170.314(g)). Thus, we stated that a certification criterion in § 170.314 is at the second paragraph level and would encompass all of the specific capabilities in the paragraph levels below with, as noted in our discussion of “applicability,” an indication if the certification criterion or the specific capabilities within the criterion only apply to one setting (ambulatory or inpatient).
 Example paragraph from Final Rule
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35
 3. Scope of a Certification Criterion for CertificationIn the Proposed Rule, based on our proposal to codify all the 2014 Edition EHR certification criteria in § 170.314, we clarified that certification to the certification criteria at § 170.314 would occur at the second paragraph level of the regulatory section. We noted that the first paragraph level in § 170.314 organizes the certification criteria into categories. These categories include: clinical (§ 170.314(a)); care coordination (§ 170.314(b)); clinical quality measures (§ 170.314(c)); privacy and security (§ 170.314(d)); patient engagement (§ 170.314(e)); public health (§ 170.314(f)); and utilization (§ 170.314(g)). Thus, we stated that a certification criterion in § 170.314 is at the second paragraph level and would encompass all of the specific capabilities in the paragraph levels below with, as noted in our discussion of “applicability,” an indication if the certification criterion or the specific capabilities within the criterion only apply to one setting (ambulatory or inpatient).
 Example paragraph from Final Rule
 What can go wrong?
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Preliminary conclusion
 Meaningful use regulations will certainly push things forward; they will give rise, in the short term, to much that is good.
 But will they create a path for the longer term future that will bring lasting value for the wider public?
 36
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Pressure on hospitals to receive meaningful use payments will cost lives
 Sam Bierstock, MD: There is “enormous pressure by the hospitals to force the physicians to use EHRs that are not necessarily very user-friendly and therefore disruptive to their work and to their efficiency,” •hospital EHRs “are simply not yet adequately intuitive to meet the needs of clinicians.”
 37
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Health IT and Patient Safety: Building Safer Systems for Better Care
 Institute of Medicine, November 10, 2011
 RecommendationsCurrent market forces are not adequately addressing the potential risks associated with use of health IT. All stakeholders must coordinate efforts to identify and understand patient safety risks associated with health IT by … creating a reporting and investigating system for health IT-related deaths, serious injuries, or unsafe conditions
 38
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Disasters: United KingdomThe UK National Program for Health IT (NPfIT)Conceived in 1998 to bring:•Lifelong electronic health records for every person in the country.•Round-the-clock on-line access to patient records and information about best clinical practice, for all NHS clinicians.•Genuinely seamless care for patients through GPs, hospitals and community services sharing information across the NHS information highway.•Fast and convenient public access to information and care through on-line information services and telemedicine•The effective use of NHS resources by providing health planners and managers with the information they need.
 39
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Disasters: United Kingdom (some headlines)
 • U.K. Scrapping National Health IT Network after $18.7 billion in wasted expenditure
 • NPfIT stunted NHS IT market• Rotherham: NPfIT has put us back 10 yrs• NPfIT failures have left NHS IT “stuck”• NPfIT ‘pushed the NHS into disarray’• So good, they abolished it twice
 40
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Disasters: United Kingdom (some headlines)
 • U.K. Scrapping National Health IT Network after $18.7 billion in wasted expenditure
 • NPfIT stunted NHS IT market• Rotherham: NPfIT has put us back 10 yrs• NPfIT failures have left NHS IT “stuck”• NPfIT ‘pushed the NHS into disarray’• So good, they abolished it twice
 41
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first reason for the NPfIT disaster: lack of patient privacy safeguards
 Two Big Brother Awards:– 2000 The NHS Executive—award for
 Most Heinous Government Organisation
 – 2004 NPfIT—award for Most Appalling Project because of its plans to computerise patient records without putting in place adequate privacy safeguards
 42
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second reason for disaster: lack of working standards designed to achieve
 interoperability
 over-optimism on the part of Tony Blair and others as concerns the quality of available standards. “If we use international standards, sanctioned by ISO, what, after all, can go wrong?”
 43
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Evidence to UK House of Commons Select Committee on Health in 2007:
 from Richard Granger (Head of NPfIT program): •“there was some mythology in the Health Informatics Community that the standards existed, HL7 was mature, and so forth. That was completely untrue.” from UK Computing Research Committee: •“many of the technologies are new and have not been tested. •Of the two standards at the heart of the EPR – HL7 v3 and SNOMED-CT – “neither has ever been implemented anywhere on a large scale on their own, let alone together. Both have been criticized as seriously flawed.”
