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Properties and units in the clinical laboratory 
sciences: Part IV. Properties and their code values 
(Technical Report) 

Synopsis 

To facilitate and to assure correct electronic transmission of request and report on clinical laboratory properties 
over cultural and linguistic barriers, a systematic nomenclature has been prepared for a series of laboratory 
specialities. 

Each defined property has been given a unique code value preceded by the coding scheme identifier: NPU. 
The NPU code value and its adhering code value string for each term allow expression of the concept 

The coding scheme is accessible on Internet from C-NPU Home page address http://inet.uni- 
according to local script, idiom or conventions. 

c.dk/homelifcc-iupac-cnpu. 

Scope 

The coding scheme prepared is intended as a repository of code values and terms of properties to be 
used in the transfer of information on such properties through computing and telecommunication 
equipment used in the health services. 

Preface 

The document is the fourth part of a series on properties measured in the clinical laboratory sciences 
initiated in 1987. 

The series will comprise the five general parts (I-IV and XI) and a series of special parts: 

I 
II 
Ill 
IV 
V 
VI 
VII 
Vlll 
IX 
X 
XI 
XI1 
Xlll 
xv 
XVI 

Syntax and semantic rules [I] 
Kinds-of-property [2] 
Elements (of properties) and their code values 
Properties and their code values 
Properties and units in Thrombosis and Haemostasis [3] 
Properties and units in IOC prohibited Drugs [4] 
Properties and units in Inborn Errors of Metabolism 
Properties and units in Clinical Bacteriology 
Properties and units in Trace elements 
Properties and units in General Clinical Chemistry 
Coding systems - Structure and guidelines 
Properties and units in Clinical Pharmacology and Toxicology 
Properties and units in Reproduction and Fertility 
WWW databases 
Properties and units in Clinical Allergology 

The size and complexity of part Ill and IV is such that their lists will be presented in electronic format 

The overall aim is access by electronic media of: 
only. 

“Compendium of terminology and nomenclature of properties in clinical laboratory sciences” [5]. 
“Glossary of terms in quantities and units in clinical chemistry” [6]. 
“Properties and units in the clinical laboratory sciences” (the present series of documents). 

2584 0 1997 IUPAC 



Properties and their code values 2585 

INTRODUCTION 

The variety of properties observed in the domain of the Clinical Laboratory Sciences is well over 5000. 
The number of properties observed is 5 to 10 per inhabitant per year in industrialised countries. 

code values from a local coding scheme. 

often is not readily transformed to coded sets from other coding schemes. 

presented a system of concepts based on [S] for a systematic nomenclature to function as a bridge 
between local dialects. 

An increasing part of the billions of requests and reports is transmitted by electronic means, mostly by 

The expression of the meaning of a code value is according to local habit, rules and conventions. This 

To facilitate inter region electronic communication. the European standard ENV 1614:1995 [n has 

d 

standard - 
systematic 
nomenclature 

Fig. 1. From ENV 16141995 [7] 

Based on this system of concepts and on the European standard ENV 12435:1996 191, that deals with 
the presentation of results, terms have been elaborated and codified for communication between clinical 
laboratory informatian systems and other health information systems. 

nomenclature of properties in the clinical laboratory sciences" [5], while details of the syntax and semantic 
rules are given in 111. 

A basic document for further description and clarification is "Compendium of terminology and 

SYSTEMATIC NAMES AND RESULTS 

The outcome of a laboratory examination may be schematised as 

Property = Result 

or more specified 

Systern(specification)--; kind-of-property(specificati0n) = value ' unit 

or as generally in Clinical Laboratory Sciences 

System(specitication~omponent(specification); kind-of-property(specification) = value . unit 

Although the system of concepts is generally applicable, modifications and extensions are needed in 
some subject fields. 

@ 1997 IUPAC. Pure andAppiied Chsmistry69.258~2591 



2586 COMMISSION ON NOMENCLATURE, PROPERTIES AND UNITS 

Table 1. 
Semantic link 
Code value 1 Meaning 

Element (example) 
Code value I Meaning 

or as a code value string: 

[NPUOZI 921 A QU59901 :MSH94D010949:QU59903:CAS50-99-7:QU59905:QU50003:QU59907~ = 
5,6:QU59909:QU09408:QU59910:QU99999: 

The coding scheme for properties basically comprises a list of coded sets that is an NPUXXXXX and a 
corresponding code value string (Sample page 1). On expressing the code values for elements in a 
particular language, the list of properties is generated in that language. The present list is presented in 
English (Sample pages 2 and 3). 

Details are in part XI Coding systems - Structure and guidelines. 
Each entry comprises a term with an NPU code value and when appropriate a molar mass, calibrator, 

authority, (when appropriate other terms and notes), and an example in a short form. 

