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Foreword 

This docum ent (EN  1 61 4: 2006) h as been prepared by Technical  Com m ittee CEN /TC 251  “H ealth  inform atics”,  
the secretariat of wh ich  is h eld  by N EN .  

This European Standard shal l  be g iven the status of a nati onal  stand ard,  either by pu bl ication  of an  identical  
text or by end orsem ent,  at the latest by M arch 2007,  and  confl icting  national  standards sh al l  be withdrawn at 
the latest by M arch 2007.  

This docum ent supersedes EN V 1 61 4: 1 995.  

The m ajor technical  chan ges are that issues relati ng  to th e distinction  between kinds and  instances of 
property h ave been resolved  an d th at n orm ative references to I U PAC-I FCC C-N PU  have been rem oved.  

Accordin g to th e CEN /CEN ELEC I nternal  Reg ul ation s,  the national  stand ards organi zations of the fol lowin g 
countries are boun d to im plem ent this European Stan dard:  Austria,  Belgiu m ,  Cyprus,  Czech Republic,  
Denm ark,  Estonia,  Fin land ,  France,  Germ an y,  Greece,  H ungary,  I cel and,  I rel and,  I tal y,  Latvia,  Lithu an ia,  
Luxem bourg,  M al ta,  N etherlands,  N orway,  Polan d,  Portugal,  Rom ania,  Sl ovakia,  Slovenia,  Spain,  Sweden ,  
Switzerlan d and U nited  Kin gdom .  

http://dx.doi.org/10.3403/00621108
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Introduction 

This European Stan dard  provides a m odel  for th e representation of ded icated  kinds of property in  laboratory 
m edicine.  

The need  for th is work stem s from  the increasin g use of com puterized  cl in ical  laboratory inform ation  system s,  
and  the increasing  need for rel iable comm unication  between laboratory inform ation  system s and between 
laboratory an d  other h eal th  care inform ation  system s (HCI S).  

Potential  users of this European  Stand ard are:  

-  intern ational  and  n ational  organ izations responsibl e for devel opm ent,  m ainten ance or reg istration of 
nom enclatures,  classifications and  coding system s;  

-  desig ners and  developers of HCI S,  e. g.  laboratory i nform ation  system s (LI S);  

-  persons responsibl e for acquisi tion of H CI S an d checking com pliance with  stan d ards;  

-  desig ners and  developers of com puterized d iagnostic devices an d d ata acquisition  system s;  

-  devel opers of com m unication stan dards.  

The degree to wh ich  a m essage (such as a cl in ical  laboratory report) needs to be expressed in  a form al,  
system atic langu age depends on th e geographical,  l ing uistic,  soci al  or professional  d istance between the 
com m unicating  parties.   The greater th e d istance,  the greater the risk of m isunderstanding.  

Within  an y one cl inical  laboratory,  local  j argon term s m ay be used  which  are usual l y wel l  und erstood  between 
colleagu es (Local  Dialect A in  Figure 1 ),  but wh ich would  not be sufficientl y widel y known for comm unication  
with  th e outside world.   Likewise,  a laboratory and  its l ocal  com m unity of users,  such as hospital  or com m unity 
ph ysicians,  m ay use a "local  dialect" of the l ang uag e of cl inical  laboratories whi ch is wel l  und erstood  by al l  
concerned;  bu t if com m unication  possibi l ities are wider,  even transnational ,  risks of serious m isunderstand ing 
arise.  
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Figure 1  — Reference terminology as the bridge between local  dialects 

Risks of m isunderstandin g  also increase when the "professional  d istance" between comm unicating parti es 
increases,  e. g.  laboratory to health  adm inistrator rather than laboratory to cl i nician .  

Two approaches to red ucin g th is risk are:  

1 .  To standardi ze the techn ical  langu age used by cl inical  laboratory workers,  users of the service,  and  other 
interested  parties throu ghout the whole area in  wh ich com m unications m ay take place by el im inatin g  al l  "l ocal  
d ialects".  

This is  obviousl y im practicabl e.   Laboratory workers and cl inicians would  object to an y such attem pt from  
m edical  inform atics.   I n  the lon g run,  agreem ent between professional  bod ies,  with  the cooperation  of 
education al  institutions,  m ay l ead  to a  greater degree of uniform ity in  th e l ang uag e of cl in ical  laboratories,  bu t 
this wi l l  not happen q uickl y and  cannot be forced.  

2.  To create a coding schem e and  a reference term inol ogy for l aboratory m ed icin e which  can  be used  as 
the basis for cod in g the d edicated  kind-of-property part of a  cl inical  laboratory m essages for transm ission 
between d ifferent locations and  wh ich  contains sufficient inform ation to al l ow the m essage to be translated 
from  and  to the req uired "l ocal  d ial ect" at each end.  The coding schem e should  be based on  a stand ardized 
representation  structure.  

