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Executive summary
Trillium-II scales up the EU/US cooperation initiated with Trillium Bridge, to advance adoption of the
International Patient Summary supported by broadly and consistently implemented standards. The main
goal of Work Package 3 is to extend the scope of the International Patient Summary beyond emergency and
unplanned care, and to define and build the standardized extended components, assets and tools needed
for this purpose. In this Work Package, task 3.3 produces the “laboratory results” component of the
International Patient Summary.
The Laboratory Results component of a Patient Summary encompasses tests and observations produced on
in-vitro specimens collected from the patient. These tests may be performed by clinical laboratories,
pathology laboratories, public health laboratories, also in some cases by care providers or by the patients
themselves, using appropriately monitored testing devices. Bound to stay synthetic, the Patient Summary
incorporates only laboratory results, which are deemed relevant and actionable for future care delivery.
The Laboratory Results component of the Patient Summary is itself synthetic and does not convey all the
detailed properties of these results, keeping only those of key importance for an accurate interpretation,
and omitting those which make sense in a workflow of production of care but are of no interest for the
continuity of care.
The Laboratory Results component is deemed useful in the basic use case of unplanned care, as well as in
new use cases investigated by D3.1 “Use case Selection and Analysis of Patient Summary Use Cases beyond
Emergency or Unplanned Care” as for example:
•
•
•

D3.1:4.2 “Continuity of care for chronic patients”
D3.1:4.3 “Olympic Games – health care for Athletes, Olympic Family and Spectators”
D3.1:4.9 “Last-Mile Use Case: When patients meet unfamiliar providers at point of care”

The Laboratory Results component is implemented with the FHIR standard, and constrains the resources
Observation, Organization and Specimen of this standard. The semantic content of this component
leverages the terminologies LOINC, UCUM, SNOMED CT and a collection of HL7 built-in value sets.
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1 Introduction
Work Package 3 extends the scope of the International Patient Summary to new use cases beyond the
baseline case of emergency and unplanned care, and builds the standardized extended components, assets
and tools needed for this purpose.
For both the baseline use cases stated in WP2 and the extended use cases identified by WP 3, the
incorporation of some relevant laboratory results into the patient summary is recognized as an opportunity
for enhancement of care provision delivered to the patient on the grounds of this summary. For instance,
the inclusion of the patient’s blood group typing might secure an emergency blood transfusion to the
patient; or the presence of the recent results of HbA1c might help the unplanned care provided to a patient
affected with diabetes mellitus; so is the case for the last couple of INR results for a patient undergoing
anticoagulant therapy. As another example, the histologic type of a non-malignant skin lesion might help a
new physician in a first encounter with the patient. As a last example, knowing that the patient was
screened as a healthy carrier of a multi-drug resistant Staphylococcus aureus might also be helpful in case
the patient needs to be hospitalized in the future.
Nevertheless, the patient summary must, by definition, present a medical summary: synthetic key
information on which to focus the attention of any new clinician encountered by the patient. Thus, if some
of the laboratory results formerly produced for this patient may be part of that key information, it is
probably not the case of all of them. Selection and sorting are necessary to produce an efficient summary
mitigating the risk that some key piece of information might be overlooked or lost in a big amount of data.
Task 3.3 defines the conditions and scope of integration of laboratory results into international patient
summaries and builds the standardized component which carries these laboratory results, enables care
providers to view them and to integrate them into their EHR systems.
This document – “D3.3: Laboratory results component for the patient summary” is the main deliverable of
this task. The other deliverables of the task are annexed to it: machine-processable artefacts, such as
profiles of resources from the HL7 FHIR standard, semantic value sets based on reference terminologies,
coded examples.
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2 Dependencies upon Other Trillium II Deliverables
2.1 D2.1 Patient Summary Services: Gap Analysis
This deliverable is an input to task 3.3 in terms of use cases, needs and high-level requirements. The main
conclusions of D2.1 regarding the scope of D3.3 are:
•
•
•
•

The inclusion of laboratory results in a patient summary is desirable to some extent.
Rather than a full diagnostic report, what is expected is a selection of relevant laboratory results.
These results are expected as structured data that is processable by the system of the consumer of
the patient summary.
“relevant” and “recent” are key criteria in the process of selection of available laboratory results for
inclusion in the patient summary.

2.2 D2.2 Configuration Canvas for Patient Summary Component Libraries
This deliverable is an input to task 3.3 in terms of technical framework, layout, method, conventions, tools
and framework. In particular, D2.2 has selected the framework of tools to be used to produce the
component library.
Conventions about conformance clauses, cardinalities, as well as naming and identification conventions,
are common to all content deliverables and stated in D2.2.