 44
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 • Continuity of Care Document (CCD)• Consultation Notes• Discharge Summary • Imaging Integration• DICOM Diagnostic Imaging Reports (DIR)• History and Physical (H&P) • Operative Note • Progress Note • Procedure Note• Unstructured Documents
 CDA: Clinical Document Architecture

Page 47
                        

47

Page 48
                        

48

Page 49
                        

Three levels of constraint
 Level 1 constraints upon the CDA Header (must be XML with CDA-conformant markup or an alternate allowed format)
 Level 2 constraints at the section level of a CDA XML document
 Level 3 constraints at the data entry (requires use of entry-level templates)
 49
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Allergies, Adverse Reactions, Alerts Section 48765-2
 This section lists and describes any medication allergies, adverse reactions, idiosyncratic reactions, … to food items …
 Optional Entries
 The following constraints apply to an Allergies, Adverse Reactions, Alerts section in which entries are not required.
 50
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[section: templateId 2.16.840.1.113883.10.20.22.2.6(open)]
 The following constraints apply to an Allergies, Adverse Reactions, Alerts section in which entries are not required.
 SHALL contain exactly one [1..1] templateId/@root="2.16.840.1.113883.10.20.22.2.6" (CONF:7800).
 SHALL contain exactly one [1..1] code/@code="48765-2" Allergies, adverse reactions, alerts (CodeSystem: 2.16.840.1.113883.6.1 LOINC) (CONF:7801).
 SHALL contain exactly one [1..1] title (CONF:7802).
 SHALL contain exactly one [1..1] text (CONF:7803).
 SHOULD contain at least one [1..*] entry (CONF:7804) such that it – SHALL contain exactly one [1..1] Allergy Problem Act
 (templateId:2.16.840.1.113883.10.20.22.4.30) (CONF:7805).
 51
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 Allergy Problem Act[act: templateId 2.16.840.1.113883.10.20.21.4.30(open)]This clinical statement act represents a concern relating to a patient's allergies or adverse events. A concern is a term used when referring to patient's problems that are related to one another. Observations of problems or other clinical statements captured at a point in time are wrapped in a "Concern" act which represents the ongoing process tracked over time. This outer allergy problem act (representing the "Concern") can contain nested problem observations or other nested clinical statements relevant to the allergy concern.•SHALL contain exactly one [1..1] @classCode="ACT" (CodeSystem: 2.16.840.1.113883.5.6 HL7ActClass) STATIC (CONF:7469). •SHALL contain exactly one [1..1] @moodCode="EVN" Event (CodeSystem: 2.16.840.1.113883.5.1001 HL7ActMood) STATIC (CONF:7470). •SHALL contain exactly one [1..1] templateId/@root="2.16.840.1.113883.10.20.22.4.30" (CONF:7471). •SHALL contain at least one [1..*] id (CONF:7472). •SHALL contain exactly one [1..1] code="48765-2" Allergies, adverse reactions, alerts (CodeSystem: 2.16.840.1.113883.6.1 LOINC) STATIC (CONF:7477). •SHALL contain exactly one [1..1] statusCode, which SHALL be selected from ValueSet 2.16.840.1.113883.11.20.9.19 ProblemAct statusCode DYNAMIC (CONF:7485). •SHALL contain exactly one [1..1] effectiveTime (CONF:7498). •If statusCode/@code = "active|supended", then effectiveTime SHALL contain [1..1] low. If statusCode/@code="aborted|completed", then effectiveTime SHALL contain [1..1] high (CONF:7504).•SHALL contain at least one [1..*] entryRelationship (CONF:7509) such that it •SHALL contain exactly one [1..1] @typeCode="SUBJ" Has subject (CodeSystem: 2.16.840.1.113883.5.1002 HL7ActRelationshipType) STATIC (CONF:7915). •SHALL contain exactly one [1..1] Allergy/Alert Observation (templateId:2.16.840.1.113883.10.20.22.4.7) (CONF:7510).
