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= Engenharia genética
Testes rapidos
Reacao em cadeia da polimerase (PCR - HIV)

DECADA DE 1980)

DECADA DE 1990)

Automacao do sequenciamento do DNA

DECADA DE 2000) 3 I;llci)rg:ﬁturizagéo de plataforma na area de alimentos e doencas infecciosas

DECADA DE 2020)

Pandemia SarCov-2 — sequenciamento rapido
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A medicina laboratorial desempenha um papel integral na saude, fornecendo
aos profissionais de saude dados ObjetiVOS para orientar a prevengéo de
doencas, avaliacao de risco, diagnostico, prognadstico, tratamento
e monitoramento de pacientes, o que garante uma tomada de decisao

clinica segura, adequada e eficaz. Nos ultimos anos, grandes avanc¢os tecnologicos na
medicina laboratorial melhoraram muito o diagndstico e o monitoramento do

laboratdrio clinico, aumentando ainda mais a qualidade do atendimento a0

paciente. Por sua vez, essas inovacoes tecnoldgicas agregaram valor reconhecivel a
medicina laboratorial no setor de saude.
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ABSTRACT

ORIENTATION: A clinical laboratory supports research for drugs, vaccine and device development.
These laboratories in developing countries seem not to fully use technology arising from the Fourth
Industrial Revolution (4IR) to enhance their competitiveness and, consequently, market share

RESEARCH PURPOSE: The purpose was to explore how a clinical laboratory
may become more competitive by implementing strategies in support of 4IR

in a developing country
advancements.

MOTIVATION FOR THE STUDY: This study attempted to reflect literature on the topics of 4IR and
competitiveness and also to acquire an understanding of how a clinical laboratory in a developing

country can use 4IR technology to improve its competitiveness.

RESEARCH DESIGN, APPROACH AND METHOD: This study followed an interpretive paradigm and a
qualitative enquiry, supported by a case study strategy. Data were collected by means of semi-
structured interviews with 20 purposively selected stakeholders from the clinical laboratory.
Conventional content analysis was applied to create codes, groups and themes.

MAIN FINDINGS: It was found that a clinical laboratory in a developing country can be competitive

within the 4IR environment, and a link was established between strategy, 4IR
competitiveness of the clinical laboratory.

and the improvement of

PRACTICAL/MANAGERIAL IMPLICATIONS: The clinical laboratory has to build a strategy around the
latest technology to ensure competitiveness and growth in its operations. The 4IR will also require
continuous upgrades of new technology, and staff should be made part of this process.

CONTRIBUTION/VALUE-ADD: The developing world has to catch up with the advanced economies. To

assist in this, this study concludes that strategies supporting 4IR technology advancements can

improve the competitiveness and sustainable growth of a clinical laboratory.

Keywords: strategy; competitiveness; Fourth Industrial Revolution; technological advancements;

clinical laboratory.
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Introduction: The development of medical artificial intelligence (Al) is related
to programs intended to help clinicians formulate diagnoses, make therapeutic
decisions and predict outcomes. It is bringing a paradigm shift to healthcare,
powered by the increasing availability of healthcare data and rapid progress in
analytical techniques (1). Artificial intelligence techniques include machine
learning methods for structured data, such as classical support vector machines

and neural networks, modern deep learning (DL), and natural language
processing for unstructured data.
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The future of laboratory medicine in the era of precision medicine

Giuseppe Lippi', Antonella Bassi'-?, Chiara Bovo?®
TSection of Clinical Biochemistry, University of Verona, Verona, Italy; 2Laboratory of Clinical Chemistry and
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Correspondence to: Prof. Giuseppe Lippi. Section of Clinical Biochemistry, University Hospital of Verona, P.le LA Scuro 10,
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Abstract: Medical science has undergone a substantial revolution in recent years, wherein the traditional
approach to diagnosing and treating many human diseases has gradually evolved from a generalized conception
of health and disease to an individualized approach entailing decisions and interventions tailored to the single
patient according to individual responses or risk of disease. This axiom has evolved from concept to practice,
and has been translated into the notion of “personalized” or “precision” medicine. Although precision
(personalized) medicine will be the core opportunity for effective care in the anticipatable future, many political,
economic and cultural challenges need to be overwhelmed, and these include some ongoing healthcare reforms
around the globe, cost containment strategies, consolidation of laboratories and in vitro diagnostic testing, as
well as the impact of new technologies and tests on the existing laboratory organization. Therefore, the aim of
this article is to discuss some of the several changes which may ultimately drive or challenge the future of

laboratory medicine in the era of precision medicine.