2.3 D3.1 Use Case Selection Beyond Emergency or Unplanned Care
This deliverable is an input to task 3.3 in terms of use cases and high-level requirements.
D3.3 identifies new extended use cases for International Patient Summary and may bring up additional
requirements for the inclusion of laboratory results in this summary.
The Laboratory Results component is deemed useful in new use cases investigated by D3.1, as for example:
•
•
•

4.2 “Continuity of care for chronic patients”
4.3 “Olympic Games – health care for Athletes, Olympic Family and Spectators”
4.9 “Last-Mile Use Case: When patients meet unfamiliar providers at point of care”
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3 External Sources Considered
3.1 HL7 International/CEN TC251 International Patient Summary
IPS is the most recent source of thoughts for incorporating laboratory results to patient summaries.
The CEN IPS prEN “The Patient Summary for Unscheduled Cross-border Care” proposed for ballot identifies
the results section as one of the recommended ones; including the following elements
Element name
Observation Results Content Status
Observation results list
Observation Result
Date of observation
Observation Type
Result Description
Value

Conf.
C
C
R
R
R
R
C

Description
Reason for absence. Coded Element
List
Can be a single or a group of observations
Date Time or Period
Coded Element
Text
Result. The datatype depends on the type of
observation
Observation Result
C
Included observations
Performer
RK
Healthcare provider
Observer
RK
Healthcare provider
Table 1: CEN/TC 251 IPS data set for the results component
Conformance: ‘C’ stands for Conditional; ‘R’ for Required; ‘RK’ for Required if Known. The first condition
indicates that or the results list or the reason for absence has to be present; the second says that each
result can be a simple observation (pair type and value) or a group of observations (two level nesting).
The artefacts of the HL7 IPS project that are used as input to this deliverable are listed in the table below:
Artefacts
Dataset
Section templates
Entry-level templates
Subordinate
templates for entries
Value sets

Medications
“IPS Results Section”
“IPS Result Organizer”
“IPS Laboratory Result Observation”, “IPS Pathology Result Observation”,
“IPS Specimen Collection”, “IPS Comment Activity”, ”IPS ObservationMedia”
“IPS Results Observation Laboratory”, “IPS Results Observation Pathology”,
“IPS Results Coded Values Laboratory”, “ActStatusActiveCompleted”,
“IPS Results Coded Values Pathology”, “IPS Results Organizer”
Table 2: HL7 IPS artefacts used as input to D3.3

3.2 HL7 International CIMI
The Clinical Information Modeling Initiative (CIMI) Work Group of HL7 International, has created the CIMI
Reference Model Specification, which contains more than 200 classes. The “LaboratoryTestResult” class
sets the properties usable to express any kind of laboratory result, produced by a test performed on a
biological specimen.
Although not a normative standard nor a STU yet, this specification is a valuable input to the current
deliverable. It is used as a comparison model to the artefacts elaborated for laboratory results in the
current deliverable, keeping in mind that the representation of laboratory results in a patient summary may
differ from the representation of laboratory results fulfilling an order, the former being probably less
comprehensive than the latter.
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Beside the CIMI reference model, Intermountain has built in 2013, a repository of detailed clinical
archetypes. This repository contains more than 5,000 archetypes, a significant number of which being
laboratory observation archetypes. There is a transformation process in place, to derive these detailed
models into CIMI clinical information models in the near future.
However, the purpose of the Trillium II project is not to drill down to the detailed constraints (e.g.; units,
decimal precision, reference ranges, exceptions, …) for each laboratory individual test (e.g.; serum sodium,
hematocrit, …). Rather, the current deliverable uses the CIMI “LaboratoryTestResult” general class for
consolidation of the Laboratory Results dataset.

3.3 IHE Pathology and Laboratory Medicine (PaLM) Content Profiles
The PaLM domain of IHE International has produced Content profiles for clinical laboratory reports (XDLAB) and for anatomic pathology reports (APSR 2.0). These materials are a valuable design source for the
structuration and semantics of laboratory data. Here also, the same restriction applies: A patient summary
does not need to capture all the detailed content that is usually expressed in a laboratory report. For
instance, traceability information usually shown in a comprehensive laboratory report such as: who
ordered the tests, who collected the specimen, when and how, which device performed the test, how
many runs where performed … are not needed in the result content of a patient summary. Thus, the reuse
of these sources by this deliverable is selective.

4 Base Standards
4.1 FHIR Resources and Profiles
FHIR is the base-standard chosen by the Trillium II project for the representation and structuration of the
content of International Patient Summary.
This deliverable builds Profiles on these Resources from the FHIR standard:
•
•
•

Observation,
Specimen,
Organization.

4.2 Reference Terminologies for Value Sets
The Trillium II project has chosen a number of international reference terminologies to carry the semantic
of the content of the International Patient Summary.
This deliverable uses in particular these reference terminologies:
•
•
•
•

LOINC: univocal identification of laboratory observations and procedures, clinical and physiological
observations.
SNOMED CT: semantic for clinical context, qualitative results of observations, specimen types,
anatomic locations.
UCUM: units of measure for quantitative results of observations.
HL7 Vocabularies: small additional value sets for some elements, coming from FHIR standard and
from HL7 v2.x tables.

5 Tools
This section builds on top of section 3 “Orchestration of tools” of deliverable D2.2, and derives the choices
made to the actual content of D3.3: laboratory results in the patient summary.
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5.1 ART-DECOR for Dataset, Associated Semantics, Value Sets and Mappings
The tool ART-DECOR is used to define the Laboratory Results content of the patient summary and to
capture the related business requirements. The features of the tool used for these steps are:
•
•
•

“dataset”: to build the reference model and underlying concepts of laboratory results;
“scenario”: to describe the dynamic usage of laboratory results in the patient summary; scenario is
a layer on the dataset, which provides the cardinalities.
“value sets”: to select the semantics associated with coded concepts in laboratory results.

Art-decor is used again downstream to map the FHIR profiles registered in Simplifier.net back to the
reference model of laboratory results, represented in Art-decor by datasets with their underlying concepts,
and associated value sets.

5.2 Forge for profiling FHIR Resource
Forge authoring tool is used to transpose the information model of laboratory results into a set of related
FHIR resource profiles.

