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Laboratory diagnostics is the medical discipline devoted to obtain, explore and employ knowledge about using various
techniques for the analysis of body fluids composition and properties of cells and tissues, and interpretation of the
results in relation to health and disease. It should be stressed that laboratory diagnostics or laboratory medicine is
both the clinical discipline and the separate medical science. These two fields of laboratory diagnostics are tightly
bound as in the case of other clinical sciences.

Laboratory tests are used in various stages of the diagnostic process in all fields of clinical medicine, being along with
imaging studies, electrophysiological and other procedures the main source of information on the health status of the
patient. It is estimated that laboratory results can be the basis of 60% -70% of medical decisions (1). In addition to
routine diagnostics in symptomatic patients, laboratory tests are used for screening, treatment monitoring and
medical jurisprudence. Thus, laboratory diagnostics generating around 10% of all healthcare costs is crucial for the
healthcare decision-making process, contributing to improved outcomes and cost savings (1-4).

Advances in medical sciences and clinical practice cause the continuous increase in demand for laboratory testing
related to their panel, the quantity and availability. Meeting this demand is possible thanks to the big methodological
and technological progress in laboratory medicine over the past 20-30 years. This progress has brought the measuring
picomole concentrations of various substances in body fluids and testing on the cellular and subcellular level, including
genetic material. Moreover, the analytical quality has significantly improved together with an increase in laboratory
efficiency and decrease in turn-around time (5,6).

However, despite this progress, a fundamental question still remains valid - how to properly perform laboratory tests,
and ensure their accessibility, the adequate turn-around time, and the appropriate analytical quality? In other words —
how should the laboratorians perform their work well?

Automation, consolidation, integration and centralization of laboratory procedures and manufactured on an industrial
scale ready-to-use reagents have completely changed the nature of the work in diagnostic laboratories. Currently, the
laboratory staff members must be familiar with often complex preanalytical phase of performed tests, analytical
methodology and advanced measurement techniques and equipment, various electronic devices and information
systems, which they use in daily practice. The automation of measuring systems developing very dynamically requires
continuous updating of knowledge of analytical methodology and features of particular analyzers (maintenance and
calibration, monitoring measurement system and electronics, trouble-shooting or error recognition, corrective action
and others). Thus, the contemporary laboratorian should be also an expert in the field of advanced measurement
techniques and equipment.

The remaining professional knowledge and skills have also become more complex. The preanalytical phase properly
established for the continuously increasing number of performed tests should be based on the knowledge of
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interfering factors influencing the obtained results (7). This knowledge is necessary for advisory functions including
explaining the causes of erroneous results, which sometimes are obtained in laboratories. Moreover, the required
qualifications must include an appropriate body of knowledge of the pathophysiology and diagnostics of diseases,
allowing validation of the results before reporting and advisory functions offered by laboratories.

There are two key factors determining the respective competence of laboratory staff — professional training and
appropriate human resources management. The required scope of the knowledge and skills is very wide and such high
level of professional qualifications is not necessary for every diagnostician employed in given laboratory. According to
the common organizational approach there are at least two categories of laboratory staff. Laboratory technicians
familiar with analytical methodology and equipment are the operators of the analyzers and are responsible for the
proper performing of tests. They are not involved in the validation of the results or the consultative and advisory
functions of the laboratory. The next group comprises laboratory diagnostitians, which should be familiar with the
preanalytical and analytical phase as well as with the patophysiological, and diagnostic context of performed tests and
obtained results. Their duties usually include supervising the work of technicians, validating the obtained results and
releasing the lab reports and the contact with physicians ordering the tests (5,8). This contact is very important and
useful for both laboratory diagnosticians and physicians and should have an organizational and technical support. The
exchange of information is often helpful for validation of the results and their interpretation particularly in the case of
erroneous results. On the other hand, doctors benefit of getting sometimes assistance in interpreting the results or in
the appropriate choice of laboratory tests. Currently, the laboratory service includes the advisory and consultative
functions and laboratory diagnosticians should be partners for physicians in the diagnostic process. To achieve this,
they must have an appropriate level of professional qualifications including sufficient medical knowledge. Particularly
important is that laboratory staff members’ qualifications must be in line with current scientific and technological
bases of laboratory medicine. Thus, laboratory diagnostics is the medical profession based on advanced analytical
technologies, diagnostic expertise and medical knowledge.

