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RESUMO

Objetivo: Avaliar o impacto da implementacdo da qualidade na fase pré-
analitica em um laboratorio clinico prestador de servico para Sistema Unico
de Saude. Método: Este estudo foi realizado em trés etapas distintas. A
primeira etapa, antes da intervencgdao, foi realizada de junho a novembro de
2015, totalizando 7.058 atendimentos. Entre dezembro/2015 e maio/2016 foi
realizada a segunda etapa ou etapa de intervencdes. As intervencdes foram
realizadas por meio de acbes de educacdo permanente aos profissionais
envolvidos e implementacdo de formulérios e procedimentos operacionais
padrao (POP’s). Apds as intervengdes, iniciou-se a terceira etapa que avaliou
os indicadores de qualidade no primeiro semestre (de junho a novembro de
2016), totalizando 6.317 atendimentos, e no segundo semestre ap0s as
intervencdes (de janeiro a junho de 2017) totalizando 6.698 atendimentos. As
variaveis estudadas foram os indicadores de ndo conformidade de cadastro,
ndo conformidade de coleta, hemodlise e recoleta e indicadores de
produtividade da recepcéo e dos flebotomistas. Para a analise estatistica foi
utilizado o programa Stata 12°®. Para verificar o impacto da implementacéo da
qualidade foi utilizado o teste de Qui-quadrado, com nivel de significancia de
5% e o teste exato de Fisher. Resultados: No primeiro semestre apos as
intervencdes observou-se reducdo das ndo conformidades relacionadas a
recepcao antes das intervencdes 9,7% apos 7,4% (p< 0,01) e a coleta antes
da intervencéo 1,0% apo6s 0,4% (p < 0,01) e aumento de ndo conformidades
relacionadas a triagem antes 0,7% apods 1,2% (p=0,003). No segundo
semestre apdés as intervencbes observou-se uma reducdo das néao
conformidades relacionadas a recepcéo 5,1% (p< 0,01), a coleta 0,3% (p<
0,01), e a triagem 0,6% (p= 0,05). No primeiro semestre apds as intervencdes
houve o aumento significativo da produtividade do guiché um da recepcéo
antes 36,4% apos 39,30% (p<0,01) e dos flebotomistas um antes 21,5% apos
34,8% e do dois antes 14,2% e apos 26,7% (p<0,01). No segundo semestre
apoés as intervencbes o0 guiché um manteve a produtividade, o guiché dois
aumentou antes 31,2% ap0s 6 meses 38,4% e o guiché trés reduziu antes
32,4% apos 6 meses 24,7%. Os flebotomistas aumentaram a produtividade

em relacdo ao periodo antes das intervencdes. Conclusédo: Observou-se um

Xiii



impacto positivo na implementacéo do controle interno de qualidade na fase
pré-analitica. Apos intervencao houve uma diminuicdo das ndo conformidades
relacionadas a recepcdo e a coleta e aumento da produtividade dos
flebotomistas. A reducao das nao conformidades pode refletir positivamente
na qualidade do servico prestado ao paciente e deve ser uma acao

permanente no laboratorio .

Palavras-chave: controle de qualidade, indicadores de servico, analises

clinicas, laboratérios, servicos laboratoriais de saude publica.
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Abstract

Objective: To evaluate the impact of the implementation of quality in the
preanalytical phase in a clinical laboratory providing services for the Brazilian
public healthcare system. Method: This study was carried out in three distinct
stages. The first stage, before the intervention, was held between June and
November 2015, summing up 7,058 consultations. The second stage or stage
of interventions was carried out between December 2015 and May 2016. The
interventions were carried out through permanent education actions to the
professionals involved and implementation of standard operating procedures
and forms (POPs, in Portuguese). After the interventions, the third stage
began, evaluating the quality indicators in the first semester (between June
and November 2016), in a total of 6,317 visits, and in the second semester
after the interventions (between January and June 2017), in a total of 6,698
visits. The variables studied were the indicators of nonconformities of registry,
nonconformities of collection, hemolysis and recollection and indicators of
productivity of receptionists and phlebotomists. Stata 12® was used for
statistical analysis. In order to verify the impact of the implementation of the
quality, the Chi-square test was used, with a significance level of 5%, and

Fisher's exact test.

Results

In the first semester after the interventions, a reduction of nonconformities
related to the reception before the interventions was observed 9.7% after 7.4%
(p <0.01) and to the collection before the intervention 1.0% after 0.4% (p <0.01)
and increase in nonconformities related to screening before 0.7% after 1.2%
(p = 0.003). However, there was no reduction in emissions at 5.1% (p <0.01),
collection at 0.3% (p <0.01), and at 0.6% (p = 0.05) . In the first half of the year
after the interventions, a significant increase of productivity of the reception
desk before 36.4% after 39.30% (p<0.01) and of phlebotomists one before
21.5% after 34.8% and of the two before 14.2% and after 26.7% (p<0.01). In
the second semester after the interventions the booth one maintained the
productivity, the booth two increased before 31.2% after 6 months 38.4% and
the booth three reduced before 32.4% after 6 months 24.7%. Phlebotomists
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increased productivity in relation to the period before interventions..
Conclusion: There was a positive impact in the implementation of the internal
quality control in the preanalytical phase. After intervention, there was a
decrease in nonconformities related to reception and collection and an
increase of phlebotomist productivity. The reduction of nonconformities may

reflect positively on the quality of the service provided to the patient.

Key words: quality control, service indicators, clinical analyzes, laboratories,

public health laboratory services.
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1. INTRODUCAO

Na area de laboratorios de analises clinicas a primeira iniciativa inter-laboratorial de
controle de qualidade foi realizada em 1947 nos Estados Unidos, onde enviou-se para
analise um pool de soro humano para comparacao dos resultados dentre um grupo de
laboratérios?.

No Brasil, em 2005, foi aprovada a Resolucdo da Diretoria Colegiada (RDC)
302/2005 pela Agéncia Nacional de Vigilancia Sanitaria (ANVISA) que dispde sobre o
regulamento técnico para funcionamento de laboratérios de analises clinicas. Dentre os
conceitos desta Resolucdo, destacasse-se a importancia das amostras, controle,
calibragéo, controle de qualidade em geral, controle interno e externo da qualidade?.

