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I ntroduction 

lt may seem strange, to start a symposium on quality contro! with a 
talk on quantity names and units. It is evident however, that we cannot 
hope to control quality; if wc are not able to speeify what we are trying t(} 
control. With inereasing sophistication of elinical ch emistry this specifica-
tion has become more difficult and also more necessary - especially since 
quality control is now of international scope and involves specialista from 
many disciplines. 

To this date the way of presenting clinica! chemical data has h een 
incredibly diverse, inconsistent, and often incomprehensihle to outside 
colleagues. This, sometimes, leads to dangerous mistakes. 

I have met with an instance where a clinician suggested bleeding in 
a patient having a blood hemoglobin mass concentration of 135 grammes 
per litre because he thought that the result was given as per cent of a normal 
mean. 

Additionally, the conventions bave been contrary to internationally 
accepted terminology used in other branches of science, notably chemistry,. 
biochemistry, and physics, with which clinica! chemistry must communicate. 

Recognizing the chaos in the clinical chemical language, international 
efforts in 1966 created a fìrst Recommendation on Quantities and Units with 
the approvai of the International Union of Pure and Applied Chemistry and 
of the lnternational Federation of Clinical Chemistry (1-3). 

Recommendation 1966 

The subject matter of this recommendation may be divided in three 
parts: The naming principle of the parameters that are measured, the 
preferred way in which to express them, the units to be used. 
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f.ouccrning uames tlucc part!> are ncccssary: ~'>)"S t c m . component. and 
kind of quantity. The systcm may b e tbe blood serum of a s tated paticnt 
a t a ~ tat e rl momcnt; thc eomponent could b e tbc >-odium iv m ; of tbc serum, 
and the kind of quantity woultl be the way in which tbc componcnt should 
IH' rrlated to tbc ~ y s t c m , c. g . thc mass conccntration or tbc molar concen-
trativn vf the sodium ions in tbe serum. Thc full sc t of information is 
callcd thc quantity namc. 

Thc preferred way of r clating componcnt and system. when a choice i f' 
po:.:.ible. is tbat giving thc b cst information in a gi,·l'n ~ itu a ti o n . I s it bcttcr 
to exprcss thc concentration of sodium ion in serum as mass eonccntration 
or molar concentration ? ShouJd tbc concentration of h c m o ~lobin in blood bt· 
~ i, · c n as molar conccntration or mass concentration or as pt·r cent of norma! ? 
l l t• re. it secrns C'vidcnt that tue « mol ecular » conccpts posH•ss inhcrcnt advan-
tagt'S whicb decide the issuc . Mass and mass conccntration very seldom 
correlate componcnt and system in a biologically u soful way, whereas norma! 
and patbological biochemical proccsscs are governcd by laws tbat are roolf•-
cular in nature. Thus, « roolccular concepts » clarify functional relationships, 
« mass concepts » obscurc tbcm. This fact is roostly refl ected today by tbC' 
use of molar concentration or « equivalent concentration » in the fìeld of 
inorganic elcctrol}'t c conccntrations in serum. i. e. for the components 
sodium-ion, potassiuro-ion , ch loride, and hydrogcn carbonate. A short lis t 
of other groups of intl'rrclatcd components should s bow thr advantages 
of extending this usagc: 

acetoacctate - acetone - P-hydroxybutyratc; 
aùrenaliniuro - noraclrcnalinium - 4-h ydroxy-3-mcthoxymandelate; 
« base excess » - lactatc - glucosc; 
biliruLin - bilirubin conjugates - alhumin ; 
calcium(II ) - phospha te: 
chloride - bromidr; 
cholesterol - cholesterol t>s tcrs : 
glycerol - triglyccrides; 
hcmoglobin(F c) - clioxygen(0 2) - iron(II) - tran ~ fc rrin. 

Consequcntly thc Intcrnational Federation of Clinica! Chcroistry (IFCC) 
rccomrocnds the use of quantitics of a« molecular nature» wbenever possiblc. 

As far as units are conccrncd a set of sevcn or cight kind s of quantitics 
an d corrcsponding units (T a ble 1) is r egarded as basic, wbcreas ali oth er 
quantities and units are dc>riwd from this set by simple equations, e. g. 
volume i" length to thc third powcr. ~ T hen thc base units bave an iucon-
,·enient ~ iz e . subunits are cr eated by tbc usc of a li:.t of intcrnationall)' 
approvcd factors haYing step « bcights » of one thousand (Table 2) . This 
•m•ans that the volume dcnominator often uscd for conccntration units « on c 
hundr t>d millilit r c '~ » is abandoned. 