5.3 Simplifier.net for storage of Profiles and assembly of Implementation Guide
The Simplifier.net registry is used to publish the FHIR resource profiles, and to assemble the set of FHIR
resource profiles together with server capabilities, into a FHIR implementation guide.

6 Information Model
6.1 Entities Producing Laboratory Results Eligible to a Patient Summary
The laboratory results which are relevant for a patient summary, may be produced by this range of
performers:
•
•
•
•
•
•

Clinical laboratories inside hospitals or in the ambulatory space;
Pathology laboratories inside hospitals or in the ambulatory space;
Reference laboratories;
Public health laboratories, when performing additional tests on an order for an individual patient;
Practitioners performing tests on the point of care, in hospital or at patient care location;
In some cases, the patients themselves using a testing device connected and appropriately
monitored.

6.2 Laboratory Specialties Producing Results Eligible to a Patient Summary
All specialties of clinical laboratories may potentially contribute to the results content of a patient
summary:
•
•
•
•
•
•

clinical chemistry;
hematology – including cytology, coagulation, immunohematology;
blood gas;
microbiology – including mycology, bacteriology, virology, parasitology, germ genotyping
serology and immunology
drug monitoring and toxicology.

In addition, these specialties of pathology may also potentially contribute to the patient summary:
•
•

surgical pathology;
cytopathology;
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•
•
•

image cytometry;
immunohistochemistry;
molecular pathology.

Whatever the specialty, only the observations deemed relevant for a patient summary are selected.

6.3 Guidelines for Including Laboratory Results into a Patient Summary
Not a laboratory report:
The Laboratory Results component of the patient summary does not represent a laboratory report, nor a
part of a laboratory report. Rather, this component selects from one or more existing laboratory reports, a
set of laboratory observations of clinical significance for future care to the patient.
Moreover, the workflow-contextual information that is essential in a laboratory report, such as the request
for diagnostic service that this report fulfills, the identification of the requester, the reason for requesting,
the time of request, the identification of the specimen collector … is of no interest in a patient summary.
For the same reason, some technical details of the production of the results such as the lot number of the
reagent that was used for testing, or the model of the testing device, are left out of the patient summary.
A selection of laboratory observations relevant for future care:
The Laboratory Results component of the patient summary selects some results from a collection of
laboratory reports. As stressed by deliverable D2.1, the selection takes in consideration the degree of
relevance of the test results for a patient summary. This degree of relevance depends upon:
•

•
•

the test itself in combination with the patient condition (e.g.; HbA1c for a diabetic individual, INR
for a patient with a long course anticoagulant treatment, complete blood count and white blood
cell differential in combination with a hematopoietic disorder, serologies for a pregnant woman
…);
the age of the results, knowing that the actionability of the result decreases more or less quickly
over time;
the reliability of the result: tests performed by the patient on a device, which is not appropriately
monitored in a medical environment, are not reliable enough to be eligible for inclusion in a
patient summary.

In any cases, the selection is a trade-off between the aim to provide a precise medical vision of the patient
current condition and the necessity to build an efficient summary, actionable by any new care provider
encountered by the patient. The dosage of the set of laboratory results to be included in the patient
summary remains the ultimate choice of the author(s) of this summary.
Qualified observations:
In a patient summary like in a laboratory report, laboratory observations are actionable for future care only
if they are qualified by their context: physiological, clinical, analytical:
•

The type of specimen, on which they were produced. In many cases this type of specimen is implied
by the observation code (e.g.; LOINC 55454-3 |Hemoglobin A1c in Blood|). When it is not implied,
the information must be included explicitly.

•

The date/time of specimen collection, which represents the physiologically relevant time of the
observation. This date/time is carried as the effective date/time of the observation.
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•

In some cases (e.g.; anatomic pathology, bacteriology) the body site the specimen was collected
from (e.g.; pus collected from left ear; specimen resulting from prostate biopsy) must be provided
explicitly.

•

The organization or individual who performed the observation, and who is liable for its result.

•

In some cases, the method that was used to perform the observation, particularly if this method
influences the value of the result and its interpretation.

•

When the observation is quantitative, the units of measure, and the reference range(s) applicable
to the patient for this observation.

•

When needed, accompanying clinical or physiological observations (such as body temperature,
body weight, …) that support the interpretation of the in vitro diagnostic observation.

•

The interpretation of the observation by the performer.

•

An observation may be illustrated by a media attachment (e.g.; the image of a tissue lesion, the
graph of a protein electrophoresis).

Multiple related observations organized in groups:
The Laboratory Results component may group observations that belong to the same panel, or were
produced on the same specimen or isolate, or are associated with a common interpretation, or with a
common media attachment. For instance, it is appropriate to group the results of blood typing of systems
ABO, Rh and Kell together.
The criteria applicable for grouping observations in the Laboratory Results component are:
•
•
•
•

Same specimen,
Same panel,
Common associated interpretation,
Common illustrative media attachment.

Ultimately, the choice of grouping belongs to the actor authoring the Laboratory Results component of the
patient summary.
Only final results qualify for a patient summary:
Only final results are relevant for the Laboratory Results component of a patient summary. The fixed status
“final” is implied in the dataset. It appears as a constraint in the technical specification (see § 7).

6.4 Laboratory Results Dataset for a Patient Summary
6.4.1 Rationale for Building the Dataset
The dataset for the Laboratory Results component applies the guidelines stated in section 6.3.
• The dataset allows to group atomic observations.
•

A biological specimen may be associated to an observation or to a group thereof. This specimen
may be a primary specimen, or a derived specimen, like for instance an isolate obtained by culture.