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 Allergy Problem Act[act: templateId 2.16.840.1.113883.10.20.21.4.30(open)]This clinical statement act represents a concern relating to a patient's allergies or adverse events. A concern is a term used when referring to patient's problems that are related to one another. Observations of problems or other clinical statements captured at a point in time are wrapped in a "Concern" act which represents the ongoing process tracked over time. This outer allergy problem act (representing the "Concern") can contain nested problem observations or other nested clinical statements relevant to the allergy concern.•SHALL contain exactly one [1..1] @classCode="ACT" (CodeSystem: 2.16.840.1.113883.5.6 HL7ActClass) STATIC (CONF:7469). •SHALL contain exactly one [1..1] @moodCode="EVN" Event (CodeSystem: 2.16.840.1.113883.5.1001 HL7ActMood) STATIC (CONF:7470). •SHALL contain exactly one [1..1] templateId/@root="2.16.840.1.113883.10.20.22.4.30" (CONF:7471). •SHALL contain at least one [1..*] id (CONF:7472). •SHALL contain exactly one [1..1] code="48765-2" Allergies, adverse reactions, alerts (CodeSystem: 2.16.840.1.113883.6.1 LOINC) STATIC (CONF:7477). •SHALL contain exactly one [1..1] statusCode, which SHALL be selected from ValueSet 2.16.840.1.113883.11.20.9.19 ProblemAct statusCode DYNAMIC (CONF:7485). •SHALL contain exactly one [1..1] effectiveTime (CONF:7498). •If statusCode/@code = "active|supended", then effectiveTime SHALL contain [1..1] low. If statusCode/@code="aborted|completed", then effectiveTime SHALL contain [1..1] high (CONF:7504).•SHALL contain at least one [1..*] entryRelationship (CONF:7509) such that it •SHALL contain exactly one [1..1] @typeCode="SUBJ" Has subject (CodeSystem: 2.16.840.1.113883.5.1002 HL7ActRelationshipType) STATIC (CONF:7915). •SHALL contain exactly one [1..1] Allergy/Alert Observation (templateId:2.16.840.1.113883.10.20.22.4.7) (CONF:7510).
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 Allergy Problem Act[act: templateId 2.16.840.1.113883.10.20.21.4.30(open)]This clinical statement act represents a concern relating to a patient's allergies or adverse events. A concern is a term used when referring to patient's problems that are related to one another. Observations of problems or other clinical statements captured at a point in time are wrapped in a "Concern" act which represents the ongoing process tracked over time. This outer allergy problem act (representing the "Concern") can contain nested problem observations or other nested clinical statements relevant to the allergy concern.•SHALL contain exactly one [1..1] @classCode="ACT" (CodeSystem: 2.16.840.1.113883.5.6 HL7ActClass) STATIC (CONF:7469). •SHALL contain exactly one [1..1] @moodCode="EVN" Event (CodeSystem: 2.16.840.1.113883.5.1001 HL7ActMood) STATIC (CONF:7470). •SHALL contain exactly one [1..1] templateId/@root="2.16.840.1.113883.10.20.22.4.30" (CONF:7471). •SHALL contain at least one [1..*] id (CONF:7472). •SHALL contain exactly one [1..1] code="48765-2" Allergies, adverse reactions, alerts (CodeSystem: 2.16.840.1.113883.6.1 LOINC) STATIC (CONF:7477). •SHALL contain exactly one [1..1] statusCode, which SHALL be selected from ValueSet 2.16.840.1.113883.11.20.9.19 ProblemAct statusCode DYNAMIC (CONF:7485). •SHALL contain exactly one [1..1] effectiveTime (CONF:7498). •If statusCode/@code = "active|supended", then effectiveTime SHALL contain [1..1] low. If statusCode/@code="aborted|completed", then effectiveTime SHALL contain [1..1] high (CONF:7504).•SHALL contain at least one [1..*] entryRelationship (CONF:7509) such that it •SHALL contain exactly one [1..1] @typeCode="SUBJ" Has subject (CodeSystem: 2.16.840.1.113883.5.1002 HL7ActRelationshipType) STATIC (CONF:7915). •SHALL contain exactly one [1..1] Allergy/Alert Observation (templateId:2.16.840.1.113883.10.20.22.4.7) (CONF:7510).
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 Allergy Problem Act[act: templateId 2.16.840.1.113883.10.20.21.4.30(open)]This clinical statement act represents a concern relating to a patient's allergies or adverse events. A concern is a term used when referring to patient's problems that are related to one another. Observations of problems or other clinical statements captured at a point in time are wrapped in a "Concern" act which represents the ongoing process tracked over time. This outer allergy problem act (representing the "Concern") can contain nested problem observations or other nested clinical statements relevant to the allergy concern.
