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A bit of Standards history

 At the beginning (1987) there was V2 
 A delimiter based message system exemplified  with part of complete  

blood count message  below    …..
OBX|2|NM||789-8^RBC^LN||4.9|10*6/uL|4.0-5.4|N
OBX|3|NM||718-7^HGB^LN||12.4|g/dL|12.0 5.0|N
OBX|4|NM||20570-8^HCT^LN||50|%|35-49|H
OBX|5|NM||30428-7^MCV^LN||81|fL|80-94|N|
V2 to continues to dominate

 Then there was V3 – an XML based message/document system –which 
was never successful 

 Then CDA, based on V3 as a document system, which is in use but 
challenging 

 V2 continues to be mainstay (20-40 billion messages/year)
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History more 

 Now we have FHIR –which is the future
 It parallels much of V2’s organization. V2 has separate segments for the 

patient, orders, medications, and observations
 FHIR does too, but has more  
 V2 had data types, like structured names (last^First^middle^Suffix^title, 

etc) coded data
 FHIR does too, but goes further and with more precision
 FHIR is an API, but  can implement a message paradigm like V2 AND a 

document paradigm like V3
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Overview – of FHIR
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What is it? 

 A set of data structured and designed to store and deliver everything of 
interest to clinical care and associated activities  - billing, research, etc.

 Foundation is a set of more than a 100 “tables” (objects) called resources 
 Each table contains multiple fields/attributes
 Fields have an associated data types – like decimal, text, range, address, 

coded entry, person name 
 Some data types are complicated and made up of other smaller data types

(e.g. names, addresses, code entry)
 It also has profiles and extensions which I will leave to Lloyd to define
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What makes it attractive 

 It is very malleable 
 It does not specify any particular database technology. Just defines how it 

should behave 
 The structured (resources) can be represented in XML, JSON, or RDF 

triples (maybe even CSV)
 It dodges the effort of defining one standard enterprise model (can’t be

done) by limiting attention to the key elements (80:20) and allowing 
users to add things of their choosing as extensions but in a formal and 
controlled way

 Encourages the use of specific coding systems like LOINC and UCUM 
but does not require them 
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Why attractive more

 Available FHIR servers also include hordes of relevant coding systems 
built in. 

 Has strong buy in from industry and growing support from Federal 
agencies. ONC is on board. CMS and FDA are feeling the pull

 It is accumulating the functions of a full-fledged health system 
 Provides a great ecosystem for developing special tools and applications

without having to do it yourself
 Apple Health is built on FHIR (as well as the Meaningful Use coding 

systems – LOINC, RxNorm and SNOMED CT) and so is the emerging 
Sync For Science and All of Us research projects 
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Still more 

 Free, test servers (For those who want to play) 
http://hapifhir.io/docindex.html

 SMART on FHIR – an set of FHIR tools and application designed to pull 
data out of commercial EMRs and do interesting  things 
https://apps.smarthealthit.org/apps/featured/page/2
 Including one of our own tools 
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Even more 

 Balloted under ANSI rules as a formal HL7 standard 
 All available at no cost
 Emerged on a relative shoestring
 Gorgeous and consistent documentation immediately available online
 Will explain it further through that documentation
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A walk through the FHIR 
documentation garden
If you want to walk it yourself here is the URL for the active 
development version (https://build.fhir.org/index.html) 
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There are more than 100 resources (think of them as tables with
special powers) Check out the terminology resources. 

https://build.fhir.org/resourcelist.html

the digits 
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ndicates 
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kelihood 
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Further down the same page we see other resources – note 
especially those in the Left most column
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Finally the resources that constitute the guts of the clinical record
(I highlighted a few- note that observation is the most mature ) 

p
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What you will see in diagnostic report and observations are test 
and measurements such as the following 
https://build.fhir.org/resourcelist.html
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Click on Observations to learn how to explore any resource. Note 
the five tabs.  (https://build.fhir.org/observation.html)
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Content tab – a good one

 This one includes lots of narrative descriptions and a structured 
hierarchy of the fields (attributes) of in the file. Read the text but don’t 
wrestle with the hierarchy on the first pass.

 The example tab shows JASON and XML examples of real observations. 
Depending on the resource examples and the examples may rich in 
number and variety or not. Don’t start there
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Resource – Observation
http://hl7.org/fhir/observation.html
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Detailed descriptions tab (https://build.fhir.org/observation-
definitions.html )

 For learning about a given observation, this is the best tab to dwell on
 It lists each field by name, gives its data type and explains what it 

contains. Once you have negotiated a given resource, the pattern will 
be the same for all other resources – Nice thing about FHIR
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Some observation fields

Identifies the observation

Subject usually the patient



22 ● May 3, 2016

More observation fields 
The value of the 
observation – the data
of the observation. Se
possibilities in list.

Reason why a value might 
be missing



23 ● May 3, 2016

FHIR Data types (https://build.fhir.org/datatypes.html )

 Primitive data types
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Complex FHIR data types
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Specialized connected sets of observations
 We (LHNCBC) have been developing specifications for reporting genetic 

test results in a structured fashion. The first was for V2 and approved 
by ballot late 2017 as part of the general Laboratory Result Interface –
along with Newborn screening, also born in LHNCBC

 Now we are working in the FHIR workgroup to create a parallel 
specification in FHIR.

 Lloyd, who is the lead on this project, has created UML diagrams to 
show the relationships between specific observations needed to support
FHIR reporting of structured genetic reports. These distinct 
observations are all defined by LOINC terms.  This UML diagram is a 
nice way to see the relationships, and you may see them associated 
with other resources.  Will show just one of the pages of the UML 
diagram 
(https://docs.google.com/document/d/1juWEnjyXV34yYmPq3FDpLAiJlM0Hiv0FyNBfvP
D6enM/edit#heading=h.fk5kmv4ghxne) 
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Why I like FHIR – a Contrast
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Summary

 In theory, FHIR could be used for any application, but it is tuned for 
healthcare and research applications. And there are miles to go to finish
the healthcare side before the FHIR leaders sleep.

 I have emphasized a relatively static data storage and retrieval but 
FHIR extends to many dynamic features from real time data collection 
to Structured Data Capture (SDC). (Another area where LHNCBC 
scientists are active in the development of the SDC specification and a 
variety of tools for providing support for data capture, including the 
generation of live SDC forms from the form definition, and 
autocomplete entry of data from external coding systems). (https://lhc-
forms.lhc.nlm.nih.gov)
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LHC-Forms Example