•

An illustrative media content (e.g.; image, graph) may be associated to a group of observations.

•

An interpretation or conclusion stated by the performer may be associated to an observation or to
a group thereof.
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•

A performer may be associated to an observation or to a group thereof.

•

A method may be associated to an observation or to a group thereof.

•

Reference ranges may be associated with a quantitative observation.

Some laboratory reports may nest more than two levels of grouping of their observations. For instance a
bacteriology study report, may present its results in a top group representing the whole study, containing
subgroups such as microscopic examination, gram stain, culture, antibiogram, germ genotyping …etc.
However, as already stressed, the Laboratory Results component of a patient summary is not a laboratory
report. This component does not need to support such a depth of nesting. The dataset therefore supports a
construct of two levels: observation, and sub-observation. An observation without sub-observation is a
simple observation. An observation with sub-observations is a group of observations built according to the
guidelines stated in § 6.3. Sub-observations are always simple observations. One common use of these two
levels is for panels of laboratory tests: The panel (e.g. complete blood count with differential) appears as a
“Laboratory Observation” and the components of the panel are the “Sub-observation” elements below it.

6.4.2 Overview of the Dataset
The figure hereafter shows the tree structure of the Laboratory dataset. Optionality/cardinalities of each
concept are not shown on this high-level view. The top element “Laboratory Results” represents a list of
Laboratory Observation. Each Laboratory Observation carries the characteristics, which enable to qualify
the result obtained for this observation, and/or the results of the sub-observations grouped underneath, if
any. Each observation enables to express a coded interpretation, as well as a textual interpretation carried
as a comment of the result(s).
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Figure 1: High-level view of the Laboratory Results dataset

Figure 2: Details of Laboratory Results dataset: Performer, Specimen Tested
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6.4.3 Detailed View of the Laboratory Results Dataset
The table below details the structure of the Laboratory Results dataset. The underlying tree structure is the
one presented on Figure 1, above. Conformance, cardinalities, and datatypes appearing in the figure below,
follow the conventions set in deliverable D2.2. Concepts, which are not leaves of the tree structure appear
in bold style.
The core content of this dataset is represented by its non-optional elements: the elements marked as
required (R) or conditional (C). This core content assembles the information considered as necessary to
ensure that the laboratory results presented in a patient summary are truly actionable by the consumer of
this summary. The selection of this core content is resulting from the various external sources that have
contributed to this deliverable: The CEN/TC 251 IPS dataset for the Results component, the HL7 IPS
artefacts for the Results section and Laboratory Result Observation, the “LaboratoryTestResult” class of the
CIMI Reference Model, and the IHE PaLM Content Profiles. As a consequence, this core content of the
dataset is therefore less minimal than the CEN/TC 251 IPS Results dataset, but still conformant with it.
Laboratory Results 0..1 R 12
Laboratory Results
Reason for Absence () 0..1 C 61

o
o

1..1 R: No Laboratory Observation present
0..0 NP Else

Laboratory Observation 0..* C 13
Represents either an atomic laboratory observation, or a set of sub-observations, for instance a
panel or a set of observations performed on the same specimen, or grouped for interpretation.

o
o

1..* R: If Reason for Absence not present
0..0 NP Else

Specialty (Code) 0..1

o

43

The laboratory specialty of the observation

o

Test/Panel Code (Code) 1..1 R 42
The code representing the test or panel performed
Observation Result (Collection of data) 0..1 R 45
Result of the observation. This result may be coded, textual or quantitative.
Coded Interpretation (Code) 0..*

32

Observation Time (Date+time) 1..1 R 31
The physiologically relevant time of the observation. For in vitro testing, this represent the
date/time the specimen was collected from the patient.

17

Deliverable 3.3: Laboratory results library data sets, information structures, value sets and tools

Reference Range (Collection of data) 0..1

33

The range of normal or therapeutic or recommended values applying to this patient
Specimen Tested 0..1 C 16

o
o

1..1 R: If the specimen is not implied by the observation code
0..1 Else

Specimen Type (Code) 0..1 R 17

o

The type of the specimen
Anatomic Source Site (Code) 0..1 R 18
Collection Method (Code) 0..1 R 19
The method that was used to collect the specimen
Collection Time (Date+time) 0..1 R 20
The date and time the specimen was collected
Performer 1..1 R 21
The organization or person who performed the observation.
Category (Code) 0..1 O 34
The kind of person or organization who performed the procedure (a pathology laboratory, a
laboratory medicine, a care provider, the patient )

•
•
•
•
•

laboratory medicine
pathology laboratory
public health laboratory
care provider
patient

Name (String) 0..1 R 22

•

The name of the performer
Address (String) 0..1 R 23
The address of the performer
Testing Method (String) 0..1 26
Sub-observation 0..* R 27
Category of Observation (Code) 0..1 60
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Kind of observation: laboratory test or vital sign (temperature, heart rate, height, weight,
pulse oximetry ...)