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 Allergy Problem Act[act: templateId 2.16.840.1.113883.10.20.21.4.30(open)]This clinical statement act represents a concern relating to a patient's allergies or adverse events. A concern is a term used when referring to patient's problems that are related to one another. Observations of problems or other clinical statements captured at a point in time are wrapped in a "Concern" act which represents the ongoing process tracked over time. This outer allergy problem act (representing the "Concern") can contain nested problem observations or other nested clinical statements relevant to the allergy concern.•SHALL contain exactly one [1..1] @classCode="ACT" (CodeSystem: 2.16.840.1.113883.5.6 HL7ActClass) STATIC (CONF:7469). •SHALL contain exactly one [1..1] @moodCode="EVN" Event (CodeSystem: 2.16.840.1.113883.5.1001 HL7ActMood) STATIC (CONF:7470). •SHALL contain exactly one [1..1] templateId/@root="2.16.840.1.113883.10.20.22.4.30" (CONF:7471). •SHALL contain at least one [1..*] id (CONF:7472). •SHALL contain exactly one [1..1] code="48765-2" Allergies, adverse reactions, alerts (CodeSystem: 2.16.840.1.113883.6.1 LOINC) STATIC (CONF:7477). •SHALL contain exactly one [1..1] statusCode, which SHALL be selected from ValueSet 2.16.840.1.113883.11.20.9.19 ProblemAct statusCode DYNAMIC (CONF:7485). •SHALL contain exactly one [1..1] effectiveTime (CONF:7498). •If statusCode/@code = "active|supended", then effectiveTime SHALL contain [1..1] low. If statusCode/@code="aborted|completed", then effectiveTime SHALL contain [1..1] high (CONF:7504).•SHALL contain at least one [1..*] entryRelationship (CONF:7509) such that it •SHALL contain exactly one [1..1] @typeCode="SUBJ" Has subject (CodeSystem: 2.16.840.1.113883.5.1002 HL7ActRelationshipType) STATIC (CONF:7915). •SHALL contain exactly one [1..1] Allergy/Alert Observation (templateId:2.16.840.1.113883.10.20.22.4.7) (CONF:7510).
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 Allergy Problem Act•SHALL contain exactly one [1..1] @classCode="ACT" (CodeSystem: 2.16.840.1.113883.5.6 HL7ActClass) STATIC (CONF:7469). •SHALL contain exactly one [1..1] @moodCode="EVN" Event (CodeSystem: 2.16.840.1.113883.5.1001 HL7ActMood) STATIC (CONF:7470). •SHALL contain exactly one [1..1] templateId/@root="2.16.840.1.113883.10.20.22.4.30" (CONF:7471). •SHALL contain at least one [1..*] id (CONF:7472). •SHALL contain exactly one [1..1] code="48765-2" Allergies, adverse reactions, alerts (CodeSystem: 2.16.840.1.113883.6.1 LOINC) STATIC (CONF:7477). •SHALL contain exactly one [1..1] statusCode, which SHALL be selected from ValueSet 2.16.840.1.113883.11.20.9.19 ProblemAct statusCode DYNAMIC (CONF:7485). •SHALL contain exactly one [1..1] effectiveTime (CONF:7498). •If statusCode/@code = "active|supended", then effectiveTime SHALL contain [1..1] low. If statusCode/@code="aborted|completed", then effectiveTime SHALL contain [1..1] high (CONF:7504).•SHALL contain at least one [1..*] entryRelationship (CONF:7509) such that it •SHALL contain exactly one [1..1] @typeCode="SUBJ" Has subject (CodeSystem: 2.16.840.1.113883.5.1002 HL7ActRelationshipType) STATIC (CONF:7915). •SHALL contain exactly one [1..1] Allergy/Alert Observation (templateId:2.16.840.1.113883.10.20.22.4.7) (CONF:7510).
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 Allergy Problem Act•SHALL contain exactly one [1..1] @classCode="ACT" (CodeSystem: 2.16.840.1.113883.5.6 HL7ActClass) STATIC (CONF:7469).