EXAMPLE 

Plasma- 

substance concentration 
mil limolell itre 
M = 180,2 g/mol 
Authority: CAS50-99-7 
[NPUOZI 921 
P-Glucose; subst.c. = ? mmol/l 

Glucose; 

FUNCTIONALITY 

Specialities 
Testing and inclusion in the list has been done for clinical allergology, clinical bacteriology, clinical 
chemistry, clinical pharmacology, complement factors, haematology, clinical immunology, inborn errors of 
metabolism, reproduction and fertility, trace elements, and thrombosis and haemostasis. 

The list is to be expanded as needs arise. 

Linguistic expression 
The basis of the coding scheme is the code value strings, representing the meaning of the NPU code 
values. 

0 1997 IUPAC, Pure and Applied Chemistry09,2583-2591 



Properties and their code values 2587 

The expression has been successfully tested in: 
1. Germanic languages: English, German, Dutch, Norwegian, Swedish, Danish. 
2. Romance languages: French, Catalan, Italian, Spanish, Portuguese. 
3. Slavic languages: Czech, Slovak. 
4. Other languages: Arabic, Chinese, Finnish and Welsh. 

EXAMPLE [NPU02192] 

P-Glukos; subst konc = 5,6 mmol/L 
PIa-Glucosa; c.sust. = 5,6 mmol/l 

Swedish 
Spanish 

Internet access 
The information on properties is given in three forms on the Home page: 
1. Code value strings preceded by an NPU code value as in Sample page 1. Each code value string 

represents the definition of a property (See sample pages 2 and 4). 
2. Short form comprising the abbreviated presentation of properties as in Sample page 4. 
3. Complete text as in Sample pages 2 and 3. 

REFERENCES 

IUPAC-IFCC (International Union of Pure and Applied Chemistry- International Federation of 
Clinical Chemistry), Commission/Committee on Quantities and Units (in Clinical Chemistry). 
Properties and units in the clinical laboratory sciences. I. Syntax and semantic rules. 
Recommendations 1995. Prepared for publication by Olesen H. Pure & Appl Chem 1995; 67: 1563- 
74; Eur J Clin Chem Clin Biochem 1995; 33: 627-36; Clin Chim Acta 1996; 245: S5-S21. 
IUPAC-IFCC (International Union of Pure and Applied Chemistry- International Federation of 

Clinical Chemistry), CommissiorKommittee on Nomenclature, Properties and Units. Properties and 
units in the clinical laboratory sciences. II. Kinds-of-property. Recommendations 1996. Prepared for 
publication by Olesen H, Kenny D. Eur J Clin Chem Clin Biochem 1997; 35: 317-44. 
ISTH (International Society on Thrombosis and Haemostasis), Scientific and Standardization 
Committee and IUPAC-IFCC (International Union of Pure and Applied Chemistry-International 
Federation of Clinical Chemistry), Commission/Committee on Quantities and Units(in Clinical 
Chemistry). Recommendations 1995. Properties and units in the clinical laboratory sciences. V. 
Properties and units in Thrombosis and Haemostasis. Eur J Clin Chem Clin Biochem 1995; 33: 637- 
60; Clin Chim Acta 1996; 245: S23-S28; Pure and Appl Chem 1997, in press. 
IUPAC-IFCC (International Union of Pure and Applied Chemistry- International Federation of 
Clinical Chemistry), Commission/Committee on Nomenclature, Properties and Units. Properties and 
units in the clinical laboratory sciences. VI. Properties and units in IOC prohibited drugs. 
Recommendations 1997. Prepared for publication by Olesen H, Cowan D, Bruunshuus I, Klempel K, 
Hill G. Eur J Clin Chem Clin Biochem 1997, in press. Pure and Appl Chem 1997, in press. 
IUPAC-IFCC (International Union of Pure and Applied Chemistry- International Federation of 
Clinical Chemistry), Commission/Committee on Quantities and Units (in Clinical Chemistry), 
1995. Compendium of terminology and nomenclature of properties in clinical laboratory sciences. 
JC Rigg, SS Brown, R Dybkaer, H Olesen. Oxford: Blackwell Science, 290 pages. 
IUPAC-IFCC (International Union of Pure and Applied Chemistry- International Federation of 
Clinical Chemistry), Comrnission/Committee on Quantities and Units(in Clinical Chemistry), 1995. 
Glossary of terms in quantities and units in clinical chemistry. Prepared for publication by Lehmann 
HP, Fuentes-Arderiu X, Bertello, LF. Pure and Appl Chem 1996; 68: 957-1000. Biochim Clin 1995; 