•
•

Laboratory test
Vital sign

Observation Code (Code) 1..1 R 28

•

The identifier of the observation produced
Observation Result (Collection of data) 0..1 R 46
Result of the observation. This result may be coded, textual or quantitative.
Coded Interpretation (Code) 0..*

41

Observation Time (Date+time) 0..1 R 37
The physiologically relevant time of the observation. For in vitro testing, this represent the
date/time the specimen was collected from the patient.
Reference Range (Collection of data) 0..1

48

The range of normal or therapeutic or recommended values applying to this patient
Specimen Tested 0..1 C 49

o
o

1..1 R: If the specimen is not implied by the observation
0..0 NP Else

Specimen Type (Code) 0..1 R 50

o

The type of the specimen
Anatomic Source Site (Code) 0..1 R 51
Collection Method (Code) 0..1 R 52
The method that was used to collect the specimen
Collection Time (Date+time) 0..1 R 53
The date and time the specimen was collected
Performer 0..1 C 54
The organization or person who performed the observation.

o
o

1..1 R: If the performer is different from the one of level 1
0..0 NP Else
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Category (Code) 0..1 R 55
The kind of person or organization who performed the procedure (a pathology
laboratory, a laboratory medicine, a care provider, the patient )

o

•
•
•
•
•

laboratory medicine
pathology laboratory
public health laboratory
care provider
patient

Name (String) 0..1 R 56

•

The name of the performer
Address (String) 0..1 R 57
The address of the performer
Testing Method (String) 0..1

58

Comment () 0..1 R 47
illustrative media content (Collection of data) 0..*

59

Image or graph illustrating an observation
Comment () 0..1 R 44

Figure 3: Detailed view of the Laboratory Results dataset

6.4.4 Associated Semantics
The table below lists the semantics for the codeable items of the dataset.
Item
Laboratory
Specialty

Value set / open semantics
Subset of http://hl7.org/fhir/ValueSet/diagnostic-servicesections restricted to these values: {Blood Bank, Blood Gases,
Chemistry, Cytogenetics, Cytopathology, Genetics, Hematology,
Immunology, Laboratory, Microbiology, Mycobacteriology,
Parasitology, Serology, Surgical Pathology, Toxicology, Urinalysis,
Virology}

Test/Panel Code
Observation
Result (when
coded)
Unit for
quantitative
results
Coded

Source
FHIR (from HL7
V2.8.2 table
0074)

LOINC panels and tests for laboratory
Not constrained. There could be as many value sets as coded
observations.

LOINC
SNOMED CT

UCUM unconstrained

UCUM

Value set http://hl7.org/fhir/ValueSet/observation-

HL7 table 0078
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Item
Interpretation
Specimen Type

Value set / open semantics
interpretation
IPS Specimen Type

Specimen
Collection Site

Value Set http://hl7.org/fhir/ValueSet/body-site
<< 442083009 |Anatomical or acquired body site (body
structure)|
Sampling actions

Collection
Method
Category (of
performer)

{laboratory medicine, pathology laboratory, public health
laboratory, reference laboratory, healthcare institution,
practitioner, patient}
Category of sub- Subset of http://hl7.org/fhir/ValueSet/observation-category
observation
restricted to these 2 values: {laboratory, vital-signs}
Sub-observation LOINC codes for atomic laboratory tests (i.e. not panels, i.e.
code
“obs” and “both”) and for vital signs
Table 3: Semantics for Laboratory Result Dataset

Source
from V2.8.2
SNOMED CT
(shared with IPS)
SNOMED CT
(shared with IPS)
SNOMED CT
Built in the
project
FHIR
LOINC

21

Deliverable 3.3: Laboratory results library data sets, information structures, value sets and tools

7 Technical Specification: Laboratory Results Component on FHIR
7.1 Main choices
The Laboratory Results component is implemented as a two-level list of Observation resources. The
Observation resources of the first level are referenced by the entry elements from the Laboratory Results
section of the Composition resource holding the whole patient summary. All Observation resources have
the patient for subject.
Each Observation resource may reference a Specimen resource conveying the details of the specimen that
the test or panel was performed on. However, the specimen is omitted in most cases because the
observation implies the type of specimen and does not need to convey additional detail about it.
An Observation resource of the 1st level may have, as one of its sub-observations, an attachment conveying
an illustration (image or graph) of the result(s).
On the first level of the list, each instance of Observation is either a simple observation, or a group of subobservations (same panel and/or same interpretation and/or same specimen, and/or same illustrative
media. The sub-observations of this group observation are referenced as member observations –
Observation.hasMember->Reference(Observation).

Figure 4: Laboratory Results as a two-level list of Observation resources
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Figure 5: Laboratory Results section empty

7.2 FHIR Resources constrained for the Dataset
The table below maps the Laboratory Results dataset to the set of FHIR STU3 resources profiled to
represent this dataset and summarizes in its rightmost column the constraints applied by the profiles.
Dataset item

FHIR Resource /
Datatype

Date element

Profiling constraints / extensions

Laboratory Results

Composition

section

- Laboratory Observation

Composition
Observation

section.entry

- - Specialty

Observation

specialty

- - Test/Panel Code

Observation

code

- - Observation Result

Observation

Value[x]

- - Coded Interpretation
- - Observation Time
- - Reference Range

Observation
Observation
Observation

interpretation
effective[x]
referenceRange

section.code = LOINC 26436-6
|Laboratory studies|
Reference bound to Observation
Observation.category = “laboratory”
(fixed)
“Specialty” extension to Observation
(CodeableConcept)
bound to LOINC Laboratory tests &
panels value set
Restricted to valueQuantity,
valueCodeableConcept, valueString,
valueRatio, valueRange, valueTime,
valuePeriod, valueDateTime
Bound to HL7 table 0078
Restricted to effectiveDateTime
type required, at least one of the two
elements low and high