 •SHALL contain exactly one [1..1] @moodCode="EVN" Event (CodeSystem: 2.16.840.1.113883.5.1001 HL7ActMood) STATIC (CONF:7470). •SHALL contain exactly one [1..1] templateId/@root="2.16.840.1.113883.10.20.22.4.30" (CONF:7471). •SHALL contain at least one [1..*] id (CONF:7472). •SHALL contain exactly one [1..1] code="48765-2" Allergies, adverse reactions, alerts (CodeSystem: 2.16.840.1.113883.6.1 LOINC) STATIC (CONF:7477). •SHALL contain exactly one [1..1] statusCode, which SHALL be selected from ValueSet 2.16.840.1.113883.11.20.9.19 ProblemAct statusCode DYNAMIC (CONF:7485).
 •SHALL contain exactly one [1..1] effectiveTime (CONF:7498). •If statusCode/@code = "active|supended", then effectiveTime SHALL contain [1..1] low. If statusCode/@code="aborted|completed", then effectiveTime SHALL contain [1..1] high (CONF:7504).•SHALL contain at least one [1..*] entryRelationship (CONF:7509) such that it •SHALL contain exactly one [1..1] @typeCode="SUBJ" Has subject (CodeSystem: 2.16.840.1.113883.5.1002 HL7ActRelationshipType) STATIC (CONF:7915). •SHALL contain exactly one [1..1] Allergy/Alert Observation (templateId:2.16.840.1.113883.10.20.22.4.7) (CONF:7510).
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59
 Allergy Problem Act•SHALL contain exactly one [1..1] @classCode="ACT" (CodeSystem: 2.16.840.1.113883.5.6 HL7ActClass) STATIC (CONF:7469). •SHALL contain exactly one [1..1] @moodCode="EVN" Event (CodeSystem: 2.16.840.1.113883.5.1001 HL7ActMood) STATIC (CONF:7470). •SHALL contain exactly one [1..1] templateId/@root="2.16.840.1.113883.10.20.22.4.30" (CONF:7471). •SHALL contain at least one [1..*] id (CONF:7472). •SHALL contain exactly one [1..1] code="48765-2" Allergies, adverse reactions, alerts (CodeSystem: 2.16.840.1.113883.6.1 LOINC) STATIC (CONF:7477). •SHALL contain exactly one [1..1] statusCode, which SHALL be selected from ValueSet 2.16.840.1.113883.11.20.9.19 ProblemAct statusCode DYNAMIC (CONF:7485). •SHALL contain exactly one [1..1] effectiveTime (CONF:7498). •If statusCode/@code = "active|supended", then effectiveTime SHALL contain [1..1] low. If statusCode/@code="aborted|completed", then effectiveTime SHALL contain [1..1] high (CONF:7504).•SHALL contain at least one [1..*] entryRelationship (CONF:7509) such that it •SHALL contain exactly one [1..1] @typeCode="SUBJ" Has subject (CodeSystem: 2.16.840.1.113883.5.1002 HL7ActRelationshipType) STATIC (CONF:7915). •SHALL contain exactly one [1..1] Allergy/Alert Observation (templateId:2.16.840.1.113883.10.20.22.4.7) (CONF:7510).
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 Allergy Problem Act•SHALL contain at least one [1..*] entryRelationship (CONF:7509) such that it •SHALL contain exactly one [1..1] @typeCode="SUBJ" Has subject (CodeSystem: 2.16.840.1.113883.5.1002 HL7ActRelationshipType) STATIC (CONF:7915). •SHALL contain exactly one [1..1] Allergy/Alert Observation (templateId:2.16.840.1.113883.10.20.22.4.7) (CONF:7510).
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Allergy/Alert Observation
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Allergy/Alert Observation
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Allergy/Alert ObservationSHALL contain exactly one [1..1] entryRelationship (CONF:7440) such that it
 – SHALL contain exactly one [1..1] @typeCode="SUBJ" Has subject (CodeSystem: 2.16.840.1.113883.5.1002 HL7ActRelationshipType) STATIC (CONF:7906).
 – SHALL contain exactly one [1..1] @inversionInd="true" (CONF:7446). – SHALL contain exactly one [1..1] Problem Status
 (templateId:2.16.840.1.113883.10.20.22.4.6) (CONF:7441).
 SHOULD contain zero or more [0..*] entryRelationship (CONF:7447) such that it – SHALL contain exactly one [1..1] @typeCode="MFST" Is
 Manifestation of (CodeSystem: 2.16.840.1.113883.5.1002 HL7ActRelationshipType) STATIC (CONF:7907).
