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ISO/TC 212 was established in 1995 
to promote quality and safety in 
medical laboratory testing and 

develop International Standards for 
medical laboratories and in vitro diag-
nostic (IVD) manufacturers. The scope 
of TC 212 is comprised of WG 1, Qual-
ity and competence in the medical lab-
oratory ; WG 2, Reference systems ; 
WG 3, In vitro diagnostic products ; 
and WG 4, Antimicrobial susceptibil-
ity testing. 

WG 1, Quality and 
competence in 
the medical laboratory

The most important project of 
WG 1 is ISO 15189:2003, Medical lab-
oratories – Particular requirements for 
quality and competence. This standard 
addresses both quality management and 
accreditation aspects because medical 
laboratories work concurrently in the 
commercial and public domains. There-
fore, agreement and cooperation from TC 
176 (quality management) and CASCO 
(conformity assessment) were essential 
to give medical laboratories confidence 
that if they based their work on this doc-
ument, they could obtain both certifi-
cation and accreditation. After intense 
discussions, a cooperative three-party 
agreement was reached.

ISO 15189:2003 has become 
the basis for accreditation of medical 
laboratories in many countries. Con-
sequently, such success has generat-
ed pressure to review and update the 
standard frequently. WG 1 is current-
ly working on a major revision, form-
ing a series of standards that will inte-
grate additional laboratory manage-
ment topics like safety and risk man-
agement, some of which are covered 
now in separate standards. 
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WG 2, Reference 
systems 

The most significant contribu-
tions of WG 2 have been two landmark 
standards on traceability in laboratory 
medicine,1),2) supported by corollary 
standards on reference measurement 
procedures,3) reference materials,4) and 
reference laboratories,5). These stand-
ards were developed in order to ensure 
the accuracy of quantitative measure-
ment procedures, so that, ideally, a 
patient would be able to obtain the 
same result in every laboratory in the 
world within the measurement uncer-
tainty of the measured quantity val-
ue. The work was done in collabora-
tion with its sister and namesake in the 
European Committee for Standardiza-
tion (CEN), TC 140/WG 4.

atic effects producing variability and 
to combine them, based on a measure-
ment model, to give a value for meas-
urement uncertainty. Unfortunately, the 
GUM is not an easy text. The detailed 
procedure is suitable for a metrology 
institute, but is beyond the resources 
of routine medical laboratories.  

 The remedy chosen by WG 2 is 
to assemble the effects in groups such 
as those from intraindividual variation, 
sampling, calibration, and intermedi-
ate measurement precision. They are 
usually assessed anyway during vali-
dation of the measurement procedure 
and can be expected to apply for meas-
urements in statistical control.The 
project will provide procedures con-
sistent with the GUM, but replace its 
detailed bottom-up approach by a sim-
plified approach involving the group-
ing of individual contributions to the 
measurement uncertainty and submit-
ting them to a combining algorithm. 
This approach will be demonstrated 
in examples. The challenge to WG 2 
is to strike the right balance between 
theory and practice. 

1)  ISO 17511:2003, In vitro diagnostic 
medical devices – Measurement of quantities 
in biological samples – Metrological 
traceability of values assigned to calibrators 
and control materials

2)   ISO 18153:2003, In vitro diagnostic 
medical devices – Measurement of quantities 
in biological samples – Metrological 
traceability of values for catalytic 
concentration of enzymes assigned to 
calibrators and control materials 

3)   ISO 15193:2002, In vitro diagnostic 
medical devices – Measurement of quantities 
in samples of biological origin – Presentation 
of reference measurement procedures

4)   ISO 15194:2002, In vitro diagnostic 
medical devices – Measurement of quantities 
in samples of biological origin – Description 
of reference materials

5)   ISO 15195:2003, Laboratory medicine 
– Requirements for reference measurement 
laboratories

6)   ISO/WD TS 25680 (2006), Medical 
laboratories – Estimation and expression of 
measurement uncertainty

7)   ISO Guide 98:1995, Guide to the 
expression of uncertainty in measurement 
(GUM)

To continue the pursuit of this 
goal, WG 2 has recently begun work on 
a new project, Medical laboratories – 
Estimation and expression of measure-
ment uncertainty,6) also in collaboration 
with its CEN counterpart. This project is 
particularly pertinent to medical labora-
tories that are being accredited accord-
ing to ISO/IEC 17025 or ISO 15189, 
as many are finding it difficult to meet 
the challenging requirement to calcu-
late measurement uncertainty.

Strictly speaking, meaningful 
comparison of a measured value with 
other values is impossible without tak-
ing into account their reliability, as indi-
cated by their measurement uncertain-
ty. Since such comparisons are used for 
diagnosis and monitoring, potentially 
harmful medical errors could result if 
the laboratories do not know the meas-
urement uncertainty.  

The Guide to the expression of 
uncertainty in measurement (GUM)7) 
enables laboratories to identify all indi-
vidual sources of random and system-

“   The challenge 
to WG 2 is to strike 
the right balance 

between 
theory and practice.”
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The main audiences are med-
ical laboratories, accrediting bodies, 
and manufacturers of in vitro diagnos-
tic medical devices. An advanced draft 
will be discussed by WG 2 and CEN/
TC 140/WG 4 in February 2007.

