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Clinical microbiologists, could we forget the history?
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Summary

Clinical Microbiologists — whether they are medical doctors
or biologists with postgraduate qualification in microbiology and
virology — work in healthcare settings undertaking a wide range of
laboratory analysis, monitoring microbial cultures and checking
new drugs effects. Managing the laboratories, they ensure that
data are recorded accurately, in agreement to the most updated
clinical and analytical guidelines.

Records analysis and interpretation are only the final steps of
a complex processing work, whose quality depends on the choice
of the most appropriate test and tool (and technical expertise), in
agreement with the samples processing priorities.

The Microbiology Technician figure represents another vital
and crucial player in any Clinical Laboratory. This important pro-
fessional figure is directly responsible for proper handling of all
testing samples, any mishandling being able to end in poor testing
and consequent inaccurate results.

Microbiology Technicians are involved in setting up all the
daily needed laboratory tests for microbial examination and, even
before, they have to recognize if the specimens are well suitable
for analytical processing. As well, sometimes it is required for
these professional personnel to know how properly to store sam-
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ples and/or strains, for further (confirmatory, deeper, molecular
and/or epidemiological) investigations. Most of the microbiologi-
cal identification work is performed using high-tech equipment,
and today’s Technicians must be proficient in computer programs
to track the complete diagnostic pathway that specimens are fol-
lowing and to find related orders for testing (2).

Different unsolved questions are however emerging, in the pres-
ent era of microarray-based multiplexing and nucleic-acid-based
deep-sequencing methods, which allow simultaneous detection of
pathogen nucleic acid and multiple antibiotic resistance (4).

As an example, does the acquisition of the most advanced
molecular tools always positively affect the quality of the results
and the laboratory productivity?

Could the availability of high throughput instrumentation
overcome a wasting time pre-analytical phase?

In which cases do a molecular tool represent a priority? It is
well known that MALDI-TOF mass spectrometry allowed us to
achieve a more rapid and accurate germ identification results,
making costs and work time at the bench lighter (3).
Consequently, coupling to MALDI-TOF MS a mecA PCR target-
ing, positive blood cultures can now be reported up to 1.4 days
earlier than it was previously possible, significantly improving
the prognosis of MRSA caused bacteraemia by the administra-
tion of anti-MRSA active drugs within 48 hours after positive
sample detection.

An accurate and rapid diagnosis of infectious diseases is
essential for appropriate antimicrobial use, but when will we be
ready to discard in vitro bacterial growing tests?

Despite the availability of molecular systems detecting
antimicrobial resistance determinants (e.g. Extended Spectrum
B-lactamases and/or carbapenemases genes), we cannot yet
achieve, extrapolate MICs values or obtain complex therapy-ori-
ented information, apart from grow-based antimicrobial suscep-
tibility test results. In effect, the presence of a resistance gene
does not necessarily lead to treatment failure, because the level
of expression may be too low. For example, -lactamase produc-
tion among members of the Enterobacteriaceae is common, but
the development of resistance is dependent on the mode and
level of expression. Molecular testing could however be required
not only for therapy but also to monitor the spread of resistant
organisms or resistance genes throughout the hospital and com-
munity (1).

Only thanks to a close collaborative interaction between the
clinical microbiology laboratory staff (answering potential) and
the infectious disease specialists (local epidemiology, administra-
tion skills) and clinicians (specific questions), it will be possible to
guarantee in the next future results and reports more perfectly fit-
ting with the needs of a single patient management.

Laboratory managers know that essential items to optimize the

laboratory performance are:
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twenty-four hours availability 365 days a year of a microbiol-
ogy laboratory

specimens appropriateness for accurate testing (and reporting)
a rapid turnaround time in providing to physicians accurate
results

useful information for treatment.

We only have to survive to the risk that an excessive automa-

tion may deprive the new generation of microbiology staff of its
historical background, which anyway represents the only resource
in case of an automated instrument malfunction.

Only keeping alive the historical microbiology bases and pro-

moting the human initiative (e.g. by update lectures on monitor-
ing antibiotic resistance trends, promoting active and passive sur-
veillance programs, and aiming inpatient outbreaks monitoring
and control), the jump into the future will be without any pre-
cious loss.
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