 – SHALL contain exactly one [1..1] @inversionInd="true" (CONF:7449). – SHALL contain exactly one [1..1] Reaction Observation
 (templateId:2.16.840.1.113883.10.20.22.4.9) (CONF:7450).
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Problem Status Value Set 2.16.840.1.113883.1.11.20.13
 Concept Code Concept Name Code System
 55561003 Active SNOMED CT
 73425007 Inactive SNOMED CT
 90734009 Chronic SNOMED CT
 7087005 Intermittent SNOMED CT
 255227004 Recurrent SNOMED CT
 415684004 Rule out SNOMED CT
 410516002 Ruled out SNOMED CT
 413322009 Resolved SNOMED CT
 64
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Problem Status[observation: templateId 2.16.840.1.113883.10.20.22.4.6(open)]
 This clinical statement represents the status of a patient problem. Typical values are "Active", "Inactive", and "Resolved". A resolved problem no longer exists as a problem for the patient as of the time of recording (it may reoccur, but that would be a new instance). An inactive problem is one that still exists for the patient but is not currently a cause for concern (e.g., diabetes that is under control). An active problem exists and is a current cause for concern. A problem status observation will always refer to and be contained in a single problem observation.
 SHALL contain exactly one [1..1] @classCode="OBS" Observation (CodeSystem: 2.16.840.1.113883.5.6 HL7ActClass) STATIC (CONF:7357).
 SHALL contain exactly one [1..1] @moodCode="EVN" Event (CodeSystem: 2.16.840.1.113883.5.1001 HL7ActMood) STATIC (CONF:7358).
 SHALL contain exactly one [1..1] templateId/@root="2.16.840.1.113883.10.20.22.4.6" (CONF:7359).
 SHALL contain exactly one [1..1] code="33999-4" Status (CodeSystem: 2.16.840.1.113883.6.1 LOINC) STATIC (CONF:7361).
 SHOULD contain exactly one [1..1] text (CONF:7362). – This text SHOULD contain exactly one [1..1] reference (CONF:7363).
 • A reference/@value SHOULD point to its corresponding narrative (using the approach defined in CDA Release 2, section 4.3.5.1 ). (CONF:7375).
 SHALL contain exactly one [1..1] statusCode/@code="completed" Completed (CodeSystem: 2.16.840.1.113883.5.14 HL7ActStatus) STATIC (CONF:7364).
 SHALL contain exactly one [1..1] value with @xsi:type="CD", where the @code SHALL be selected from ValueSet 2.16.840.1.113883.1.11.20.13 Problem Status DYNAMIC (CONF:7365).
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Allergy/Alert ObservationSHALL contain exactly one [1..1] entryRelationship (CONF:7440) such that it
 – SHALL contain exactly one [1..1] @typeCode="SUBJ" Has subject (CodeSystem: 2.16.840.1.113883.5.1002 HL7ActRelationshipType) STATIC (CONF:7906).
 – SHALL contain exactly one [1..1] @inversionInd="true" (CONF:7446).
 – SHALL contain exactly one [1..1] Problem Status (templateId:2.16.840.1.113883.10.20.22.4.6) (CONF:7441).
 SHOULD contain zero or more [0..*] entryRelationship (CONF:7447) such that it
 – SHALL contain exactly one [1..1] @typeCode="MFST" Is Manifestation of (CodeSystem: 2.16.840.1.113883.5.1002 HL7ActRelationshipType) STATIC (CONF:7907).
 – SHALL contain exactly one [1..1] @inversionInd="true" (CONF:7449).
 – SHALL contain exactly one [1..1] Reaction Observation (templateId:2.16.840.1.113883.10.20.22.4.9) (CONF:7450).
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Reaction Observation[observation: templateId 2.16.840.1.113883.10.20.21.4.9(open)]
 This template represents the symptom the patient presents with when exposed to the substance.
 SHALL contain exactly one [1..1] @classCode="OBS" Observation (CodeSystem: 2.16.840.1.113883.5.6 HL7ActClass) STATIC (CONF:7325).
 SHALL contain exactly one [1..1] @moodCode="EVN" Event (CodeSystem: 2.16.840.1.113883.5.1001 HL7ActMood) STATIC (CONF:7326).
 SHALL contain exactly one [1..1] templateId/@root="2.16.840.1.113883.10.20.22.4.9" (CONF:7323).