- - Specimen Tested

Observation
Specimen
Specimen
Specimen

specimen

Specimen

collection.method

Specimen

collection.
collectedDateTime

- - - Specimen Type
- - - Anatomic Source Site
- - - Specimen Collection
Method
- - - Specimen Collection
Time

type
collection.bodySite

Bound to IPS Specimen Type value set
Bound to IPS Specimen Target Site value
set
Bound to Trillium II specimen-collectionmethod value set
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Dataset item

FHIR Resource /
Datatype

Date element

Profiling constraints / extensions

- - Performer

Observation

performer

- - - Category of performer

Organization

type

1..1 - Reference bound to {Organization,
Patient, Practitioner}. Organization is
used when the performer is a lab or a
healthcare institution.
{laboratory medicine, pathology lab,
public health lab, reference lab,
healthcare institution}

- - - Name
- - - Address
- - Testing Method
- - Sub-observation

Organization | Practitioner
Organization | Practitioner
Observation
Observation

name
address
method
related.target (and
related.type = hasmember)

- - - Category of Subobservation
- - - Sub-observation Code
- - - Sub-observation Result

- - - Coded Interpretation
- - - Sub-observation Time
- - - Reference Range
- - - Specimen Tested

- - - Performer

- - - Sub-observation
Comment
- - Observation comment

Observation (subobservation)
Observation (subobservation)
Observation (subobservation)
Observation (subobservation)

category

Reference bound to Observation with
sub-observation profile

Observation (subobservation)
Observation (subobservation)
Observation (subobservation)
Observation (subobservation)
Specimen
Observation (subobservation)

interpretation

Bound to category of sub-observation
value set
bound to LOINC Laboratory tests & vital
signs value set
Restricted to valueQuantity,
valueCodeableConcept, valueString,
valueRatio, valueRange, valueTime,
valuePeriod, valueDateTime,
valueAttachment
Bound to HL7 table 0078

effective[x]

Restricted to effectiveDateTime

referenceRange

type required, at least low or high

Observation (subobservation)
Observation

comment

code
Value[x]

specimen

performer

Same profile as above
Reference bound to {Organization,
Patient, Practitioner}. Organization is
used when the performer is a lab or a
healthcare institution.

comment

Table 4: FHIR STU3 resources mapped to and constrained by the Laboratory Results dataset

7.3 FHIR Extensions
The table below references the extensions built on FHIR STU3 resources by this deliverable.
Extension

Built on resource

Access to online specification

Canonical uri

observationspecialty-uvtrillium2

Observation

https://simplifier.net/TrilliumII/observationspecialty-uv-trillium2

http://trilliumbridge.eu/fhir/Structu
reDefinition/observation-specialtyuv-trillium2

Table 5: Resource extensions built on FHIR STU3 for the Laboratory Results component

24

Deliverable 3.3: Laboratory results library data sets, information structures, value sets and tools

7.4 FHIR Profiles
The table below references the resource profiles built on FHIR STU3 by this deliverable.
FHIR STU3 resource

Access to online specification

Canonical uri

Observation (in the 1st level
of the list)

https://simplifier.net/TrilliumII/Observationlaboratory-uv-trillium2

http://trilliumbridge.eu/fhir/StructureDefinition/o
bservation-laboratory-uv-trillium2

Observation (in the 2nd
level = sub-observation)

https://simplifier.net/TrilliumII/Observationmember-laboratory-uv-trillium2

http://trilliumbridge.eu/fhir/StructureDefinition/o
bservation-member-laboratory-uv-trillium2

Specimen

https://simplifier.net/TrilliumII/Specimen-uvtrillium2

http://trilliumbridge.eu/fhir/StructureDefinition/s
pecimen-uv-trillium2

Organization (producing
laboratory results)

https://simplifier.net/TrilliumII/Organizationlaboratory-uv-trillium2

http://trilliumbridge.eu/fhir/StructureDefinition/o
rganization-laboratory-uv-trillium2

Observation (in the 2nd
level for attachment of
illustrative media content)

https://simplifier.net/TrilliumII/Observationattachment-uv-trillium2

http://trilliumbridge.eu/fhir/StructureDefinition/o
bservation-attachment-uv-trillium2

Table 6: Resource profiles built on FHIR STU3 for the Laboratory Results component
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7.5 Value Sets
The value sets are built and managed in ART-DECOR. The list below provides the direct links to the value
sets on the ART-DECOR platform as well as the canonical url of the ValueSet resources.
Name