A preocupac¢do com o controle de qualidade é crescente e necesséria, especialmente
no ambito de laboratérios de analises clinicas. Pois neste cenario os erros podem acarretar
riscos a saude, sofrimento para o paciente, elevacdo dos custos com o tratamento e perda
da credibilidade no servico prestado3.

O controle de qualidade interno (CQI) avalia as trés fases de funcionamento do
laboratério de andlises clinicas: as fases pré-analitica, analitica e pds-analitica, e 0s
procedimentos que envolvem cada uma delas. Desta forma, visa fornecer resultados
vélidos e confiaveis que possam contribuir de maneira efetiva no diagndéstico do paciente?.
O servico laboratorial tem grande relevancia na pratica clinica para a monitorizacao e
recuperacdo da saude. Os resultados obtidos pelas andlises laboratoriais interferem na
prevencéo e na escolha de terapias adequadas para diversas doencas®.

Dentre as fases do CQI, estima-se que a pré-analitica seja responsavel por 46-
68.2% dos erros laboratoriais. Dentre os principais fatores que contribuem para este
elevado indice destacam-se a falta de padronizacédo dos procedimentos e a dificuldade de
controlar as variaveis pré-analiticas®. Esta dificuldade ocorre pois diversas variaveis estao
relacionadas ao preparo do paciente e a coleta de algumas amostras, como fezes e urina,
gue sdo realizadas distantes da superviséo do laboratério®.

Devido a importancia da fase pré-analitica para a obtencao de resultados de exames
laboratoriais confiaveis, deve haver especial atencéo a identificagdo, obtencdo e preparo
das amostras, evitando assim possiveis interferéncias nos exames laboratoriais, como por
exemplo: a lipemia, a fotodegradacéo e a hemolise.

A implementacao da qualidade na fase pré-analitica visa a identificacao precoce das
nao conformidades. Desta forma, erros sistematicos poderdo ser evitados e acodes

corretivas que levam a erros aleatorios poderdo ser executadas.
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Neste contexto, vale destacar que a capacitacdo da equipe envolvida € de extrema
importéancia, pois os procedimentos realizados nesta fase dependem, na sua maioria, de
habilidades manuais e por isto sdo mais passiveis de erros.

Com a implantacdo de uma gestdo do controle de qualidade, acessivel e eficiente,
gue considera as necessidades especificas do laboratorio, incluindo as restrices
operacionais e financeiras e também alinhadas as rotinas de trabalho, tem o potencial de
gerar grandes beneficios relacionados a prevencdo e gerenciamento das nao
conformidades. Isto ocorre em funcao da facilidade de localizacdo e solugdo das nao
conformidades da fase pré-analitica, refletindo assim, na reducéo dos possiveis resultados
falso positivos e falso negativos, bem como para o aumento da qualidade final do servigo

prestado pelo laboratério ao cliente.
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2. OBJETO

Garantia da Qualidade pode ser definida como o conjunto de atividades
planejadas e sistematicas de uma empresa, que servirdo para garantir que o seu produto
ou servico atende os requisitos da qualidade. A Garantia da Qualidade engloba as
atividades relacionadas com o0s processos pré-analiticos,analiticos e pds-analiticos.
Portanto, o seu objetivo é assegurar que o produto final de suas atividades seja adequado
as necessidades e satisfacdo do cliente’.

A medicina laboratorial tem como objetivo principal a garantia de um resultado de
exame eficiente, confiavel e rapido, sejam eles laboratoriais ou de imagem, para que o
diagnéstico possa auxiliar na tomada de decisdo em relacdo a conduta da clinica®.

Embora, erros frequentes que nao alteram significativamente o resultado de um
exame possam existir, os laboratérios seguem normas que visam minimiza-los ou mesmo
elimina-los. Para que isto ocorra, é necessario que o profissional de salde, que esteja
atuando em laboratorios de analises clinicas, tenha conhecimento dos procedimentos
padrdo e evitem ao maximo cometer erros, afim de n&o influenciar negativamente no
diagndstico por meio de resultados falso positivos ou falso negativos®.

Em um laboratério de analises clinicas considera-se que a garantia da qualidade foi
alcancada quando se tem o total e absoluto controle sobre todas as fases do processo, ou
seja, todos os procedimentos de realizacdo do exame, compreendidos nas fases preé-
analitica, analitica e p6s-analitica'®.

A garantia da qualidade de todas as fases pode ser alcancada por meio da
padronizacdo de cada uma das atividades envolvidas, desde a indicacdo médica dos
exames, passando pelo primeiro atendimento ao paciente no laboratério e finalizando com
a liberacéo do laudo. Todas essas atividades no laboratério devem ser documentadas por
meio de Procedimentos Operacionais Padrao (POP) ou Instrugdes de Trabalho (IT). O
conteudo desses documentos deve ser de total conhecimento dos profissionais e deverao
estar sempre em locais acessiveis aos funcionarios envolvidos nas atividades?.

O Controle interno da qualidade avalia o funcionamento confiavel e eficiente dos
procedimentos laboratoriais para fornecer resultados validos, que possam contribuir
eficazmente no estabelecimento diagnéstico pelo clinico.!?

A fase pré-analitica compreende a indicac&o e solicitagdo do exame, as instrucdes

de preparo do paciente, a avaliacdo das condi¢cbes prévias no momento do cadastro no
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laboratorio, a realizacdo de procedimentos especificos de coleta, o acondicionamento,
preservacao e transporte da amostra biolégica até o momento em que o exame seja
efetivamente realizado?3.

Dessa forma, a fase pré-analitica se desenvolve pela sequéncia de acdes de varios
individuos, com formacfes profissionais, focos de interesse e grau de envolvimento
diferentes.* Ao médico solicitante do exame e seus auxiliares diretos, interessa a obtencéo,
as vezes em carater de urgéncia, de um resultado laboratorial, ao paciente, ocorre a
preocupagdo com o0 possivel desconforto do preparo e da coleta da amostra, ao
flebotomista cabe a preocupacdo com o cumprimento dos requisitos técnicos da coleta e
com os riscos biolégicos potenciais e da mesma forma os colaboradores responsaveis pelo
acondicionamento, preservagao e transporte da amostra, que prestam os cuidados para
com a seguranca e integridade do material e dos riscos ocupacionais®®.