 SHALL contain exactly one [1..1] id (CONF:7329).
 SHALL contain exactly one [1..1] code (CONF:7327).
 SHOULD contain exactly one [1..1] text (CONF:7330). – This text SHOULD contain exactly one [1..1] reference (CONF:7331).
 • A reference/@value SHOULD point to its corresponding narrative (using the approach defined in CDA Release 2, section 4.3.5.1 ). (CONF:7377).
 SHALL contain exactly one [1..1] statusCode/@code="completed" Completed (CodeSystem: 2.16.840.1.113883.5.14 HL7ActStatus) STATIC (CONF:7328).
 SHOULD contain exactly one [1..1] effectiveTime (CONF:7332). – This effectiveTime SHOULD contain exactly one [1..1] low (CONF:7333). – This effectiveTime SHOULD contain exactly one [1..1] high (CONF:7334).
 SHALL contain exactly one [1..1] value with @xsi:type="CD", where the @code SHALL be selected from ValueSet 2.16.840.1.113883.3.88.12.3221.7.4 Problem DYNAMIC (CONF:7335).
 SHOULD contain exactly one [1..1] entryRelationship (CONF:7580) such that it – SHALL contain exactly one [1..1] @typeCode="SUBJ" Has subject (CodeSystem: 2.16.840.1.113883.5.1002 HL7ActRelationshipType) (CONF:7581). – SHALL contain exactly one [1..1] Severity Observation (templateId:2.16.840.1.113883.10.20.22.4.8) (CONF:7582).
 MAY contain zero or more [0..*] entryRelationship (CONF:7337) such that it – SHALL contain exactly one [1..1] @typeCode="RSON" Has reason (CodeSystem: 2.16.840.1.113883.5.1002 HL7ActRelationshipType) STATIC
 (CONF:7338). – SHALL contain exactly one [1..1] @inversionInd="true" (CONF:7343). – SHALL contain exactly one [1..1] Procedure Activity Procedure (templateId:2.16.840.1.113883.10.20.22.4.14) (CONF:7339).
 • This procedure activity is intended to contain information about procedures that were performed in response to an allergy reaction (CONF:7583).
 MAY contain zero or more [0..*] entryRelationship (CONF:7340) such that it – SHALL contain exactly one [1..1] @typeCode="RSON" Has reason (CodeSystem: 2.16.840.1.113883.5.1002 HL7ActRelationshipType) STATIC
 (CONF:7341). – SHALL contain exactly one [1..1] @inversionInd="true" (CONF:7344). – SHALL contain exactly one [1..1] Medication Activity (templateId:2.16.840.1.113883.10.20.22.4.16) (CONF:7342).
 • This medication activity is intended to contain information about medications that were administered in response to an allergy reaction. (CONF:7584).
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Reaction Observation[observation: templateId 2.16.840.1.113883.10.20.21.4.9(open)]
 This template represents the symptom the patient presents with when exposed to the substance.
 SHALL contain exactly one [1..1] @classCode="OBS" Observation (CodeSystem: 2.16.840.1.113883.5.6 HL7ActClass) STATIC (CONF:7325).
 SHALL contain exactly one [1..1] @moodCode="EVN" Event (CodeSystem: 2.16.840.1.113883.5.1001 HL7ActMood) STATIC (CONF:7326).
 SHALL contain exactly one [1..1] templateId/@root="2.16.840.1.113883.10.20.22.4.9" (CONF:7323).
 SHALL contain exactly one [1..1] id (CONF:7329).
 SHALL contain exactly one [1..1] code (CONF:7327).
 SHOULD contain exactly one [1..1] text (CONF:7330).
 – This text SHOULD contain exactly one [1..1] reference (CONF:7331).
 • A reference/@value SHOULD point to its corresponding narrative (using the approach defined in CDA Release 2, section 4.3.5.1 ). (CONF:7377).
 SHALL contain exactly one [1..1] statusCode/@code="completed" Completed (CodeSystem: 2.16.840.1.113883.5.14 HL7ActStatus) STATIC (CONF:7328).
 SHOULD contain exactly one [1..1] effectiveTime (CONF:7332).
 – This effectiveTime SHOULD contain exactly one [1..1] low (CONF:7333).
 – This effectiveTime SHOULD contain exactly one [1..1] high (CONF:7334).