CENRC 251, 1995. European Standard ENV 1614. Medical informatics. Structure for 
nomenclature, classification and coding of properties in clinical laboratory sciences. 
IUPAC-IFCC (International Union of Pure and Applied Chemistry-International Federation of 
Clinical Chemistry), 1967. Quantities and Units in Clinical Chemistry. Including Recommendation 
1966. Prepared for publication by DybkEr R, Jerrgensen K. Copenhagen: Munksgaard, 102 pp. 
CENRC 251, 1996. European Standard ENV 12435. Medical informatics. Expression of the results 
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Properties and their code values 

SAMPLE PAGE 2 (full text, according to sample page 1; NPUOlOOl to NPUOIOIG) 

Urine- 

M 336,43 gimol 
Authority: IOC; IFCCIC-LDA; INN88; CAS37517-30-9 
[NPUOIOOl] 
U-Acebutolol(l0C 95 Screen; 0 1) = ? 

Urine- 
Acebutolol; 

arbitrary concentration(l0C 95 Confirm; 0 1) 
M = 33643 girnol 
Authority: IOC; IFCCIC-LDA; INN88; CAS37517-30-9 
[ N PUO I 0021 
U-Acebutoiol; arb.c.(lOC 95 Confirm; 0 1) = ? 

Urin- 
Acebutolol; 

substance concentration 
micromolellitre 
M = 336.43 glmol 
Authority: INN88; CAS37517-30-9 
[NPU01003] 
U-Acebutolol; subst.c. = ? pmolll 

Plasma- 
Acepromazine; 

substance concentration 
rnicromolellitre 
M 326,47 g h o l  
Authority: INN88; CAS61-00-7 
[NPU01004] 
P-Acepromazine; subst.c. = ? pmolll 

Acebutolol(l0C 95 Screen; 0 1) 

Blood- 
Acetaldehyde; 

substance concentration 
micromolellitre 
M = 44,05 gImol 
Authority: CAS75-07-0 
[NPU01005] 
B-Acetaldehyde; subst.c. = ? pmolIl 

Urine- 
Acetaldehyde; 

substance concentration 
micromolellitre 
M = 44,05 g h o l  
Authority: CAS75-07-0 
[NPUOIOOG] 
U-Acetaldehyde; subst.c. = ? pmolli 

Urine- 
Acetazolamide; 

arbitrary concentration(l0C 95 Screen; 0 1) 
M = 222,251 g h o l  
Authority: IOC; IFCCIC-LDA; iNN88; CAS59-66-5 
[NPU01007] 
U-Acetazolamide; arb.c.(iOC 95 Screen; 0 1) = ? 

Urine- 
Acetazolamide; 

arbitrary concentration(l0C 95 Confirm; 0 I )  
M = 222,25 g h o i  
Authority: IOC; IFCCIC-LDA; INN88; CAS59-66-5 
[NPU01008] 
U-Acetazolamide; arb.c.(lOC 95 Confirm; 0 1) ? 

2589 

Urine- 
Acetazolamide; 

substance concentration 
micrornolellitre 
M = 222,25 glmol 
Authority: INN88; CAS59-66-5 
[ N PUO 1 0091 
U-Acetazolamide; subst.c. = ? pmolll 

Cerebrospinal fluid- 

substance concentration 
micromolellitre 
Authority: MSH94D000090 
[ N PUOl 01 01 
Csf-Acetoacetate; subst.c. ? pmolll 

Plasrna- 
Acetoacetate; 

substance concentration 
millimolellitre 
Authority: MSH94D000090 
[NPUOlOll] 
P-Acetoacetate; substc. = ? mmolIl 

Urine- 
Acetoacetate; 

substance concentration(procedure) 
millirnolellitre 
Authority: MSH94D000090 
[NPUOI 01 21 
U-Acetoacetate; subst.c.(proc.) = ? mmolll 

PI as ma- 

catalytic-activity concentration(37 'C; procedure) 
microkatalllitre 
[ N PUOl 01 31 
P-Alkaline phosphatase, liver type; cat.c.(37 'C; proc.) = 
? pkaWf 

Amniotic fluid- 

catalytic-activity concentration(37 "C; procedure) 
microkatalllitre 
Authority: EC2.3.1.9 
[NPU01014] 
Amf-Acetyl-CoA acetyltransferase; cat.c.(37 "C; proc.) ? 
pkaWI 

Amniotic fluid cells(cu1tured) proteln- 

catalytic-activity content(37 'C; procedure) 
microkatallkilogram 
Authority: EC2.3.1.9 
[NPUOlOlS] 
Amf cells(cult.) prot.-Acetyl-CoA acetyltransferase; 
cat.cont.(37 "C; proc.) = ? pkaffkg 