ValueSet Resource

ART-DÉCOR Value Set

Laboratory
Specialties

http://trilliumbridge.eu/fhir/ValueSet/laboratoryspecialty

2.16.840.1.113883.3.1937.777.19.11.11
Laboratory Specialties

Laboratory Tests
& Panels

http://trilliumbridge.eu/fhir/ValueSet/laboratorytests-and-panels

2.16.840.1.113883.3.1937.777.19.11.12
Laboratory Tests and Panels

Laboratory and
Vital Sign
Observations

http://trilliumbridge.eu/fhir/ValueSet/laboratoryand-vital-signs-observations

2.16.840.1.113883.3.1937.777.19.11.13
Laboratory and Vital Sign Observations

Coded
Interpretation

http://hl7.org/fhir/ValueSet/observationinterpretation

2.16.840.1.113883.1.11.78
ObservationInterpretation

Specimen Type

http://hl7.org/ips/fhir/ValueSet/specimen-type

2.16.840.1.113883.11.22.56
IPS Specimen Type

Specimen
Collection Site

http://hl7.org/fhir/ValueSet/body-site

2.16.840.1.113883.11.22.55
IPS Target Site

Specimen
Collection Method

http://trilliumbridge.eu/fhir/ValueSet/specimencollection-method

2.16.840.1.113883.3.1937.777.19.11.14
Specimen Collection Method

Sub-observation

http://trilliumbridge.eu/fhir/ValueSet/subobservation-category

2.16.840.1.113883.3.1937.777.19.11.15
Sub-observation Category

http://trilliumbridge.eu/fhir/ValueSet/performingorganization-type

2.16.840.1.113883.3.1937.777.19.11.16
Type of Performing Organization

Category
Type of
Performing
Organization

Table 7: Value Sets for the Laboratory Results component
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7.6 Summary of the Constraints Applied on FHIR by the Component
7.6.1 Composition, observation-laboratory-uv-trillium2 Profile

Figure 6: Constraints on Composition and Constraints of the observation-laboratory-uv-trillium2 Profile

7.6.2 observation-member-laboratory-uv-trillium2 Profile

Figure 7: Constraints of the observation-member-laboratory-uv-trillium2 Profile
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8 Example
Jane Doe has a chronic condition of diabetes mellitus type 2, monitored through a monthly HbA1c test.
During a recent hospital checkup, she was screened as a carrier of a methicillin resistant Staphylococcus
aureus (MRSA). Her blood type is registered in her health record. The Laboratory Results section of her
patient summary includes the blood type, presence of MRSA and the results of HbA1c for the past two
months.
Dataset element

FHIR path

Content

status
category.coding.code
code.text
subject ->Reference(Patient)
effectiveDateTime
performer ->Reference(Organization)
.type.coding.code
.type.coding.system
.name
related[0].type
related[0].target ->Reference(Observation)
related[1].type
related[1].target ->Reference(Observation)
related[2].type
related[2].target ->Reference(Observation)
related[3].type
related[3].target ->Reference(Observation)
extension.url
extension.valueCodeableConcept
.coding.code
.coding.system
.coding.display

final
laboratory
Blood typing

status
category.coding.code
code.coding.code
code.coding.system
code.coding.display
subject ->Reference(Patient)
effectiveDateTime
valueCodeableConcept.coding.code
valueCodeableConcept.coding.system
valueCodeableConcept.coding.display

final
laboratory
882-1

status
category.coding.code
code.coding.code
code.coding.system
code.coding.display
subject ->Reference(Patient)
effectiveDateTime
valueCodeableConcept.coding.code

final
laboratory
945-6

Laboratory Observation[0]

October 10, 2015
laboratory-medicine
urn:2.16.840.1.113883.4.642.3.403
Laboratoire de charme
has-member
- -> Sub-observation[0]
has-member
- -> Sub-observation[1]
has-member
- -> Sub-observation[2]
has-member
- -> Sub-observation[3]
observation-specialty-uv-trillium2
BLB
urn:oid:2.16.840.1.113883.12.74
Blood Bank

- -> Sub-observation[0]

http://loinc.org

ABO and Rh group [Type] in Blood
October 10, 2015 09:15:00
278149003
http://snomed.info/sct

Blood group A Rh(D) positive

- -> Sub-observation[1]

http://loinc.org

C Ab [Presence] in Serum or Plasma
October 10, 2015 09:35:00
10828004
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valueCodeableConcept.coding.system
valueCodeableConcept.coding.display

http://snomed.info/sct

status
category.coding.code
code.coding.code
code.coding.system
code.coding.display
subject ->Reference(Patient)
effectiveDateTime
valueCodeableConcept.coding.code
valueCodeableConcept.coding.system
valueCodeableConcept.coding.display

final
laboratory
1018-1

status
category.coding.code
code.coding.code
code.coding.system
code.coding.display
subject ->Reference(Patient)
effectiveDateTime
valueCodeableConcept.coding.code
valueCodeableConcept.coding.system
valueCodeableConcept.coding.display

final
laboratory
1156-9http://loinc.org
little c Ab [Presence] in Serum or
Plasma

status
category.coding.code
code.coding.code
code.coding.system
code.coding.display

final
laboratory
17856-6

Positive

- -> Sub-observation[2]

http://loinc.org

E Ab [Presence] in Serum or Plasma
October 10, 2015 09:35:00
10828004
http://snomed.info/sct

Positive

- -> Sub-observation[3]

October 10, 2015 09:35:00
260385009
http://snomed.info/sct

Negative

Laboratory Observation[1]

subject ->Reference(Patient)
effectiveDateTime
performer ->Reference(Organization)
.type.coding.code
.type.coding.system
.name
valueQuantity.value
valueQuantity.unit
valueQuantity.system
valueQuantity.code
comment
extension.url
extension.valueCodeableConcept
.coding.code
.coding.system
.coding.display

http://loinc.org

Hemoglobin A1c/Hemoglobin.total in
Blood by HPLC
November 10, 2017 08:20:00
laboratory-medicine
urn:oid:2.16.840.1.113883.4.642.3.403
Laboratoire de charme
7.5
%
http://unitsofmeasure.org
%
Above stated goal of 7.0 %
observation-specialty-uv-trillium2
CH
urn:oid:2.16.840.1.113883.12.74
Chemistry