Os erros pré-analiticos séo responsaveis por até 68,8% de todos os erros cometidos
em diagnostico laboratorial. A maioria destes erros surgem devido a problemas na
preparacao do paciente, na coleta de amostras de forma inadequada, no transporte e na
preparacao para analise incorretos. Alguns aspectos necessitam de maior atencdo na fase
pré-analitica, dentre os quais podemos destacar: as orientacbes acerca do preparo
adequado para a coleta, identificacdo correta do paciente, informacdes relevantes, como:
idade, sexo e uso de medicamentos, coleta, a identificacdo e transporte da amostra
biolégical®. Sdo relatados, ainda, como erros pré-analiticos os problemas devido &
centrifugacdo e & aliquotagem inadequadas. Além disso, a escolha inapropriada de testes
laboratoriais pelo médico também é disso um erro pré-analitico®®.

Existem algumas normatizacdes técnicas internacionais que podem ser implantadas
nos laboratorios clinicos visando a reducao de erros através da gestédo de qualidade. Dentre
estas, pode-se destacar a ISO 22367, que se caracteriza pela aplicacdo da 1SO
15189/2012. Esta Norma dispde de um sistema para reduzir o erro do laboratério e
melhoraria da seguranca do paciente aplicando os principios de gestdo de qualidade, no
que se refere aos aspectos analiticos, especialmente os aspectos pré-analiticos e pés-
analiticos do ciclo do laboratério clinico e os cuidados ao paciente!“.

A I1SO 15189/2012 enfatiza que “o processo de indicadores de qualidade de
monitoramento deve ser planejado, incluindo os objetivos, metodologia, interpretacdo, os
limites, o plano de acido e duracdo de medi¢ao”. Além disso, todos os erros devem ser
medidos e controlados periodicamente por meio de indicadores de qualidade para garantir

uma avaliacdo objetiva do problema (11.14.16),
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Para quantificar todo o processo do controle de qualidade podem ser usados
indicadores como ferramentas importantes. Segundo a Fundac&o Nacional da Qualidade
(FNQ, 2006), indicadores sé@o dados ou informa¢des numéricas que buscam quantificar as
entradas (recursos ou insumos), as saidas (produtos) e o desempenho de processos,
produtos ou da organizagdo como um todo. Os indicadores sdo constituidos por
observaces estatisticas ou outros dados que refletem o desempenho de um processo, e
sdo empregados para acompanhar e melhorar os resultados ao longo do tempo?®.

Os indicadores de qualidade sdo ferramentas valiosas para a quantificagdo dos
processos selecionados, comparando-os com critérios pré definidos. O controle qualidade
interna, por meio dos indicadores, pode analisar 0s principais erros que acontecem, auxiliar
na tomada de decisfes e definicdo de prioridades, permitindo assim uma comparacéo feita
entre os erros e a eficiéncia das intervencdes?.

Além disto, a utilizacdo de indicadores de qualidade e produtividade contribuem para
evidenciar as reais deficiéncias dos setores e auxiliam na analise necessaria as acdes que
objetivam melhorias nos processos de servicos!’. Os indicadores ganham maior
importancia na area da saude, que tem buscado uma melhoria na assisténcia ao paciente
com mais qualidade e eficiéncia, diminuindo o nimero de reclamagdes, reduzindo o0s custos
operacionais e aumentando os seus lucros, entre outros resultados.

Na Australia e na Nova Zelandia (2011) foi desenvolvido o projeto Key Incident
Monitoring & Management Systems (KIMMS), um sistema de monitoramento e
gerenciamento de incidente chave. Este projeto desenvolveu um programa para monitorar
0s principais incidentes ocorridos nos laboratérios de analises clinicas. O programa fornece
um sistema para os laboratérios reportarem um conjunto definido dos principais incidentes
e erros que ocorrem dentro dos laboratoérios. Apds esta etapa, é feito um relatério em que
sdo descritas as fases em que ocorreram 0s erros, incluindo as fases pré e pés-analitica.
Finaliza-se com um quadro onde séo disponibilizados os resultados dos outros laboratorios
envolvidos, com a finalidade de se obter uma avaliacéo interlaboratorial e desta forma
verificar as taxas de erros (acessado 20/01/2017)*.

No Brasil, a Sociedade Brasileira de Patologia Clinica/Medicina Laboratérial
(SBPC/ML) desenvolveu um programa de indicadores de qualidade laboratorial'®. O
Programa fornece 61 indicadores da qualidade classificados em trés grupos: 16 indicadores
demograficos, que sao utilizados para avaliar a tomada de decisdo estratégica direta, 18
indicadores de desempenho do processo, que sao utilizados para monitorizar a eficacia
do processos que compreendem as fases pré-analitica, analitica e pos-analitica e 27

indicadores de gestdo, utéis para verificar os dados relativos aos custo*®.
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Para reduzir o nimero de ndo conformidades na fase pré-analitica € preciso
estabelecer metas para cada indicador e definir procedimentos, implementar atividades que
visam a formacéo, a educacao e a atualizacéo dos profissionais envolvidos nos processos
desta fase3.

Estudos envolvendo os indicadores de qualidade da fase pré-analitica propéem uma
inovadora abordagem para o desenvolvimento de novos indicadores e definicdo do seu
ambito, de acordo com recomendacdes nacionais e internacionais'®. Neste contexto,
observa-se a importancia da implementagédo da qualidade na fase pré-analitica, por meio
de acbGes de educacdo permanente dos profissionais envolvidos e padronizacdo das
instrucdes de trabalho. Ressalta-se ainda, a importancia da avaliacdo do impacto desta
implementagdo por meio dos indicadores da qualidade preconizados, objetivando a

reducao das nao conformidades e a melhoria do servico prestado ao cliente.
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3. OBJETIVOS
3.1. Objetivo geral
Avaliar o impacto da implementacdo da qualidade na fase pré-analitica em um

laboratorio de andlises clinicas prestador de servigo para Sistema Unico de Saude.