Chorionic villus cell protein- 

catalytic-activity content(37 'C; procedure) 
microkatallkilogram 
Authority: EC2.3.1.9 
[NPUOl 01 61 
Chor.villus cell prot.-Acetyi-CoA acetyltransferase; 
cat.cont.(37 "C; proc.) = ? pkaWkg 

Acetoacetate; 

Alkaline phosphatase, liver type; 

Acetyl-CoA acetyltransferase; 

Acetyl-CoA acetyltransferase; 

Acetyl-CoA acetyltransferase; 
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2590 COMMISSION ON NOMENCLATURE, PROPERTIES AND UNITS 

SAMPLE PAGE 3 (selected random full text examples) 

Amniotic fluid- 
Acetylcholinesterase; 

catalytic-activity concentration(37 "C; procedure) 
microkatalllitre 
Other term(s): AChE; Cholinesterase; Choline 
esterase I; True cholinesterase 
Authority: EC3.1.1.7 
[ N PU 0 1 0341 
Amf-Acetylcholinesterase; cat.c.(37 "C; proc.) = ? 
pkatll 

Chorionic vil lus cell protein- 
N- 

Acetylgalactosamine-4-sulfatase; 
catalytic-activity content(37 "C; procedure) 
micro katallkilogram 
Other term(s): Arylsulfatase B; Chondroitinase; 
Chondroitinsulfatase; Chondrosulfatase 
Authority: EC3.1.6.12 
[ N PU 01 0391 
Chor.villus cell prot.-N-Acetylgalactosamine-4- 
sulfatase; cat.cont.(37 "C; proc.) = ? pkat/kg 

Patient(Urine)- 

substance rate(procedure) 
micromolelday 
Other term(s): Catecholamines; Levarterenol 
[ N PUOl105] 
Pt(U)-Adrenalinium+noradrenalinium excretion; 
subst.rate(proc.) = ? pmolId 

Adrenalinium+noradrenalinium excretion; 

Urine- 

arbitrary concentration(1ist; procedure) 
Other term(s): Beta-Antagonist, adrenergic; Beta- 
Adrenergic receptor blockader; Beta-Adrenergic 
blocking agent; Beta-blocker, adrenergic; Beta- 
blocking drug 
Authority: MSH95D000319 
[NPU04413] 
U-Adrenergic beta-Antagonist; arb.c.(list; proc.) 
[NPU04576] U-Acebutolol; arb.c.(proc.) = ? 
[NPU04577] U-Alprenolol; arb.c.(proc.) = ? 
[NPU04579] U-Atenolol; arb.c.(proc.) = ? 

Adrenergic beta-Antagonist; 

Hair- 

substance content 
micromolelkilogram 
A = 74,92 
Authority: IUPACNIIIC-TOX; CAS7440-38-2 
[NPU01307] 
Hair-Arsenic; subst.cont. = ? pmollkg 

Plasma- 
Borrelia burgdorferi antibody(1mrnunoglobulin M); 

arbitrary substance concentration(procedure) 
arbitrary unifflitre 
[NPU08018] 
P-Borrelia burgdorferi antibody( IgM); 
arb.subst.c.(proc.) = ? arb.unitll 

Plasma(venous Blood)- 

substance concentration 
m il I i mo lell itre 
M = 44,Ol glmol 
Authority: IFCCIC-BGE; CASI 24-38-9 
[ N P U014721 
P(vB)-Carbon dioxide(tot.); subst.c. = ? mmolll 

Plasma- 

relative substance concentration(immunologica1; 
actuallnorm; procedure) 
M = 320 000 g h o l  
Other term(s): Fibrin stabilizing factor; F ibrinoligase; 
Fibrinase Laki-Lorand factor; Plasma 
transglutaminase; Plasma transamidase; 
Protransglutaminase 
Authority: ISTHISSC93; CAS901 3-56-3 
[NPU01673] 
P-Coagulation factor XIII; rel.subst.c.(imm.; 
actuallnorm; proc.) = ? 

System- 
Streptokinase; 

arbitrary substance concentration(1S 62l7; 
procedure) 
international unifflitre 
M = 47 408 glmol 
Calibrator: WHO 1st IS 62/7 
Other term(s): SK; STK 
Authority: CAS9002-01-1 
[NPU04024] 
Syst.-Streptokinase; arb.subst.c.(lS 62/7; proc.) = ? 
int. unit/l 

Arsenic; 

Carbon dioxide(tota1); 

Coagulation factor XIII; 
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Properties and their code values 2591 

SAMPLE PAGE 4 (short form - abbreviated presentation - according to sample pages 1 and 2) 
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