This is the m ore practical  approach.  

1  Scope 

1 .1  Purpose 

This European  Stan dard  provides a structure aid in g  th e representati on,  e. g.  system atic term s or codi ng 
system s,  of dedicated  kind s of property,  incl uding d edicated  kinds of quantity,  in  laboratory m edicin e.   The 
structure for representation  is intend ed to faci l itate the unam biguous comm unication of m essages contain in g  
inform ation  about properties.  
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1 .2 Field of application 

This European  Stand ard is appl icable to al l  branch es of laboratory m edicin e and  other bod ies offerin g 
laboratory anal ytic services.  Exam inations perform ed in  the ph ysician's office,  at the bedside,  or in  the h om e 
are consid ered  to be part of the laboratory m edicine dom ain and  th us th is European Stand ard  appl ies.  

1 .3 Uses 

This structure for representation  constitutes the essential  basis for developm ent of nom enclatures and cod in g 
system s intend ed for use in  unam biguous and  ful l y inform ative comm unication  abou t properties,  wh ich fal l  
with in  the field  of appl ication.  Every such com m unication,  incl ud ing  req uests to and  reports from  cl inical  
laboratori es,  and inform ation retrieval  for m anagem ent reporti ng,  research and  reim bursem ent,  wi l l  req uire 
add iti onal  i nform ation  which  is outsid e th e scope of this European Standard.  

1 .4 Limitations 

I t shou ld  be em phasi zed  th at i t is n ot the purpose of th is European Stan dard to standard i ze the lan guage used  
by health  care practiti oners in  requesting  or reporting  cl in ical  laboratory data.   I t m ay,  however,  be used  as a 
guide by those who wish  to adopt system atic term s for routi ne requesting  and  reporting  of laboratory d ata.  

The syntax used  for representing d edicated  kinds-of-property is outside the scope of this European Stand ard,  
as are syn tactic ru les for th e construction of codes in  codi ng schem es.  

The purpose is n ot to standard i ze th e presen tation  of properties or kinds-of-property in  user interfaces of 
com puter system s nor the presentation  in  pri nted  docum ents.  

2 Normative references 

N ot appl icable.  

3 Terms and definitions 

For the purposes of th is docum ent,  the fol lowin g term s and  defin iti ons appl y.  

3.1  
system 
part or ph enom enon  of the perceivable or conceivable world  consisting  of a  dem arcated  arrangem ent of a set 
of elem ents and  a set of rel ationships or processes between these el em ents [1 ]  

EXAMPLE A given  hu man being;  a given portion  of u rine;  the bl ood of a given person.  

N OTE A system is,  with  the exception  of the u niverse,  a part of at least one more comprehensive su per system and 
can  itself contain one or several  su bsystems.  

3.2 
component 
part of a system  (3. 1 ) 

EXAMPLE Bod y of a given hu man being;  gl u cose in  a given  portion  of urine;  the process of coagul ation  of the blood 
of a given person.  

N OTE 1  Systems are open,  i . e.  transport occu rs across their borders,  both  as input and  outpu t.   Such  transported 
entities may be convenientl y regarded  as components of the system.  

N OTE 2  Components may be compl ex in  that they may be aggregates of other components.  
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3.3 
property 
inherent state- or process-descriptive feature of a system  (3. 1 ) incl udi ng  an y pertin ent component  (3. 2) 
being d eterm ined  

EXAMPLE Mass of the body of a given person  at a given  point in  time;  amou nt-of-su bstance concentration  of 
gl ucose in  a portion  of u rine at a given point in  time.  

3.4 
quantity 
attribute of a ph enom enon,  bod y or substance that m ay be d istingu ished q ual itativel y and  d eterm ined 
quan titativel y [VI M]  

EXAMPLE Mass of a given object at a given  point in  time.  

N OTE 1  Quantity is more specific in  rel ation  to property (3. 3).  

N OTE 2  The ad jectives "m easu rable" and  "physical "  are used  in  VI M and  in  I SO 31 ,  respectively,  when req u ired  to 
point ou t that the word  "qu antity"  is used in  i ts metrol ogical  sense.   I n  general ,  these ad jectives can  be omitted .  

3.5 
kind-of-property 
com m on definin g  aspect of m utual l y com parabl e properties  (3. 3) [1 ]  

EXAMPLE Col our;  mass;  amou nt-of-su bstance concentration.  

N OTE The hyphens are u sed  to clarify that the mod ifier "kind " shou ld  be seen as part of a connected  whole.  

3.6 
dedicated kind-of-property 
kind-of-property  (3. 5) wi th  a  gi ven kind  of system  (3. 1 ) an d a g iven  kind  of component  (3. 2) su bject for 
determ ination  

EXAMPLE Mass of the bod y of a non-specified  hu man being;  amount-of-su bstance concentration of glucose in  urine.  