.4 nn. l ~t. S1111 e r. Sanità (1971) 7, 226-280 
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TABLE 

lntemational basic kinds of quantities and correspondiog base units 

BAste K l:'fo or QcANTIT\· BAS E U'JT 

l 
:\a me S)mbol ~•me S)·mbol ' 

length l me tre m 

mass m kilogramme kg 
t ime t second s 
elect ric currcnt I ampere 

l 

A 

thermodynnmic (absolute) temperature T kelvin K 

lumioous intensity. I candela cd 
nmount of substance n mole 

l 
m o l 

« amount of enzyme » • - t-nzyme unit u 

• Cf. • Added io proof "· 

TABLE 2 

Names and symboJs of factors pJaced before unmuJtiplied units 

PltEPIXES SVM I OLIZINC FACTOa.s 

Fncto r l ~a m e l Symbol l F,.etor l Nttrue l Symbol 

l l 
l0-3 mi Ili- m 
IO-• micro- ~ t 

1012 te ra- T 

l 
I0- 11 nano- n 

199 giga· G 10- 12 pico- p 
106 tuega· l\( I o - ·~ fernto- f 
1()3 kilo- k 1o-•s atto- n 

l 

l l 
102 hecto-

l 

h 10- 1 deei- d 
101 ri cca- da I0- 2 cent i· c 

l 

The recommended systcm m ay be illus trated by ment ioning a few 
kinds of quantities and examples of their use. 

For volume the simplest , so-called cohcrcnt unit is t he cubie metre, 
hut IFCC has decided - for thc Lime being - to prefer the litre and its 
subunits, e. g.: 

Patien t--Urine, volume = 1 .20 l 
The kind of quantity mass should not be confused wilh « weigh t », e. g. : 

P atient--Body, mass = 70 .0 kg 
Amount of substance is t bc new « chcmical » basic kind of quantity with thc 
base unit mole (defìned as the amount of substance of a given component 

..t 1111 . lat. Suvcr. Sanità 11971) 7, 2'~230 
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wh.icla c·ontains as many formula wùts ab thr r•· art· atow>; in cxactly O. O L2 

kg of th<' p ttr<' carbon uucJjdt· uq, e. g.: 
24 hours UrinP··Calcium(IT) , amotwl of s ubs tam·l' = 1. 3 mmol/ L 

Mass concentration i"' useJ onl:v whc n « molt·culnr » kim.l ... of quanlit.iea ''ili 
not serve, c. g.: 

Scrum--Lipid(total), m a:s ~S conc·c·n tra tiun - i .O H l 
Amo urti of substance conrentrathm (molar conc·c·nt rat Ì\111) !lhould be U:.,,•ol 
when•·,•er possihle. e. g.: 

Blood--Hcmogluhin( F c), molar conccutration = U. 9 m moli l 
Partirlt> con.cmtration. mucb u ~oc d iu h aema t o l o~n, :,hould not employ tbc· 

microlitrc a ~-o volumt:' denominator. 
Dlood--L<'ukocytcs, partic.lc• conccntration - 6.5 lO'' l 

Timt• doc not permh ili:.cussing t he mau) otbl'r kimJ.., nf quantitie~ usNI 
in clinical chcmistry, on ly the mosl importanl ha'<' ht•<•n touchc·d upou. 

l mplNnentation. 

A fcw worcb should be spar<'d on thl' impll'mt' nlatiun uf th t• prindpll ·~ 

of thc Recommendation. 
Evidently, the usc in practicc of tbc· ~oy tl'm rcquirc• ... thorouAh educa-

tion of clinicians, nur s in~ staa·. ami laboratory pl' rl'onnd. Informatory 
urti c l c~S. lectures. und discussiou .;; art· n cce~>t.a r~ for , [H'rhap,.,. baJf a yt·ar 
prcc!'ding tbc changc. A list of narnes and units us wc ll ns co r wcr~S iun 

factors from formc•r to nf'w vnlues s hould be pr<'parNl in handy formal. 
l l wouhl be advantugeou:; if ali tbe .laboratorie::. in a ecmntry cb.aug.· al thc 
s um4' timc. but not a pn•requisite. l prefcr u voluntnr) art , dccidcd by a 
conviction tbat tht' advantages of thc rccommc·rHll'd syst <'m 4lUI " 'cigù t hc 
problcm ;. of trans itino. P ersonali). l prrfcr o tmddt·n - rathcr than a 
stcpwist> - cbang1· for ali quantitil' " m t•asun·d. A prolongt•fl pcriod of 
transition on ly drags oul tbc ine, ·itnblt- pain of rC'thiul..in ~. Inr iòcntally, 
from cxpericnce I J..-now that tbi,. pain i ~S bearaLlt· s int•r onl) aboul t cn of 
tbc more used quantities alter tlw nt lu e~ of t h l· r e;;uJ t.,. F or tbc re.::t. the 
u <'r ~ bave l o consult thc norma! rangt•:o anywa~. 