 SHALL contain exactly one [1..1] value with @xsi:type="CD", where the @code SHALL be selected from ValueSet 2.16.840.1.113883.3.88.12.3221.7.4 Problem DYNAMIC (CONF:7335).
 SHOULD contain exactly one [1..1] entryRelationship (CONF:7580) such that it
 – SHALL contain exactly one [1..1] @typeCode="SUBJ" Has subject (CodeSystem: 2.16.840.1.113883.5.1002 HL7ActRelationshipType) (CONF:7581).
 – SHALL contain exactly one [1..1] Severity Observation (templateId:2.16.840.1.113883.10.20.22.4.8) (CONF:7582).
 MAY contain zero or more [0..*] entryRelationship (CONF:7337) such that it
 – SHALL contain exactly one [1..1] @typeCode="RSON" Has reason (CodeSystem: 2.16.840.1.113883.5.1002 HL7ActRelationshipType) STATIC (CONF:7338).
 – SHALL contain exactly one [1..1] @inversionInd="true" (CONF:7343).
 – SHALL contain exactly one [1..1] Procedure Activity Procedure (templateId:2.16.840.1.113883.10.20.22.4.14) (CONF:7339).
 • This procedure activity is intended to contain information about procedures that were performed in response to an allergy reaction (CONF:7583).
 MAY contain zero or more [0..*] entryRelationship (CONF:7340) such that it – SHALL contain exactly one [1..1] @typeCode="RSON" Has reason (CodeSystem: 2.16.840.1.113883.5.1002 HL7ActRelationshipType)
 STATIC (CONF:7341). – SHALL contain exactly one [1..1] @inversionInd="true" (CONF:7344). – SHALL contain exactly one [1..1] Medication Activity (templateId:2.16.840.1.113883.10.20.22.4.16) (CONF:7342).
 • This medication activity is intended to contain information about medications that were administered in response to an allergy reaction. (CONF:7584).
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Cries for help!
 EXISTING SYSTEM IS TOO COMPLEX, COMPLICATED, CONFUSING, FRUSTRATING......
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http://hl7-watch.blogspot.com/ 70
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Why does this happen?
 HL7’s development methodology is additive; each new release is created by adding new content to the existing release, with (apparently) no consideration for logical consistency
 The result is unclarity in the standard creating new opportunities for forking
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Backbone Class
 Description (from 0.2: “RIM as an abstract
 model”)
 Definition (from 9.3: “Code System”)
 Act represents the actions that are executed and must be documented as health care is managed and provided
 a record of something that is being done, has been done, can be done, or is intended or requested to be done.
 Entity represents the physical things and beings that are of interest to, and take part in health care
 a physical thing, group of physical things or an organization capable of participating in Acts while in a role.
 Role establishes the roles that entities play as they participate in health care acts
 a competency of the Entity that plays the Role as identified, defined, guaranteed, or acknowledged by the Entity that scopes the Role. 72
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Why does this happen?
 Every item in the world of HL7 RIM has to fit into one or other of these three boxes:
 Act
 Entity
 Role
 73
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This constraint is too narrowFor example, no room for
 diseases
 conditions
 allergies, …
 bodily processes
 internal physiology, birth, death, …
 documents
 This forces tortuous rewrites of quite simple clinical statements, whereby each HL7 community brings its own approach, creating yet more opportunities for forking
 74

Page 75
                        

4.75
 Enterprise
 Comprehensive Basic
 Components
 EHR
 Multimediagenetics
 workflowidentity
 Clinicalref data Clinical
 models
 terms
 Security / access control
 realtimegateway
 telemedicine
 HILS
 otherprovider
 UPDATEQUERY
 demographics
 guidelinesprotocols
 Interactions DS
 Local modelling
 notifications
 DSS
 PAS
 billing
 portal
 Alliedhealth
 patientPAYER
 Msg gateway
 Imaging lab
 ECG etc
 Path lab
 LAB
 Secondaryusers
 Online drug,Interactions DB Online
 archetypes
 Online terminology
 Online Demographic
 registries
 PatientRecord
 with thanks to Tom Beale, Ocean Informatics

Page 76
                        

What is the solution?
 76
 HL7 RIM backbone is too narrow and too confused to serve as a basis for semantic interoperability in the healthcare domainHL7’s cumulative distributed development demonstrably (and confessedly) fails to achieve simple consistent coding of health information contentWhat is needed is a dedicated small team of healthcare information experts to create a new standard based on state of the art coding practices
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