3.7 
procedure 
specified  way to carry out an  activity or a process [9]  

3.8 
measurement scale 
ordered  set of values of quantities of a given  kind,  contin uous or discrete,  used  i n  arranging  qu antiti es of th e 
sam e kind  by m agnitude [1 2]  

3.9 
unit 
scalar q uantity,  defined  and  adopted  by con vention,  with  wh ich oth er q uantities of th e sam e kind  are 
com pared in  order to express their m agnitu des [1 2]  

4 Requirements 

4.1  Representation of dedicated kind-of-property 

The fol lowing elem ents stem m ing from  the ontol og y of property shal l  be used  for the represen tation of 
dedicated kinds-of-property  (3. 6) in  laboratory m edicine:  

 kind  of system  (3. 1 );  
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 kind  of component  (3. 2);  

 kind-of-property  (3. 5).  

Representations of ad ditional  entities shal l  be appen ded to an y or al l  of the el em ents when this is necessary 
to further specify the dedicated kind-of-property  (3. 6) to the degree req uired for a given purpose.  While th e 
three elem ents above represent aspects of the property exam ined,  other aspects related  to the exam ination of 
the property or the representation  of the valu e of the property m ay need to be specified.  Thus,  a 
representation  of a dedicated kind-of-property  (3. 6) m ay be furth er specified  by:  

procedure  (3. 7);  

 measurement scale  (3. 8);  

 unit  (3. 9).  

EXAMPLE Specification  to the system  pl asma,  may be the su per-system venou s bl ood;  to the component chromium,  
the specification  Stock notation  I V;  to the kind-of-property mass concentration,  the specification may be the measuring 
scale.  Proced ure specifications often  appl y to the whol e dedicated  kind -of-property.  

N OTE Components may be compl ex,  i . e.  consist of aggregates of other components,  e. g.  in  the case of su ms or 
ratios.  
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Annex A 
(informative) 

 
Representation of dedicated kinds-of-property 

I n  reports for m edical  d iagnosis and  treatm ent i t is  necessary to ensure con nectivity between l aboratory 
producti on  d atabases,  m edical  h eal th  records and  req uest and  report system s.  A prerequ isite to enabl e th is 
connectivity is  th e abi l ity to represen t exam ined  properties in  a system atic stand ardized  way.  This European 
Stan dard  aim s to provid e such a system atic standard ized  way of representing  th e part of laboratory m essages 
pertaining  to th e kind-of-property exam ined.  

To i l l ustrate how a property can  be represented  in  a  laboratory m essage,  the fol lowing  d iagram  is given.  The 
exam ple chosen is the am ount-of-substance concentration  of g lucose in  plasm a from  venous bl ood of a 
fasting  patient exam ined  i n  a sam ple from  the patient at a given point in  tim e.  The laboratory m essage 
representing the exam ined  property contains,  am ong  other things,  the spatiotem poral  specification ,  i . e.  th e 
subject of care and  the tim e of exam ination,  and  the d edicated  kind-of-property exam ined.  I n  a practical  
context m ore com plex m essage form ats are of course need ed.  The m essage refers to a representation of a 
ded icated  kind-of-property,  usuall y using  a cod e val ue obtained  from  a laboratory reference term inol og y,  
which  in  turn uses a representation  structure accord in g  to this European  Stand ard  [2].  

The representation of the ded icated  kind-of-property consists of representations for the kind  of system ,  the 
kind  of com ponent,  and  the kind-of-property.  I n  the exam ple,  the kind  of system  plasm a is specified  by stating  
that the plasm a is taken from  venous blood  from  a fasting  patient,  where venous blood  and fasting patien t are 
specifications to the kind  of system  plasm a.  I n  term s of Aristotelian  d efinition ,  the system  is the genus and  th e 
specifications are the d ifferentiae.  The kind  of com ponent and  th e kind-of-property as wel l  as th e ded icated  
kind-of-property can be specified  sim ilarl y.  
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Figure A.1  — Example of a representation of a dedicated kind-of-property 

Two im portant d istinctions when  reason in g abou t properties are the instance-kind  distinction  an d  the sem ioti c 
level  distinction.  Consid er the fol l owi ng exam ple:  There are two properties exam ined,  the am ount of 
substance concentration  of glucose in  plasm a from  ven ous bl ood  of two distinct fasting  patients at two 
different points i n  tim e.  These two properties are two instances of on e kind.  Considerin g that these two 
properties have been exam ined in  th e real  worl d  in  som e real  patients,  th ese two properties can exist on  a 
conceptu al  level  in  the m ind  of observers of the exam ination and  on  a representation al  level,  e. g.  in  report 
m essages or in  laboratory inform ation system  (LI S) databases.  The scope of this European Standard  is solel y 
the representation of kinds,  specificall y of dedicated kinds-of-property.  The standard  does not aim  to 
standard ize representation  of instances.  

