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• Review of FHIR resources

• Profiling of FHIR resources

• Limitations of existing approaches to FHIR profiling

• Role of CIMI detailed clinical models in FHIR profiling

• Role(s) of SOLOR in CIMI DCMs and FHIR profiling

Outline
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Review of FHIR

An internet-based application programming interface 
(API) characterized by:

1. “REST” model for requesting/retrieving data

2. “Resources” for standardizing the data content

3. “OAuth” for authorizing access to the data
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“REST” Model for Data Access Over the Internet

Request
Response

 GET hospital.com/ehr/Patient?Lname=Cox&Fname=Joe

 GET hospital.com/ehr/Condition?PtID=1234&Status=Active

 GET hospital.com/ehr/Medication? PtID=1234&Date=gt2017

(Structured as XML, JSON, etc.)
Database

HTTP-Based API

Information Server

Database

Application

Information Client

HTTP GET Request

Returned Data Object

“Resources”
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Defining “Resources” to Standardize Data 
(Content/Optionality/Structure/Coding)

• E.g., Condition resource definition =>            (“HL7 Core” resource)



7

“Resources” for Standardizing Data

• Condition

• Procedure

• Medication

• Observation

• Immunization

• FamilyMemberHistory 

• CarePlan

• NutritionOrder

• Specimen

• …

• Patient

• Practitioner

• Organization

• Location

• Encounter

• Appointment

• Schedule

• Device

• SupplyRequest

• …

~90 resources defined    (HL7 FHIR v1.0.2  - DSTU2)
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“Resources” for Standardizing Data

• E.g., Condition
• Resource Definition =>
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“Resources” for standardizing the exchanged data

• E.g., Condition
• Resource Definition =>

Hence, more specific
*Implementation Guides* and *Profiles* 
are critical to support clinical care and
enable true interoperability…

…and these must be implemented consistently
and broadly across the health care system.
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HL7 FHIR Profiling

• Further constraints on and extensions to “core” HL7 
FHIR Resources
• Structure

• Required/Optional Data Elements

• Cardinality of Data-Element Values

• Datatype(s) of Data-Element Values (atomic and complex)

• Terminology Bindings
• Value Sets

• Binding “Strength” (required vs. suggested)



Observation
(HL7 Core Resource)
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Profiling FHIR Resources

Result Observation
(“U.S. Core” Resource Profile)
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Profiling FHIR Resources

• Terminology Binding “Strength”
• E.g., “LOINC Codes (Example)”  vs.  “LOINC Codes (Extensible)”



Result Observation
(“U.S. Core” 

Resource Profile)

Patient
(“U.S. Core”

Resource Profile)
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Profiling FHIR Resources

• Extensions
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Profiling FHIR Resources

• Recognizing and requesting instances of specific profiles
• Recognizing:  Identifier(s) of relevant profile(s) must be indicated in the 

“Meta” data element of each resource instance

• E.g.:
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Profiling FHIR Resources

• Recognizing and requesting instances of specific profiles
• Recognizing:  Identifier(s) of relevant profile(s) must be indicated in the 

“Meta” data element of each resource instance

• Requesting:  “_profile” parameter may be specified in any RESTful GET 
query

• E.g.:
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FHIR Profiling Rules

• Profiles may be created with respect to HL7 Core Resources or 
with respect to other profiles

Observation
(HL7 Core)

Result Observation
(U.S. Core)

Chem Result Observation
(CIMI)

Vital Sign Observation
(CIMI)

HgbA1c Result Observation
(CIMI)

Profile with
respect to

Blood Pressure Observation
(CIMI)
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FHIR Profiling Rules

• Profiles may be created with respect to HL7 Core Resources or 
with respect to other profiles

• Profiles cannot break the rules established in the base 
specification
• Optionality, cardinality, data types, value sets

• Valid instance of profile must be a valid instances of base specification

• E.g.,  Base cardinality:  0..1, Profile Cardinality:  1..1  => OK
Base cardinality:  0..1, Profile Cardinality:  1..*  =>  NOT OK

• E.g., Base value set:  SCT, Profile value set:  SCT Finding Hierarchy => OK
Base value set:  SCT, Profile value set:  SCT and ICD-10 => NOT OK
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FHIR Profiling Rules

• Profiles may be created with respect to HL7 Core Resources or 
with respect to other profiles

• Profiles cannot break the rules established in the base 
specification

• It must be safe to process a resource without knowing the profile
• “Safe” not defined.

• (?) Any application that can parse, persist, and process valid instances of 
the HL7 Core resource can parse, persist, and process valid instances of 
the profile

• Does not guarantee patient safety, however…
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FHIR Profiling Rules

• Profiles may be created with respect to HL7 Core Resources or 
with respect to other profiles

• Profiles cannot break the rules established in the base 
specification

• It must be safe to process a resource without knowing the profile

• Any extension element that can change the meaning of the base 
resource must be a modifier extension (cannot be ignored)
• E.g., the extension element “negated (Boolean)” in a profile on the 

Observation resource

• The value of “negated (Boolean)” in any instance of this profile must be 
processed and correctly handled by the receiving system

• E.g., {  "resourceType" : "Observation",
“meta” :  {  “profile” : [ “http://hl7.org/fhir/profile/NegatableObservation” ] },
“code” :  { “system” : “http://snomed.org”, “code” : “759375”, “display” : “Headache” },
“negated” : “true”  } Changes meaning
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Limitations of FHIR Profiles:  Lack of Granularity