3.2. Objetivos especificos
Verificar a prevaléncia de ndo conformidades identificadas na recepg¢ao, na coleta e na

triagem, antes e apos da implementagéo do controle interno da qualidade.

Comparar os indicadores de qualidade da fase pré-analitica antes e apés a

implementac¢é&o do controle interno da qualidade.

Comparar os indicadores de produtividade da recepcdo e coleta antes e apos a

implementac&o do controle interno da qualidade.
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4. METODOS

4.1. Desenho do Estudo

Trata-se de um estudo de intervencao e observacional, com abordagem quantitativa
dos dados, desenvolvido em um laboratério escola prestador de servico para o Sistema
Unico de Satde em uma Universidade publica na regido Centro Oeste do Brasil. Aprovado
pelo Comité de Etica em Pesquisa da Universidade Federal de Goias sob o nimero do
parecer CAAE 49392815.0.0000.5083 (Anexol).

4.2. Tamanho da Amostra

A casuistica foi constituida por todos os atendimentos do laboratério, entre junho e
novembro de 2015, totalizando 7.058 atendimentos antes da intervencao, a qual foi
denominada de primeira etapa. A segunda etapa ocorreu no periodo de dezembro de 2015
a maio de 2016, sendo caracterizada por intervencdes. As intervencdes foram realizadas
por meio de acdes de educacéo permanente aos profissionais envolvidos e implementagao
de formularios e procedimentos operacionais padrao (POP’s). A terceira etapa contemplou
os atendimentos solicitados no primeiro semestre ap0s as intervencdes, no periodo de
junho de 2016 a novembro de 2016, totalizando 6.317 atendimentos, e também os
atendimentos no segundo semestre apés as intervengdes, no periodo de janeiro a junho de
2017, totalizando 6.698 atendimentos.

4.3. Critérios de Incluséo e Excluséo

Foram incluidos no estudo os atendimentos do laboratério realizados no periodo de
junho a novembro de 2015, junho a novembro de 2016 e janeiro a junho de 2017.

Foram excluidas as recoletas solicitadas para confirmacéo de resultados de exames

em todos os periodos estudados.

4.4. Variaveis

As Variaveis do estudo utilizadas para avaliar o impacto da intervencao na fase pré-
analitica estao descritos abaixo, tendo como referéncia a SBPC/ML/2010.
N&o Conformidade de Cadastro: Foram considerados ndo conformidades de cadastros
os erros relacionados aos nomes dos pacientes, a data de nascimento e o sexo digitados

de forma incorreta, exames que constavam no pedido e nado foram cadastrados e exames
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cadastrados errados por falta de solicitagcdo ou por falta de entendimento da caligrafia ou

sigla utilizada pelo médico.

O indicador de erro de cadastro foi calculado por meio da férmula:

N° de erros de cadastro
Total de atendimentos

x 100

Adotou-se como critério de aceitabilidade 0,2% 2°.

N&o Conformidade de coleta: Foram considerados ndo conformidade de coleta os erros
relacionados as etiquetagens dos tubos, coleta de material insuficiente e tubo de coleta

improprio para a determinada analise.

O indicador de erro de coleta foi calculado por meio da formula:

N° de erros de coleta

Total de atendimentos x 100

Adotou-se como critério de aceitabilidade 0,02% 21.

Recoleta: Foram considerados nédo conformidades de recoleta os erros que levaram a
recoleta as solicitacdes de novas amostras por coleta de volume de material insuficiente,
coleta em tubos desapropriados para analise de material, amostras ndo coletadas,

amostras nao etiquetadas.

O indicador de recoleta foi calculado por meio da formula:

N° de recoletas

. x 100
Total de atendimentos

Adotou-se como critério de aceitabilidade: 2%22.

Hemoélise: Foram considerados ndo conformidades de hemdlises apenas a presenca ou

auséncia de alterac&o da cor do soro/plasma por percepcao visual do profissional.

O indicador de hemdlise foi calculado por meio da formula:
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Total de amostras hemdlisadas x 10000
Total de atendimentos

Adotou-se como critério de aceitabilidade 0,20%2°.

Produtividade recepcéo: A produtividade da recepcéo foi avaliada por meio da relagéo
entre o total de atendimentos de cada guiché e o total de atendimentos do laboratério.

O indicador de produtividade recepcao foi calculado por meio da férmula:

N° atendimentos dos guichés % 100

N° de atendimento do laboratério

A formula original da SBPC/ML traz como numerador o niumero de recepcionistas,
no entanto, no presente trabalho, utilizou-se o nimero de guichés pois houve rotatividade
de profissionais.

Foi realizada comparacdo da produtividade da recepcdo antes e apds as

intervencgoes.

Produtividade coleta: A produtividade da coleta foi avaliada por meio da relacdo de

atendimentos total de cada flebotomista e pelo total de atendimentos do laboratério.

O indicador de produtividade de coleta foi calculado por meio da férmula:

N° de atendimentos de flebotomista
X 100

N° atendimentos do laboratério

Considerou-se como numero de flebotomistas apenas os dois profissionais fixos
nesta funcdo. Foi realizada comparacdo da produtividade da coleta antes e apos a

intervencoes.
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4.5. Operacionalizacao

Para a operacionalizacao deste estudo foram definidas trés etapas como descrita a
seguir.

Na primeira etapa, antes das intervencdes, foram identificadas as ndo conformidades
da recepcéo (erros de cadastro), do setor de coleta (erros de coleta e recoleta) e no setor
de triagem (hemolise). Para identificar estas ndo conformidades foram implementados os
formularios para registro de pedido de nova amostra (Apéndice 4), ndo conformidades da
coleta (Apéndice 5), ndo conformidades da recepcéo (Apéndice 6) e formulario de registro
de hemolise (Apéndice 7). Estes formularios seguiram as normativas para o funcionamento
de um laboratério de andlises clinicas conforme RDC 302/2005 e NR322:23,

A coleta de dados das nédo conformidades da recepcao, coleta e triagem foram feitas
por meio do sistema de informag&o Multilab 2, (Sistema de Informatica Laboratorial — SIL)
e por meio dos formularios implementados. Nesta etapa ndo houve qualquer tipo de
intervencao.