Laboratory Observation[2]
status
category.coding.code
code.coding.code
code.coding.system

final
laboratory
17856-6
http://loinc.org
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code.coding.display
subject ->Reference(Patient)
effectiveDateTime
performer ->Reference(Organization)
.type.coding.code
.type.coding.system
.name
valueQuantity.value
valueQuantity.unit
valueQuantity.system
valueQuantity.code
comment
extension.url
extension.valueCodeableConcept
.coding.code
.coding.system
.coding.display

Hemoglobin A1c/Hemoglobin.total in
Blood by HPLC
December 10, 2017 08:20:00
laboratory-medicine
urn:oid:2.16.840.1.113883.4.642.3.403
Laboratoire de charme
7.0
%
http://unitsofmeasure.org
%
Returned to goal of 7.0 %
observation-specialty-uv-trillium2
CH
urn:oid:2.16.840.1.113883.12.74
Chemistry

Laboratory Observation[3]
status
category.coding.code
code.coding.code
code.coding.system
code.coding.display
subject ->Reference(Patient)
effectiveDateTime
performer ->Reference(Organization)
.type.coding.code
.type.coding.system
.name
valueCodeableConcept.coding.code
valueCodeableConcept.coding.system
valueCodeableConcept.coding.display
comment
extension.url
extension.valueCodeableConcept
.coding.code
.coding.system
.coding.display

final
laboratory
42803-7
http://loinc.org

Bacteria identified in Isolate
December 10, 2017 08:20:00
laboratory-medicine
urn:oid:2.16.840.1.113883.4.642.3.403
Laboratoire de charme
115329001
http://snomed.info/sct
Methicillin resistant Staphylococcus
aureus
Healthy carrier of MRSA
observation-specialty-uv-trillium2
MB
urn:oid:2.16.840.1.113883.12.74
Microbiology

Table 8: Laboratory Results Component Example
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Object

Resource uploaded on simplifier.net

Laboratory Observation[0]
- -> Sub-observation[0]
- -> Sub-observation[1]
- -> Sub-observation[2]
- -> Sub-observation[3]
- -> Laboratory (performer)
- -> Patient
Laboratory Observation[1]
Laboratory Observation[2]
Laboratory Observation[3]

https://simplifier.net/TrilliumII/Observation-example-5
https://simplifier.net/TrilliumII/Observation-example-4
https://simplifier.net/TrilliumII/Observation-example-3
https://simplifier.net/TrilliumII/Observation-example-2
https://simplifier.net/TrilliumII/Observation-example-1
https://simplifier.net/TrilliumII/Organization-laboratory-example
https://simplifier.net/TrilliumII/Patient-example-02
https://simplifier.net/TrilliumII/Observation-example-6
https://simplifier.net/TrilliumII/Observation-example-7
https://simplifier.net/TrilliumII/Observation-example-8

Table 9: Resources instantiating the example

9 Open and Closed Issues
Issue#
LAB_1

LAB_2

LAB_3
LAB_4

LAB_5

Description and disposition
The Trillium II core dataset for laboratory results is less minimal that the
dataset of “result section” of the CEN/TC251 IPS.
Disposition: The rationale for that is well explained. Laboratory require
more qualifying attributes (such as who and when). The Trillium II dataset
is nevertheless conformant to the CEN one.
The Observation.context element could be constrained to 0..0 by the
profile.
Disposition: It is left optional (unconstrained), so that if an author wants to
include it in the observation he can do so.
Should there be a section dedicated to laboratory results?
Disposition: One common “Results” section, with specialized entries.
Should the Observation reference the DiagnosticReport it was extracted
from to fill the summary?
Disposition: At this stage the answer is “No”, but we might reopen this
issue in a future version of the profile, if evidence of such a need are
provided.
Observation.related[type = has-member] is used to link sub-observations
as well as illustrative attachments. R4 introduced a breaking change from
STU3 there.
Disposition: To stay compatible with future R4, the profile slices the
related element, and uses “derived-from” for illustrative attachments.

Status
Closed

Closed

Closed
Closed

Closed

10 Recommendations
Correction of the value set “Specimen collection method: tracker #15515.

11 Index of Value Sets
See 7.5.
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12 Glossary
Abbreviation
ART-DECOR
CEN
CEN/TC 251
CIMI
FHIR
HL7
IHE
IPS
ISO
ISO/TC 215
IVD
LOINC
MRSA
OID
PaLM
SNOMED CT
STU3
UCUM
UDI
WHO

Definition
Advanced Requirement Tooling – Data Elements, Codes, OIDs and Rules
Comité Européen de Normalisation
Technical Committee Health Informatics of CEN
Clinical Information Modeling Initiative
Fast Healthcare Interoperability Resource – Standard from HL7
Health Level Seven - organization developing standards for interoperability in
healthcare
Integrating the Healthcare Enterprise
International Patient Summary – Project of HL7 International and CEN TC 251
International Organization for Standardization
Health Informatics Technical Committee of ISO
In vitro diagnostic (a kind of medical device operating on in vitro biologic specimens)
Logical Observation Identifier Names and Codes – reference terminology
Methicillin resistant Staphylococcus aureus
Object Identifiers, which are universal by construction
Pathology and Laboratory Medicine domain of IHE
Systematized Nomenclature of Medicine Clinical Terms – reference terminology
Standard for Trial Use release 3 of the FHIR standard
The Unified Code for Units of Measure – code system
Unique Device Identification system defined by the FDA
The World Health Organization
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