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Abstract

The primary goal of Laboratory Medicine is to provide information that is useful to assist medical decision-making
and permits optimal health care. This type of information should be independently obtained of the measurement test kits
and instruments, and also of the laboratory where the procedure is carried out. It is therefore important to achieve a level
of comparability of laboratory results among the many measurement procedures available so that results are harmonized
and interchangeable over space and time. The standardization of measurements is therefore of high priority. In recent
years, numerous efforts have been made at the international level under the auspices of the IFCC and other organizations
to standardize measurement results for many important analytes, e.g. enzymes, cardiac proteins, etc. The aim of this
review is to discuss some concepts related to the achievement of standardization by the implementation of a
metrologically correct measurement system, providing some examples on how these concepts can be applied in Laboratory
Medicine.
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1. Introduction

The primary goal of Laboratory Medicine is to
provide information that is useful to assist medical
decision-making, allowing optimal health care [1].
This can only be obtained by generating reliable
analytical results on patient samples [2]. Meaningful
measurements are indeed essential for the diagnosis,
monitoring, treatment, and risk assessment of patients
[3]. Inadequate laboratory performance may have
extensive consequences for practical medicine, health-
care system, and, in conclusion, for the patient. Poor-
quality results may actually lead to incorrect inter-
pretation by the clinician, impairing the patient’s
situation.

Foremost among the laboratory problems is the
poor comparability of analytical results, especially
when they originate from different laboratories using
different methods [4]. Nowadays, considerable differ-
ences can still be observed in the results of different
measurement procedures for the same analyte [5,6].
Analytical systems give results that are typical of a
particular method or instrument, so that different
results from different assays and platforms may be
obtained for a given analyte. Such a situation may
cloud interpretations of reported data, creating a
substantive problem for both clinician and laboratory
communities [7]. Most importantly, inability to define
common reference intervals or decision limits for a
particular biomarker may create confusion among
clinicians when results are interpreted [8]. The
achievement of the standardization of laboratory

measurements, assuring interchangeability of results
over time and space, would therefore significantly
contribute to improvements in health care, since
results of clinical studies undertaken in different
locations or times could be universally applied. This
would allow an effective application of evidence-
based medicine, e.g. guidelines established by scien-
tific or professional bodies often advocating use of
specific decision limits for diagnosis and therapeutic
intervention [9].

2. Historical background

The recognition that it is standardization of results
that requires improvement in Laboratory Medicine
rose in recent years questions about the causes for the
lack of standardization [2,4]. The first and principal
step to improve standardization is that which makes
the measurement system metrologically correct [3,10].
The importance of the metrological principles has
recently been described in two International Organ-
ization for Standardization (ISO) documents, the ISO
17511 and 18153 [11,12]. In these documents, the
traceability to internationally recognized and accepted
reference materials and measurement procedures is
considered the key element in assuring the accuracy
and comparability of clinical laboratory measure-
ments. The recent European directive on in vitro
diagnostic (IVD) devices follows these ISO standards
and requests application of the standards for all [IVD
reagents used within the European Union [13]. This
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