Na segunda etapa foram realizadas as intervencoes. Estas intervengdes ocorreram
por meio das implementagdes e retificagdes dos POP’S e formularios de registro e sessbes
de educacédo permanente conforme recomendacées da RDC 302/2005 e NR322 23, visando
a diminuicdo de erros, otimizacao de fluxo de trabalho e maior confiabilidade na liberacéo
de resultados para os pacientes.

As sessOes de educacédo permanente foram realizadas quinzenalmente, visando
promover atualizacdo, desenvolvimento pessoal e profissional da equipe e o
aperfeicoamento das atividades que eles desenvolviam, dentro da realidade em que
estavam inseridos. Inicialmente foram abordados os temas RDC 302/2005 e NR 32 para
toda a equipe, por se tratar das normativas gerais para o funcionamento dos laboratorios
de analises clinicas.

Na recepcédo foram abordados temas que envolviam os erros de cadastro (nome,
idade, sexo, exames cadastrados errados), como tratar com cortesia 0 paciente,
transmissdo de seguranca e confianca ao paciente, fatores externos que podem alterar o
resultado laboratorial e tempos de jejum conforme preconizado no POP.

Na coleta foram abordados temas que envolviam procedimentos corretos de coleta
de amostras bioldgicas, coletas especiais, fatores que influenciavam a hemodlise, critérios
de aceitacdo e rejeicdo de amostras coletadas pelo préprio paciente.

No setor de triagem e transporte foram abordados os fatores que influenciam na
hemolise, transporte de amostra dentro do laboratorio, preparo de amostra para laboratério

de apoio, critérios de aceitacao e rejeicdo de amostras, tempos corretos de centrifugagao.
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As sessOes de educacdo permanente foram ministradas por meio de encontros
presenciais utilizando projetor, videos educativos, palestras e treinamentos.

Na terceira etapa, que ocorreu no primeiro e segundo semestre apos intervencao,
foram realizadas novas coletas de dados por meio do sistema de informacdo Multilab 2,
(Sistema de Informatica Laboratorial — SIL) e dos formularios para verificar se houve
reducao das nao conformidades da recepcao (erros de cadastro), coleta (erros de coleta e
recoleta) e triagem (hemolise).
4.6. Processamento dos dados

Para o processamento de dados utilizou-se as planilhas no programa excel
conforme recomendacdes da SBPC/ML/2010. ApdGs a digitacdo dos dados, o banco foi
revisado e quando identificada alguma inconsisténcia, as corre¢cdes foram realizadas e

novamente submetidas a digitacéo.

4.7. Analise estatistica

Para a andlise estatistica foi utilizado o programa Stata 12®. As variaveis foram
analisadas descritivamente através de frequéncias absolutas e relativas, e comparou-se as
varidveis antes e apés a intervencdo. Para verificar o impacto da implementacdo da
gualidade foi utilizado o teste de Qui-quadrado, com nivel de significancia de 5% e o teste

exato de Fisher.
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Abstract

Objective: To evaluate the impact of the implementation of quality in the
preanalytical phase in a clinical laboratory providing services for the Brazilian
public healthcare system. Method: This study was carried out in three distinct
stages. The first stage, before the intervention, was held between June and
November 2015.The second stage or stage of interventions was carried out
between December 2015 and May 2016. After the interventions, the third stage
began, evaluating the quality indicators in the first semester (between June and
November 2016), and in the second semester after the interventions (between
January and June 2017. Results: In the first semester after the interventions, a
reduction in nonconformities regarding the reception (p <0.01) and the collection
(p <0.01) could be observed, as well as an increase in non- conformities related to
the screening (p = 0.003). In the second semester after the interventions, however,
there was a reduction in non-conformities related to the reception (p<0.01), to
the collection (p <0.01), and to the screening (p = 0.05). In the first semester after
the interventions, there was a significant increase in the productivity of two
reception counters (p<0.01) and phlebotomists 1 and 2 (p<0.01).In the second half
after the interventions, counter 1 maintained productivity, counter 2 experienced
an increase in this aspect and counter 3 saw a decrease. Phlebotomists increased
productivity compared to the period before interventions. Conclusion: There was a
positive impact in the implementation of the internal quality control in the
preanalytical phase. After intervention, there was a decrease in nonconformities
related to reception and specimen collection and an increase of phlebotomist

productivity.

Key words: quality control, service indicators, clinical analyzes, laboratories,

public health laboratory services.
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1. INTRODUCTION
Quality Control is a growing and necessary concern, especially in the field of clinical
analysis laboratories. In this scenario, errors can lead to health risks, suffering for the patient,
increased costs of treatment and loss of credibility of the service rendered [1]. The internal
Quiality Control comprises the three phases of laboratory operation: pre-analytical, analytical
and post-analytical. Clinical laboratories can achieve improvement in customer service

through the implementation of a quality management system [2].

Among the phases of internal quality control, we highlight the pre-analytical phase,
which may be responsible for 60 to 90% of laboratory errors. Among the main factors
contributing to such a high ratio are the lack of standardization of procedures and the
difficulty of controlling the pre-analytical variables, such as the patient's preparation for the
collection of biological material [1]. The problems of centrifugation, aliquoting and
transportation of the samples are also reported as pre-analytical errors. In addition, the
inappropriate choice of laboratory tests by the physician is also considered a pre-analytical

error [3].