Keywords: Laboratory medicine; precision medicine; personalized medicine
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MINIATURIZACAO DE PLATAFORMAS X TEMPO DE GERACAO DO RESULTADO

FASE PRE-ANALITICA )lidando com a sele¢do de uma abordagem apropriada
para o teste, bem como a coleta de amostras

FASE ANALITICA ) lidando com a detecc3do de sinais bioldgicos direcionados e
posterior transformacao em sinal mensuravel

FASE POS-ANALITICA ) preocupada com a andlise de dados e exibicdo de
resultados seguidos por armazenamento ou
transmissao adicional
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BIOQUiMICA, GENETICA, HEMATOLOGIA, IMUNOENSAIOS
MINIATURIZACAO DAS PLATAFORMAS

= Sistema fechado X Biosseguranca
= Sistema de reagentes

= Reducao de custos

» Tempo de geracao de resultados
» Deteccao simultanea
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Sistema GeneXpert®*

= Modulo(s) térmico e 6tico

= Computador e software GeneXpert Dx
= Leitor de codigos de barras
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Cartucho
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= Pipetas de transferéncias

= Protocolo de definicao do ensaio (ADF)
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Varios modelos para
atender a varios requisitos

Visiao Geral

B MAGLUMI* 800

Direcionado para laboratérios de
pequeno e médio porte

« Throughput: até 180 testesh
« Posigdes de amostras: 40
« Posigdes de reagentes: 9

® Cubetas on board: 40

@ Geral

B MAGLUMI* 2000

Direcionado para laboratdrios e hospitais
de pequeno a grande porte

ghput: até 180 test
w Posigbes de amostras: 144

 Posicdes de reagentes: 15
betas on board: até 720

® Conectavel a esteira automatica Inpeco

Econdmico, todos os ensaios (211 pardmetros) sdo compativeis com todos os

® analisadores MAGLUMI*

» Diferentes rendimentos e tamanhos atendem a diferentes demandas, desde laboratérios
pequenos e médios até grandes laboratérios e hospitais

® Ensaios abrangentes abordando todos os seus requisitos de teste

» As principais de ABEI e

estabilidade e a sensibilidade dos reagentes MAGLUMI®

» Controle de qualidade e calibradores gratuitos ajudam a reduzir o custo por teste

» Qualidade garantida pelo controle de qualidade terceirizado e Avaliagio

Externa da Qualidade (EQA)

B MAGLUMI* 2000Plus

Direcionado para grandes cadeias de
laboratérios ou hospitais

Throughput: até 180 testes
Posigbes de amostras: 144
Posigbes de reagentes: 25

ubetas on board: até 720

Conectavel a esteira automatica Inpeco

® Area de reagentes

B MAGLUMI* 4000Plus

Direcionado para grandes cadeias de
laboratdrios ou hospitais

Throughput: até 280 testesh
Posigbes de amostras: 144
s de reagentes: 25
tas on board: até 960

Conectével a esteira aulc

@ Areas de amostras

* Carregamento/descarregamento sem pausa

* RFID lendo todas as informagdes dos reagentes

» A area de reagente refrigerada garante a
estabilidade do reagente

« Pronto para uso, sem necessidade de pré-
tratamento

@ Sistema Operacional

Modo aleatorio, em lote e STAT
Carregamento/descamegamento sem pausa

Leitor de codigo de barras armazenando todas

as informagdes das amostras

Area de amostra refrigerada (exceto MAGLUMI® 2000)

@ Amostragem

® Interface amigavel, facil e operagéo

« Diluigdo automatica com proporgéo opcional
para amostra de alta concentragio

» Monitoramento do status em tempo real para
cada teste

« Monitoramento do status dos reagentes e
consumiveis

» Conexo LIS bidirecional por TCP/IP e COM

Agulha de titdnio com fungdo & prova de g; nto
Detecgao de coagulos e detecgdo de
TEFLON revestido para prevengao d
Fotomultiplicador (PMT) de alta sensi

baixo ruido
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