WG 3, In vitro diagnostic 
products

Several WG 3 projects were 
undertaken with an objective of reduc-
ing risk to patients. Two standards 
were written to ensure that monitoring 

8)   ISO 15197:2003, In vitro diagnostic 
test systems – Requirements for blood-
glucose monitoring systems for self-testing in 
managing diabetes mellitus

9)   ISO/FDIS 17593 (2006), In vitro 
diagnostic test systems – Requirements for 
in vitro monitoring systems for self-testing of 
oral-anticoagulant therapy

10)   ISO 15198:2004, In vitro diagnostic 
medical devices – Validation of user quality 
control procedures by the manufacturer

11)   ISO/DIS 18113 (2006), In vitro 
diagnostic test systems – Information supplied 
by the manufacturer (labelling) -- Parts 1-5

12)   Annex H, Guidance on risk management 
for in vitro diagnostic medical devices, in 
ISO/FDIS 14971 (2006)

13)   ISO 20776-1:2006, Reference method 
for in vitro testing of the susceptibility of 
antimicrobial agents against aerobic bacteria 
involved in infectious diseases  

14)   ISO/DIS 20776-2 (2006), Evaluation of 
performance of antimicrobial susceptibility 
testing devices

devices used in performing self-test-
ing for blood glucose and oral antico-
agulants would meet medical require-
ments and not present an unacceptable 
risk,8),9) and another standard established 
minimum requirements for IVD man-
ufacturers to validate the effectiveness 
of user quality control procedures for 
their devices.10)  

WG 3 is currently developing 
a series of standards that will imple-
ment the essential labelling princi-
ples of the Global Harmonization Task 
Force (GHTF) with the ultimate goal 
of harmonizing IVD labelling require-
ments around the world.11)  Appropri-
ate labelling instructions and informa-
tion for safety are key means of con-
trolling risk from the improper use of 
IVD medical devices.  
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Figure 1 – The ISO 14971 annex describes the risk scenario for a typical IVD medical device.

“  WG 3 is currently 
developing a series 

of standards that will 
implement the essential 
labelling principles of the 
Global Harmonization Task 

Force (GHTF).”
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To help IVD manufacturers 
implement their risk management pro-
gram, WG 3 wrote a practical IVD-
specific annex to be included in the 
second edition of ISO 14971, Medical 
devices – Application of risk manage-
ment to medical devices.12) What made 
this project unusual is that ISO 14971 
belongs to TC 210, which invited TC 
212 to participate and provide medi-
cal laboratory and IVD medical device 
expertise.  

Although ISO 14971 has been 
highly successful in promoting safer 
medical devices, many in vitro diag-
nostic manufacturers found the risk 
management principles difficult to 
apply to their products.  

The main reason is that the risk to 
a patient from failure of an IVD medical 
device is indirect – that is, a product’s 
failure would cause a laboratory error, 
which could then mislead a physician 
to a diagnosis or treatment that has the 
potential to harm the patient. The cas-
cade from Figure 1 of the ISO 14971 
annex describes the risk scenario for 
a typical IVD medical device.  

Among the challenges the IVD 
risk management guidance had to 
address were how to determine which 
device failures could create serious 
hazards to patients, e.g., by contribut-
ing to an incorrect or delayed labora-
tory examination value ; how to esti-
mate the probability and the severity 
of the patient harm that could result ; 
and how to reduce and control the risks. 
Given the diversity of IVD products, 
the guidance provides manufacturers 
with detailed “ points to consider” rath-
er than a fixed approach.  

WG 4, Antimicrobial 
susceptibility testing

WG 4 has been presented with 
an important opportunity to define a 
global reference method for antimi-
crobial susceptibility testing of aero-
bic bacteria and criteria for accepta-
ble performance of antimicrobial sus-
ceptibility testing devices.  WG 4 has 
worked closely with a parallel work-
ing group of CEN to develop the two 
standards.  The international reference 

method is based on the broth micro-
dilution test described by the Clini-
cal and Laboratory Standards Insti-
tute (CLSI) and the European Union 
Committee on Antimicrobial Suscep-
tibility Testing (EUCAST).   

The first of the two documents, 
Reference method for in vitro testing 
of the susceptibility of antimicrobial 
agents against aerobic bacteria involved 
in infectious diseases,13) was published 
in November, 2006 after unanimous 
vote of participating members.  

The second document, Eval-
uation of performance of antimicro-
bial susceptibility testing devices 14) 
was approved at the DIS level, and is 
being prepared for its final FDIS vote.  
It outlines specifically how an evalu-
ation should be organized, how many 
bacterial strains need to be tested, and 
strict methods for evaluating and cate-
gorizing the study results that include 
direct comparison to the ISO reference 
method. The document is intended to 
provide guidance for use by device 
manufacturers and by regulatory bod-
ies for registration of a device for mar-
keting in a country or region.

Summary
ISO/TC 212 has published 15 

standards, many of them considered 
groundbreaking by laboratories, regu-
lators and manufacturers. A key to the 
success of ISO/TC 212 has been the 
way this committee cooperates with 
other committees and institutions. By 
actively seeking this cooperation, devel-
oping mechanisms of sharing respon-
sibilities in drafting, reviewing and 
voting, and reaching pragmatic yet 
technically sound compromises, ISO/
TC 212 has been able to improve our 
own standards and contribute to the 
quality of others. We believe that this 
approach represents a good model for 
sharing the work, the responsibilities 
and ultimately the success of interna-
tional standards.  
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