In order to achieve a reduction of nonconformities in the preanalytical phase, it is
necessary to define procedures, implement activities aimed at training, education and
updating of the professionals involved, and establish goals for quality indicators [1]. Quality
indicators are objective measures to quantify, document, monitor and improve quality. They
are also key for clinical laboratory accreditation [4]. Several national and international
accreditation programs have been developing and using quality indicators of the
preanalytical phase, such as errors in sample collection, registration errors, hemolysis,
recollection, productivity in the reception department, collection productivity, and quality of

the samples[4].
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The management of preanalytical nonconformities continues to be the greatest
challenge faced in clinical laboratories and the main difficulty for quality assurance. In this
regard, it is necessary to adopt measures to control and ensure that the quality procedures
and procedures adopted are effective [5]. It is necessary to carry out studies that use
preanalytical quality indicators to establish plans for corrective and preventive actions.
Therefore, this study aimed to evaluate the impact of the implementation of quality on the
preanalytical phase in a laboratory of clinical analysis providing services for the Brazilian

public healthcare system.
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2. METHODOLOGY

2.1 Study Design

This was an intervention study, with a quantitative approach to data, developed in a
laboratory providing services for the Unified Health System (SUS, in Portuguese — Brazil's
public healthcare system) in a public university in the Central-West region of Brazil, approved

by the ethics committee of this institution.
Sample size

The casuistry consisted of all laboratory visits between June and November 2015,
totaling 7,058 visits before the intervention, which was called the first stage. The second
stage occurred between December 2015 and May 2016, being characterized by
interventions. The interventions were carried out through permanent educational actions to
the professionals involved and implementation of standard operating procedures and forms
(POPs). The third stage contemplated the services requested in the first semester after the
interventions, from June 2016 to November 2016, totaling 6,317 visits, and also the
attendances in the second semester after the interventions, from January to June 2017,

totaling 6,698 calls.
Inclusion and Exclusion Criteria

Laboratory visits from June to November 2015, June to November 2016 and January
to June 2017 were included in this study. Recollection requested to confirm the results of

exams were excluded.

Variables

The study variables used to evaluate the impact of the intervention in the preanalytic phase
are described below, with reference to SBPC / ML / 2010.

Nonconformity of registry: Errors related to the patients’ names, date of birth and gender
were considered nonconformities of registry. Exams that were required, but not
registered,as well as exams that were incorrectly registered, due the lack of request or
unintelligibility of the physician’s handwriting or the acronym used, were also

considered nonconformities of registry.
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The registration error indicator was calculated using the formula:

[Number of registry errors/ Total of laboratory visits] X 100

The adopted acceptance criterion was of 0.2% (LIPPI H et al 2009).

Nonconformity of specimen collection: Errors related to tube labels, collection of
insufficient material, and the use of inappropriate collection tubes for specific analyses

were considered as nonconformities of collection.

The collection error indicator was calculated using the formula:

[Number of errors in collection / Total of laboratory visits] x100

The adopted acceptance criterion was of 0.02 (SBPC /ML 2010).

Recollection of specimen: Errors that led to recollection, requests of new samples due to
insufficient material volume, collections using inappropriate tubes for material
analysis, uncollected samples, and unlabeled samples were considered

nonconformities of recollection.

The recollection indicator was calculated using the formula:

[Number of recollections/Total of laboratory visits] x 100

The adopted acceptance criterion was of 2% (SBPC /ML 2010).

Hemolysis: Only the presence or absence of color change in the serum or plasma by visual

perception of the professional was considered a nonconformity of hemolysis.

The hemolysis indicator was calculated using the formula:

[Total of hemolyzed samples/Total of laboratory visits] x 170000

The adopted acceptance criterion was of 0,20% (SBPC/ML2010).
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Productivity of receptionists: The productivity of the receptionists was evaluated by means of
the relation between the total of attendances of each counter and the total of entries in the

laboratory.

The reception productivity indicator was calculated using the formula:

[Attendance numbers in the counters/Number of entries in the laboratory] X100

The original formula of the SBPC/ML brings the number of receptionists as a numerator;
however, in the present work, the number of counters was used because there are different

professionals working in different shifts.

Reception productivity was compared before and after the interventions.

Productivity in collection: The productivity in collection was evaluated through the total

attendance ratio of each phlebotomist and the total number of laboratory visits.

The productivity indicator collected was calculated using the formula:

[Number of phlebotomist consultations/Number of laboratory visits] x 100

Only the two professionals fixed in this function were considered phlebotomists. The comparison of the

productivity of the collection before and after the interventions was performed.
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2.5 Operationalization

Three stages were defined for the operationalization of this study. In the first stage, before
the interventions, the nonconformities of the reception (registration errors), collection (collection
and retrieval errors) and screening (hemolysis) were identified. In order to identify these
nonconformities, the registration forms for new sample requests, nonconformities in collection,
nonconformities in the reception , and the hemolysis registration form were implemented. These
forms followed the regulations for the operation of a clinical analyzes laboratory according to
RDC 302/2005 and NR322 [7,8].

Data collection of the nonconformities of the reception, collection and screening were
done through the Multilab® information system (Laboratory Information System - SIL) and
through the forms implemented. There was no intervention at this stage.

In the second stage the interventions were performed. These interventions occurred
through the implementation and rectification of POPs, registration forms, and permanent
educational sessions, as recommended by RDC 302/2005 and NR322 [7,8], aiming at
decreasing the error ratio, optimizing the workflow and obtaining greater reliability when issuing

results for the patients.

The permanent educational sessions were held fortnightly, aiming to promote personal
and professional development for the team and the improvement of the activities that they
developed, within the reality in which they were inserted. Initially, topics RDC 302/2005 and NR
32 were addressed for the whole team, since these are general guidelines for the operation of
clinical analysis laboratories.

At the reception department, issues involving errors of registry (name, age, Sex,
erroneously registered exams), how to treat the patient with courtesy, and conveying safety and
confidence to the patient were addressed, as well as external factors that could alter laboratory
results and fasting times as recommended in the POPs.

In the collection section topics involving correct procedures in the collection of biological
samples and special collections were approached, as well as factors that influenced hemolysis,

criteria of acceptance and rejection of samples collected by patients themselves.