Properly organized pre- and postgraduate training in all fields of laboratory medicine should ensure the acquisition of
appropriate professional knowledge and skills by laboratorians (5,9). The syllabus for pre-graduate and post-graduate
training in clinical chemistry and laboratory medicine should be similar to the syllabus prepared by EC4 committee
(10,11). Moreover, laboratory diagnosticians should also have the ability of continuous updating professional
knowledge and skills in order to raise qualifications through constant participation in training courses and medical
research. They should have the ability of management in the area of laboratory medicine, taking individual and
collective responsibility for their own profession along with its economic and social aspects. In order to meet these
tasks, the main standards of pre- and postgraduate education for laboratory diagnosticians should ensure that:

o the study program includes basic and clinical science as well as laboratory professional training
o the basic contents are medically oriented, practical and adjusted to the needs of clinical training
. the educational facility is adequately equipped with laboratories, which must meet the quality standards

for scientific and medical diagnostics laboratories
o the clinical diagnostics training should be carried out in hospital facilities by physicians familiar with
laboratory medicine
Learning effects for the postgraduate education include advanced knowledge from the specialist field of laboratory
medicine as well as skills and attitude to head specialist laboratories and be a consultant in the areas of diagnostic
practice, prognosis and treatment monitoring.
Laboratory diagnostics or laboratory medicine is also a clinical science of a specific nature resulting from its location
"across" all other clinical disciplines. Laboratory tests are an essential diagnostic tool, or the subject of numerous
experimental, clinical and epidemiological studies. Laboratory medicine by its nature integrates the basic science,
technical performance and clinical context for patient decision making but as the science provides a general rules of
selection of tests for specific research tasks. Laboratory medicine creates also the rules of analysis and interpretation
of the results and for evaluation of the diagnostic performance of laboratory tests. The scientific nature of laboratory
diagnostics is best reflected in the evidence-based laboratory medicine (EBLM). According to the classical definition
EBLM is the conscientious, explicit, and judicious use of current best evidence in making well-informed medical
decisions (12,13). Thus, all clinical practice guidelines developed for the use of laboratory tests should be based on
EBLM rules. On the other hand, EBLM serves the basis of studies designed to evaluate the use of laboratory tests in
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defined clinical settings. It provides also useful tools to assess the study design, reliability of data and quality of

systematic revyewing and metaanalyses (14). Alltogether, laboratory medicine is the clinical science using advanced

research tools and providing data relevant for clinical practice, published in highly valued scientific journals.

It should be emphasized that progress in laboratory diagnostics, as in other clinical disciplines, is made not only

through clinical studies, but also in daily practice. Diagnostic laboratories are a source of information that properly

selected and analyzed can have high scientific value. For this reason, the institutions performing research in the field

of laboratory medicine, in addition to co-operation with clinical units should be integrated with diagnostic

laboratories. Separation of such institutions lowers the quality of both research and routine laboratory testing.

References

1.

10.

11.

12.
13.

14.

Forsman W. Why is the laboratory an afterthought for managed care organizations? Clinical Chemistry
1996;42:813-816

Robinson A. Rationale for Cost-Effective Laboratory Medicine. Clinical Microbiology Reviews 1994;7:185-199
Hernandez JS. Cost-Effectiveness of Laboratory Testing. Arch Pathol Lab Med. 2003;127:440-445

Emons MF. Integrated Patient Data for Optimal Patient Management: The Value of Laboratory Data in Quality
Improvement. Clinical Chemistry 2001;47:1516-1520.

Bossuyt X, Verweire K, Blanckaert N. Laboratory Medicine: Challenges and Opportunities . Clinical Chemistry
2007;53:1730-1733.

Friedman BA. The Total Laboratory Solution: A New Laboratory E-Business Model Based on a Vertical
Laboratory Meta-Network. Clinical Chemistry 2001;47:1526-1535

Guder WG, Narayanan S, Wisser H, Zawta B.: Samples: from the patients to the laboratory. Edited by GIT
VERLAG GmbH 2001, 2nd edition, Darmstadt, Germany

Burke MD. Clinical laboratory consultation: appropriateness to laboratory medicine. Clin Chim Acta
2003;333:125-129

Scott MG, Bruns DE. Improving Training in Laboratory Medicine. Clinical Chemistry 2006;52:915-916.

Sanders GT, Beastall GH, Kohse KP, Zerah S, Jansen R, Koller U, et al. On the  practice of and training of
clinical chemistry in the European Union. Clin Chem Lab Med 2002;40:196-204.

Zerah S, McMurray J, Bousquet B, Baum H, Beastall GH, Blaton V, et al. EC4 european syllabus for post-
graduate training in clinical chemistry and laboratory medicine: version 3- 2005. Clin Chem Lab Med
2006;44:110-20.

Price PC. Evidence-based Laboratory Medicine: Supporting Decision-Making. Clin Chem 2000;46:1041-50
Horvath AR. what evidence is there for biochemical testing?

http://www.ifcc.org/index.asp?cat=Publications&scat=eJIFCC &suba=Vol 14 No 3&subx=WHAT%20EVIDEN

CE%201S%20THERE%20FOR%20BIOCHEMICAL%20TESTING%20by%20Rita%20Horvath%208&zip=1&dove=1&z

ona=full&numero=&ag=1

McQueen MJ. Overview of Evidence-based Medicine: Challenges for Evidence-based Laboratory Medicine.

Clinical Chemistry 2001;47:1536-1546.

Page 55
eJIFCC2010Vol21No3pp053-055