• Because most existing FHIR profiles attempts to accommodate 
broad use cases, they rarely require all the data elements that 
may be needed for a clinician to fully interpret a particular value 
or observation
• Important data elements may be NULL in even fully compliant instances of 

FHIR profiles,  diminishing the data’s usefulness

• Example:  A reference range for a chemistry lab result may be NULL 
because the U.S. Core “Result Observation” profile must also represent 
culture results, blood-typing results, etc., which have no reference ranges

• Furthermore, profiles for specific use cases must include many 
extension data elements to represent the 20% of clinical content 
that the HL7 Core FHIR specification lacks by design (“80/20 rule”)

(Courtesy of Julia Skapik, Cognitive Medicine, AMIA 2017)
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Limitations of FHIR:  Extension Salad

• There exist a great number of profiles that include extensions
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Limitations of FHIR:  Extension Salad

80 sets just on HL7 FHIR web site!



23

Limitations of FHIR:  Extension Salad

• There exist a great number of profiles that include extensions

• Because FHIR is not built against a logical model the 
development of extensions is largely free-form

• There is not currently any tooling or method to cross-check 
extensions across use cases to determine conformance for 
multiple purposes; in fact, it is known that many sets of 
extensions directly conflict one another

(Courtesy of Julia Skapik, Cognitive Medicine, AMIA 2017)
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Limitations of FHIR:  Content

• While it is easy to develop applications using FHIR, developers 
rely on others to define and populate clinical concepts

• Plug-and-play interoperability requires that clinical concepts:
• Can be retrieved via APIs

• Have a clearly defined meaning that is clinically useful to users

• Are structed/coded in a standard way across many HIT systems

• Any single FHIR profile provides *just one possible* 
representation of a clinical concept

(Courtesy of Julia Skapik, Cognitive Medicine, AMIA 2017)
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Limitations of FHIR:  Example

• Existing FHIR profiles still allow too much variability in the way 
that clinical data may be specified

• Existing FHIR profiles may lack needed clinical detail

• Example: Blood Pressure measurement (systolic/diastolic) using 
Observation and/or Diagnostic Report resources
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CIMI Detailed Clinical Model
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CIMI Addresses FHIR Profile Limitations

• CIMI defines a Detailed Clinical Model for Blood Pressure, and then a 
corresponding standard FHIR profile

FHIR Profile
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CIMI Addresses FHIR Profile Limitations

(Diagram courtesy of Claude Nanjo, Cognitive Medicine, AMIA 2017)
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CIMI Addresses FHIR Profile Limitations

CIMI Detailed Clinical Model

• CIMI defines a Detailed Clinical Model for Blood pressure, and then a 
corresponding FHIR profile

FHIR Profile

+ other Observation elements and extensions
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CIMI DCMs and FHIR Profiles:  Challenges

• Scope
• To provide the needed level of granularity for clinical concepts, 

potentially 1,000’s of CIMI DCMs and corresponding FHIR profiles 
must be defined

• Model mismatches
• Differences between the modeling of CIMI base classes and FHIR 

Core Resources
• E.g., “status” element

• Bi-directional data mapping

• Without loss of information

• Adoption
• CIMI-based FHIR profiles versus any others that do/will exist

CIMI-conformant data
(source system) 

FHIR profile instance
(FHIR API call) 

CIMI-conformant data
(destination system) 
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Role(s) of SOLOR

Resource profiles
for RESTful web-
service APIs

CIMI FHIR

SOLOR

Implementation-
independent,
clinically specific
domain models

Controlled-terminology content
(pre-coordinated concepts,

models for post-coordinating concepts,
value sets)

Members
of value sets

Derivation
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SOLOR in CIMI DCM Value Sets

SCT-91723000 [Anatomical structure (body structure)]

A DCM for recording pain symptoms (actually from CEM, but similar to CIMI)

SCT-22253000 [Pain (finding)]
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Role(s) of SOLOR

CIMI FHIR

SOLOR

Implementation-
independent,
clinically specific
domain models

Resource profiles
for RESTful web-
service APIs

Controlled-terminology content
(pre-coordinated concepts,

models for post-coordinating concepts,
value sets)

Members
of value sets

Modeling
constraints for DL

compatibility

Derivation



34

SOLOR in CIMI DCM Modeling/Mapping

SCT-91723000 [Anatomical structure (body structure)]

A DCM for recording pain symptoms (actually from CEM, but similar to CIMI)

SCT-22253000 [Pain (finding)]

Map to Finding Site (SCT 363698007) 
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SOLOR in CIMI DCM Modeling/Mapping

Description Logic Representation of “Pain RLQ” Data Instance (KRSS/SOLOR)
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SOLOR in CIMI DCM Modeling/Mapping

Object-oriented (CIMI) representation of “Pain RLQ” Data Instance
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SOLOR in CIMI DCM Modeling/Mapping

Description Logic Representation of “Pain RLQ” Data Instance (KRSS/SOLOR)
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SOLOR in CIMI DCM Modeling/Mapping

Description Logic Classification of “Pain RLQ” Data Instance



39

Role(s) of SOLOR

CIMI FHIR

SOLOR

Implementation-
independent,
clinically specific
domain models

Resource profiles
for RESTful web-
service APIs

Controlled-terminology content
(pre-coordinated concepts,

models for post-coordinating concepts,
value sets)

Members
of value sets



Observation
(HL7 Core Resource)
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SOLOR in FHIR Profile Value Sets
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Thank you

Questions?