In the screening and transportation sector, the factors influencing the hemolysis,
transportation of samples inside the laboratory, preparation of samples for supporting
laboratories, criteria of acceptance and rejection of samples, and correct time of centrifugation

were discussed.
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The permanent educational sessions were held through face-to-face meetings using projector,

educational videos, lectures, and training

In the third stage, which occurred after the first and second semester of intervention, new
data collections were carried out through the Multilab® information system (Laboratory
Information System - SIL) and the forms, so as to verify whether there was a decrease in
nonconformities of reception (errors of registry), collection (errors in collection and retrieval) and

screening (hemolysis).

2.6 Data processing

For the data processing, the spreadsheets were used as recommended by SBPC / ML /
2010. After the data was entered, the database was reviewed and when any inconsistency was
identified, the corrections were performed and re-typed. Stata 12® was used for the statistical
analysis. The variables were analyzed descriptively through absolute and relative frequencies
and the variables before and after the intervention were compared. To verify the impact of the
implementation of the quality, the Chi-square test and Fisher's exact test were used, with a

significance level of 5%.
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Results
In the first semester after the interventions, there was a reduction of nonconformities related to the
reception (p <0.01) and to the collection section (p <0.01) and increase of nonconformities related to the
screening (p = 0.003). In the second semester after the interventions, there was a reduction in
nonconformities related to the reception (p <0.01), collection section (p <0.01) and also reduction of

nonconformities in the screening (p = 0.5) (Table 1).

Table 1. Prevalence of nonconformities occurred at the reception, collection and screening before
the intervention and in the first and second semesters after the intervention .

Variables Before 1St semester after 2nd semester
Intervention intervention p after intervention p
n (%) n (%) n (%)

Nonconformities 804 (11.4) 570(9.0) <0.001 409(6.0) < 0.001
Reception 683 (9.7) 466 (7.4) < 0.001 345(5.1) <0.001
Collection 69 (1.0) 26 (0.4) < 0.001 20(0.3) < 0.001

Screening 52 (0.7) 78 (1.2) 0.003 44(0.6) 0.5
Conformities 6,254(88.6) 5,747(91.0) <0.001 6,289(94,0) <0.001

Total 7,058(100) 6,317(100) 6,698(100)

Chi-square test. The percentage of errors was calculated based on the total number of attendences for the period evaluated.
The nonconformities of the second semester after the intervention were compared with the number of honconformities before

the intervention.

In the first semester after intervention, there was a reduction in nonconformities (p <0.01),
nonconformities involving the patient's name, which decreased from 6.7% to 3.5%. nonconformities related
to the collection approached the level of acceptability (p <0.001), highligh nonconformities that involved
collection tube with insufficient material and improper collection t There was an increase in hemolysis (p =
0.003) and a decrease in relation to biological sa recollection (p = 0.018). In the second semester after
interventions, a significant improvement was observed in relation to the errors of the total register (p <0.01),
errors of biological samples collection (p<0.01) and recollection (p <0.001) and a reduction in relation to

hemolysis (p = 0.5) (Table 2).
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Table 2. Indicators of nonconformities of errors in registry, collection, hemolysis, and recollection before interventions
and in the first and second semesters after interventions

st nd p
Variables . Before_ 1¥ semester 1stsemester 2" semester 2" semester Acceptability
interventio after after o
. . after . . after criterion
n Intervention intervention Intervention intervention %
n (%) n (%) n (%)

Nonconformities 0.2
of registry
Name 473(6.7) 223(3.5) <0.001 181(2.7) <0.001
Date of birth 32(0.45) 37 (0.58) 0.28 29(0.43) 0.8
Gender 31(0.44) 38 (0.44) 0.19 22(0.32) 0.295
Erroneously 147(2.08) 168 (2.65) 0.028 113(1.68) 0.089
registered exam
Total 683 (9.6) 466 (7.3) <0.01 345(5.1) <0.001
Nonconformities
in biological
sample 0,02
collection
Error in tube
labeling 2 (0.028) 0 0.501* 0 0.500*
Collection tube
with insufficient 13 (0.18) 2 (0.031) 0.009* 0 <0.001*
sample
Inedequate
collection tube 6 (0.08) 0 0.033* 0 0.032*
Total 21 (0.3) 2 (0.03) <0.001* 0 <0.001*
HEMOLYSIS 52 (0.73) 78(1.23) 0.003 44(0.65) 0.5 0,20
BIOLOGICAL 2
SAMPLE 48(0.68) 24(0.38) 0.018 20 (0.30) 0.001
RECOLLECTION

Chi-square test and Fisher's exact test. The variables were calculated based on the attendance number before interventions
(7,058). The percentage of errors was calculated based on the total attendance number for the period evaluated. The

nonconformities of the second semester after the intervention were compared with the number of nonconformities before the
intervention. Acceptability criteria as recommended by the Brazilian Society of Clinical Pathology and Laboratory Medicine
2010 and Lippih et al.2009
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Table 3 shows an increase in the productivity of receptionists in counters 1 and 2 (p<0.01) and
decreasein counter 3. It also shows an increase in productivity of Phlebotomists 1 and 2 (p<0.01) in the
first semester after interventions. In the second half after interventions, counter 1 maintained its
productivity, whereas counter 2 experienced an increase and counter 3 suffered a decrease in the same
area; phlebotomists, on the other hand, increased their productivity when compared to how it was before

interventions.

Table 3. Indicators of productivity in the reception and collection section before the interventions, in the
first and second semesters after the interventions

Produgtivity in ' Before e ngTe erster 1S‘ser?1ester 2% saef|t”re1 (?ster 2nd se%ester
reiiﬁgggo?]nd Inte;]rv(e;/:l);lon intervention inte?\tteer:tion intervention inte?\];teer:tion
n (%) n (%)
Counter 1 2569 (36.4) 2483 (39.30) <0.01 2464 (36.8) 0.6
Counter 2 2197(31.2) 1962 (31.1) <0.01 2577(38.4) <0.01
Counter 3 2292 (32.4) 1874 (29.6) <0.01 1657(24.7) <0.01
Phlebotomist1 1522 (21.5) 2200 (34.8) <0.01 2000(29.8) <0.01
Phlebotomist2 1006 (14.2) 1685 (26.7) <0.01 1580(23.6) <0.01

Chi-square test. The variables were calculated based on the attendance number before interventions (7,058),
attendance number in the first semester after interventions (6,317) and attendance number in the second semester
after interventions (6,698). The indicators of productivity of the second semester after the intervention were compared
the indicators before the intervention.
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4. Discussion
The results of this study showed that interventions performed in the preanalytical phase

through permanent education, the implementation of POPs and registration forms contributed to

the reduction of nonconformities in reception, collection and screening sections.

