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« Laboratory analysis was intended to confirm a tentative
diagnosis based on clinical or radiological information.

« Laboratory studies serve to provide diagnoses , to detect
Increased risks of disease, clinical responsibllities, the
progress of therapy (decrease in signs of infection or
decline in tumor markers) and early detection of side
effects and complications (monitoring of liver and kidney
parameters during chemotherapy).
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« Laboratory medicine is a relatively young

medical science.

* Its foundations were laid in the 19th century.

|t was only in the 1930s that it began to develop

as a clinical discipline.
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¢ In the 20th century phlebotomy was introduced as
a diagnostic tool

¢ Prior to that 1t was considered to be curative
¢ Venipuncture is in widespread by 1920.
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MREEEREY: 1920

A modern 200-300 bed hospital in the USA would be
well equipped if it had

¢ A balance

¢ A microscope

¢ A centrifuge

¢ A Bunsen burner

¢ A Duboscq colorimeter
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« 1950 = 7 hgkE (L= V)
* 1965 7 [ 1 gk
Continous flow
Discrete system
Centrifugal analyzer system

Thin-film analyzer system

lon selective electrode analyzer system
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Technicon SMA autoanalyzer (1970)

¢ There were no calculators. Slide rules were
used!

¢ No automation

¢ No sophisticated quality control

¢ No fax machines

¢ No laboratory information systems
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Hematology

« = 7 ZErHemocytometer
e 1956 & EIE{*J”F%'KE'
1968 Coulter™' =75 X
— Pattern recognition
— Flow cytometry
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« 1983 LIS

« 1997

« Sample automation

» Analytical automation

« Data processing automation

« 2006

Total laboratory automation (TLA)
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ARCHITECT Workcells ( Abott & Toshiba)

Input Output Module, Centrifuge Module, Decapper Module,
Instrumentation (2 Clinical Chemistry, 2 Immunoassay).
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« 1918, John Kolmer published “The Demand for and
Training of Laboratory Technicians,” which included a
description of the first formal training course in medical
technology.

« By 1920, clinical laboratories in large hospitals were
distinct administrative units of service. They usually
consisted of four or five divisions, including biochemistry,
clinical pathology, bacteriology, serology/immunology
and radiology.
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Laboratory experiment
Clinical practice
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€ Point-of-Care Testing
€ Molecular diagnostics
€ Consolidation of testing on a single platform

€ Consolidation of reference laboratories

€ Sophisticated equipments
(Tandem Mass Spectrometry)
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Non invasive testing

GLUCOWATCH
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MALDI TOF/TOF MS

UltraFlex

MicroFlex

Bruker Daltonics
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MALDI Biotyper

Microbial Identification for the 215 Century

Identified species

BioTyper
Data interpretation

Workflow Generate MALDI-TOF
profile spectrum

Prepare onto
a MALDI target plate

Select a colony

Unknown
microrganism

7

Protein based
approach
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 Cytogenetics: the study of all aspects of cytology, including the
structure of chromosomal material, involves a broad and in-depth
analysis of hereditary information derived from chromosomal
materials.

* Flow cytometry: Fow cytometry is a technique for counting,
examining, and sorting microscopic particles suspended in a stream
of fluid.

* Molecular genetics: The field of molecular-genetics has evolved
from a few scientists and researchers just 30 years ago.

« HLA/immunogenetics: The human leukocyte antigen system (HLA)
IS the name of the human major histocompatibility complex (MHC), a
group of genes that resides on chromosome 6 and encodes cell-
surface antigen-presenting proteins and many other genes.
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Chip Plateform

- DNA chip

* Protein chip

« Combine all testing needs on
one platform

« Cost-per-test decreases

« Test flexibility can meet
Increasing test demands

« Technologist time is reduced
* One workstation
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The shift from the use of traditional diagnostics and treatment to
delivering personalized medicine based on “omics” techniques
may translate into early diagnoses and tailored treatments of
human diseases.

Proteomics
Pharmacogenomics
Physiogenomics

Nutrigenomics
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GENOME-WIDE ASSOCIATION STUDIES

» Collecting DNA samples from populations whose
clinical characteristics are well defined.

» Doing cost effective genotyping and sophisticated
statistical analysis.

» These resources represent an essential component in
establishing genes relevant to a particular disease.

Genetics----Diseases
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> IT needs to be the backbone of healthcare

» It can lead to a better understanding of
unnecessary tests

» It allows the development of evidence-based
protocols

» Leads to an understanding of the “best”
laboratory tests for the diagnosis of disease
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1 PERSONALIZED MEDICINE

1 PREVENTIVE MEDICINE

NO LONGER “ONE SIZE FITS ALL!
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* In the era of molecular medicine, more
and more diagnoses will be made by
laboratory tests in asymptomatic
patients.

 The goal is to make the diagnosis
before clinical signs or symptoms
resulting from organ damage become
evident
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 Increased automation and standardization have far
outpaced the laboratory professional involvement in
assuring optimal test utilization and interpretation.

« The productivity of ‘commodity’ testing (FE?JFF[’{[ i
k2¢) Increases, the value of laboratory services seems
to decrease contextually.

|t remains the translation of laboratory data into
valuable information for improving patient's
outcomes.

» An effective strategy to encompass translation into

Integrated, multidisciplinary care, in which
appropriateness in test request and interpretation.
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« Laboratory professionals have to become the patient‘s best source of

Information about laboratory results, concerning patient preparation
guidelines, preanalytical issues, and interpretative counseling (ﬁ%&b‘nﬂmj)

« They have to expand the consultative assistance for physicians as regards
appropriateness and interpretation, also developing practice guidelines for
the appropriate use of laboratory services and in closer cooperation with the
stakeholders.

« They have to assure the quality of laboratory testing, irrespective of where
they are performed (e.g., POCT), expanding the governance throughout the
total testing process, to embrace all steps from test request to result

utilization.
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« We have to better communicate the quality of laboratory data by introducing
iInformation on the assay performance (e.g., the total error) in laboratory

reports, thus making the analytical uncertainty a more understandable
concept for clinicians, and the reference change value for serial results.

« Laboratory professionals with a medical background must maintain a close
interaction with the clinical context, assuming a direct responsibility in
patient management, participating in multidisciplinary teams and initiatives
for defining diagnostic pathways and improving the global quality of
healthcare.

« Clinical laboratories should enhance efficiency and reduce costs by forming
alliances and networks; consolidating, integrating, or outsourcing; and more
importantly.
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Reflex and reflective testing

Table 1 Reflex and diagnostic thresholds applied prospectively

Scenario Reflex rules Exclusion criteria Diagnostic threshold
Hypovitaminosis D Calcium <2.10 mmol/L 25-hydroxy-vitamin D measured within 25-hydroxy-vitamin D

And previous 90 days <50 nmollL

Alkaline phosphatase =150 IU/L

Age =55y
Hypomagnesaemia K" <2.5 mmol/L None Magnesium <0.70 mmollL

Or

Albumin-adjusted calcium

<1.80 mmol/lL
Hypothyroidism TSH =4.0 mU/L None Free thyroxine <11.0 pmol/'L
Hyperthyroidism TSH <0.10mU/L None Free thyroxine >22.0 pmol/L
Hereditary 50 < ALT < 200 U/L (women) Hospital inpatients, outpatients Transferrin saturation (%):

haemochromatosis 60 < ALT < 200 UL (men) Iron studies measured within previous =>50% (women)
Age 18-40y 90 days =>55% (men)

TSH, thyroid-stimulating hormone; ALT, alanine aminotransferase
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Thank your attention !
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