                                                      

* "d issol ved  in"  here means that instances and  not kinds are d issol ved.  
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 Instance Kind (dedicated) 

Representation  E. g.  LI S database 
record  or laboratory 
m essage 

System atic term  for 
ded icated  kind-of-
property (e. g.  
according  to C-N PU  [2]  
or LOI N C [3]) 

Concepts I ndividu al  concept General  concept 

Real ity Object U niversal  [4]  
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Annex B  
(informative) 

 
C-NPU 

IFCC / Committee on Nomenclature,  Properties and Units 

IUPAC / Subcommittee on  Nomenclature,  Properties and Units 

Properties and Units in  the Clinical  Laboratory Sciences 

A structure for reporting of results in  cl inical  chem istry was given in  detai l  by I FCC and  I U PAC in  
"Recom m endation 1 966" [5].  The recom m endation  has been  th e basis for m uch of the work in  representation  
of kinds of property in  laboratory m edicin e [6].  Over the years,  the m odel  of representation  of 
“Recom m endation 1 966”  h as been d evel oped to encom pass al l  exam inations i n  l aboratory m edicine.  Th e 
m ore general  concept of property (in  relation  to q u antity) was introd uced  an d a thoroug h term inol ogical  
anal ysis has been perform ed.  

The C-N PU syntax states the fol lowin g requ irem ents regardin g the form at of the system atic term  for a 
ded icated  kind-of-property:  

System (specification)-Com ponent(specificati on);  Kind-of-property(specification).  

The elem ent "(specification )" shal l  be em pty when no specification is required.   The em  dash fol lowing the 
nam e of the system  and th e sem icolon  fol lowing  th e n am e of the com ponent are part of th is syn tax and  th ese 
characters shal l  not be used within  term s for kind  of system ,  kind  of com ponent n or kind-of-property.  

To use th e C-N PU  coding  schem e for representation  of properties,  th e exam ination  shall  be specified  in  space 
and  tim e,  i . e.  a patient id  and d ate and tim e shall  be given .  
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Annex C  
(informative) 

 
LOINC 

LOINC Committee,  The Regenstrief Institute,  Indianapolis,  Indiana,  USA 

Logical  Observation Identifier Names and Codes 

The LOI N C database provides a set of un iversal  nam es an d I D  cod es for id entifyin g  laboratory and  cl inical  
test resu lts [7,  8].  Currentl y,  m an y U S laboratories are using  ASTM 1 238 or its  sister stan dard  H L7,  (H eal th 
Level  Seven ,  http: //www. h l7. org  ),  to send laboratory results electron ical l y from  producer laboratories to 
cl in ical  care system s in  hospitals.  A H L7 m essage carries one record for each separate test observation.  
Within  this record  is one field  that identifies the test,  and  another that reports i ts value.  I n  H L7 nom enclature,  
the field  th at carries th e observation  id entifier is cal led  OBX-3,  and  th e field  that carries th e observation  valu e 
is cal l ed  OBX-5.  

The LOI N C database provides un iversal  identifiers for observations i n  H L7 m essages.  The scope of th e 
LOI N C incl udes th e codes that id entify the test observation  per se,  not th e codes that m ight be reported in  th e 
values of som e test observations.  I f observations are seen as a question and  the observation  val ues as 
answers,  LOI N C provid es codes for the questions.  Oth er code system s provide codes for the answers.  

LOI N C nam es are defined  in  term s of six m ajor,  and  up to four m inor,  axes.  The form al  LOI N C nam e shall  
inclu de entries for the first six m ajor axes.  The m ethod axis is includ ed on l y when  the m ethod distinction  
m akes an  im portant d ifference to the cl in ical  interpretation  of the resu lt.  

Syn tax of LOI N C nam es:  

<an al yte/com ponent>: <kin d  of property of observation  or m easurem ent>: <tim e aspect>:  
<system  (sam ple)>: <scale>: <m ethod> 

The m inor axes includ e ch al l enge inform ation,  adjustm ents,  super-system  and tim e operators.  The chal len ge 
axis is th e m ost com plex and inclu des am ount,  rou te,  and  tim ing.  

The LOI N C code used to report a  sing le observati on  can also be used to order that observation.  The LOI N C 
database incl udes codes for som e test packages (panels) but on l y th e m ost comm on and standard ized  ones.  
Each  record  carries th e form al  six-part LOI N C nam e;  th e LOI N C code,  a  n um ber with  a check dig it,  th e 
observation  cl ass,  related  nam es,  and other attribu tes.  For m ost classes of laboratory observations,  th e 
database also inclu des a "short" report nam e that is <30 characters.  
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