Tbc advantages of thl' r ccomm1·nd ed ~ys t<'m an• promincnt: in terna· 
tional and national unification in pre entadon of r t'~ult .... a common language 
witb othcr scicntific di&ciplinl's, biologica! insigbt und, ult imatrly, fewcr 
misw1dcrstanding . 

Tb<' American Association of Cl inica! Chcmist s nlrcad)• adoptcd tbc 
Hccommcnda tion 1966 in principle. Tht• 1\etherland.:. FinJand, Norway, 
aod Denmarl.. decided to cbange during thl ~ year . Gr ra t Britain will ehange 
st cpwisc. Tbc periodicals Clinical Cbemistry, Clinica Chimi('a Acta. aud 
Scandinavian Journal of Clinicul and Laburatory Invcstigntion will recom· 
mend Lhe system to the autLors . 

A nn. lat. Supor. Sa»ltt\ (1971) 7, 225 · ~30 

r 

l 

l 
l 
l 
l 
l 
l 

l 

l 

l 
l 
l 
l 
l 
l 



l 

DYBKAER 229 

Why don' t you join tbc club? I think it would be t•xtrcmcly valuabll' 
if thc Italian clini<'al biochcmists at their first Natiooal Congre s flC<'idcd 
to adopt tbc priociples of Recommendation 1966 of It:PAC and TFCC. 

Summary. - Tbc problcm of t crminology in thc ficld of clinica! chc-
mistry was faccd by two lntcrnationaJ Bodics: thc Sccliun on Clin ica! Chc-
mi,l r) of lht• IUPAC and tbc ln tcrnational Fedcration of Clinica! Cbcmi:.try, 
in ordcr to a<·hieYe tbc following: 

l ) To r educe tbc n111nber of tbc ways of prcsentation of rlinical 
t•hcmicul rcsults. 

2) To unify tbe t crminology used in clinica! chcwistry with that 
u;,t•d in rdntl•d fi<'lds . 

3) To nchicve increascd biologicaJ insight through tbe prcfcrrl'd ttS<' 
of kincls of IJIHilltiti ~s of a « molecular » oatnre. 

Thl'rl'fm:o, a « R ecommenrlation on Quantitics und Units » wns pre· 
por<'d in L9ti6, bns<'d on the rccommendations of the l UPAC, I UB, l UPAP 
and l O. and conccrning tbe basic and dcrivcd quantitics ami tbc corrcspond-
ing units of mnjor irnportanrc for tbc l'linica l chemist, und parti r ularly l'or 
hi,; <'ommuniratiun witb clinicians . 

Thf' prmr iplcs of this R ccommcndntion are illustrai cd with prnctical 
,.,ampie . The ndoption of a unifìed nomcncla ture on a national :md intcr · 
na tional Jc,·cl ib olrongly encouraged. The ad,·antagc:. for both ~cic nti sts 

and paticnts of reducing the poss1hilities of crror s and mi undcrbtnndings 
a re empbas iz<'d. 

Riassunto ( Tt>rminologia internazionale unificata per i risultati quanci· 

llttim dd/e analisi chimico-cliniche). - 11 problema deiJa t erminologia nel 
ca mpo della Chim:ca Clinica è s tato affrontato da due Enti lntr rna7ionali : 
la rzionf' d i Chimica Clinica clciJa l UPA C, e la F ederazione T ntcrnazionall' 
di Chimica Clinica , con i seguenti obiettivi : 

l ) ridurrl' il numero ddlf' modalilà ùi prcseutazionl' dci ri ultali 
t•hiwico-dinir i; 

2) facililare il coordinamento ddJa nomencla turn nel campo della 
.. ltimirn dinicu c nei cumpi nH1ni. 

:~) co n ~tlg 11ir c una più profonda comprensione biologica attravl•rf'c 
l'i mpi t·~o di unitìt di natura « molecolare ». 

t 'tata quindi approntata nel 1966, in base alle raccomandazioni della 
l l PAC, I UB, IUPAP e TSO, una « R ccommendation nn Quantitics anù 
l fnits» che riguarda le grandezze di base, quciJe da cssc derivate c le corri-
' Jlondcnti unità fii misura di maggiore importanza prr il clùmico r limco, 
"Jll'Cie nei suoi rapporti con i clinici. I principi in l'""'a l'CJntenuti '(•ngono 
illus tra ti m"'-liantc una ser ie di esempi pratici. 

.t nn. ht. SIIV6T. Sarutà (1971) 7, 2~230 