A higher prevalence of registry nonconformities was observed, being able to highlight
errors of patients name and erroneous registered exams. These nonconformities often occur
due to lack of understanding of the physician's handwriting, lack of instruction by the team, or
lack of attention [5]. Most of the time, the professionals who occupy the position of receptionists
in the clinical analysis laboratories only have an average academic level and do not have a
computer / typing course, implying an even greater difficulty in relation to the patients' registry [8].
Another important factor is the lack of a specific technical course for laboratory reception, which
could train professionals qualified for the job market and reduce errors in the pre-analytical
phase. In this sense, the permanent education has a very important role, from the entrance of
the professional in the function of receptionist, as well as training and updating, aiming at

improvements in the routine of a laboratory of clinical analyzes [9].

When elaborating a permanent education class, it is necessary to analyze the knowledge
gaps that the professionals have [10]. In the present study, it was possible to evaluate these
shortcomings through the implementation of quality and new forms of nonconformities registry,
in order to remedy the difficulties of the professionals and minimize the errors of the preanalytic
phase. Another relevant aspect in permanent education is related to the professional who will
provide it; it must be enabled, with practical and theoretical knowledge about the subject and
informed about the real conditions of the target public. In this study, the classes were taught by
a professional that met these requirements. However, despite the significant reduction of
nonconformities of registration was not enough to reach the criterion of acceptability, but it is

believed that with the continuity of the implemented quality program this criterion can be reached.

Regarding the collection section, there was a reduction in nonconformities in the first
semester after the interventions, but did not reach the acceptance criteria. However, in the
second semester, after the interventions, the criterion of acceptability was reached, evidencing
the importance of permanent education and implementation of POPs, which made it possible to
update the team about the correct specimen collection procedures. Another fact that should be
emphasized is that the collection team was composed of professionals of a higher level such as
biomedical, nurses and pharmacists and of technical level, being able to perform the functions

with higher qualification.
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There was an increase of nonconformities of hemolysis after interventions in the first
semester. It was the result of the intervention of the internal quality control that instructed and
trained the professionals involved to correctly identify a hemolyzed sample and the implantation
of the hemolysis index form in the screening sector that started after the interventions. The
presence of hemolysis accounts for between 40-70% of the total sample unsuitable for analysis

in the laboratory [11].

It is noteworthy that there are several degrees of hemolysis, which is difficult to identify
by professionals in the area [12]. In the present study, the degrees of hemolysis of the samples
were not evaluated, but only the presence or absence. If the degrees of hemolysis had been
evaluated, the results could have been different, since the classification of the degrees of
hemolysis would determine a minimum acceptable level. However, there are no technical
specifications to determine how much the degrees of hemolysis can interfere with the outcome
[12,13].

The laboratory should define quality procedures as a starting point to achieve any
objective and implement evidence-based quality specifications in daily practice [14]. In the
second semester after the intervention, it was possible to observe a reduction in the cases of
hemolysis in relation to the first semester, suggesting that these changes occurred during the
intervention period and the permanent education sessions that continued to be carried out in the
laboratory, thus reflecting in an improvement to be continued. The objective is to reach the
criteria of acceptability and after reaching these criteria it is necessary that the critical analyzes
and decision making are continuous to maintain the level of quality of the laboratory.

In spite of the technological evolution, the concern about quality and the implementation
of the indicators of the preanalytical phase, there is still a high incidence of errors due to the
difficulty to control the variables of this phase, since most of the errors are committed during
preparation of the patient and during specimen collection. Failure to automate the most
processes involving manual operations, high staff turnover, neglect, lack of adequate protocols,
non-standardization of services, or even lack of understanding of good laboratory practice can

justify the wide range of errors occurring in the preanalytical phase [15].

43



With the implementation of quality control in the laboratory, an improvement in the
productivity of the reception and specimen collection team was observed. This is mainly due to
the standardization of processes, which enabled and optimized the workflow. Thus, the
management team was able to detect early nonconformities, and intervene as soon as possible
through corrective and preventive measures, generating a higher quality of the service and

greater safety to the team, aiming to release the results of the exams with greater reliability.

It is known that during the implementation of quality control in the routine of a clinical
analysis laboratory some difficulties are experienced, since several professionals are reluctant to
changes, mistaking quality control for punishment. However, quality control aims to improve
processes and higher performance of services provided. It is noteworthy that during the
intervention period in this study there was resistance on the part of the team to adapt to the
implemented processes. Faced with this, it was necessary to relocate reception, collection and

screening employees for not adapting to the changes generated after the interventions.

Also in this study, it was possible to evidence improvement in the quality indicators of the
preanalytical phase that involved the reception, collection and screening sections. It was noted
the importance of monthly monitoring of the registration forms allowing the detection of
nonconformities. In order to improve the quality of the processes involved in the preanalytical
phase, the use of standardized methods was paramount, since when implementing POPs,
records forms, definitions of functions and permanent education, a decrease in nhonconformities
, avoiding the total error in order to prevent systematic errors and corrective actions for random

errors.

The laboratory where the study was carried out is a clinical laboratory of a public university
that provides service to the Unified Health System and, like other institutions, is suffering from the
scarcity of resources in the network, which is a great barrier to access to actions and services
necessary to meet the health needs of the population [16]. These barriers faced by the laboratory
often jeopardize the actions proposed by the quality assurance, the lack of financial resources
and a reduced number of employees makes difficult the progress of quality processes, however,

in spite of all the difficulties, the results were satisfactory.

The results of this study showed that it is possible to implement quality management in
the preanalytical phase in a public laboratory, and may serve as subsidies for other laboratories
to implement programs of permanent education and adequacy of procedures in their routines,
always aiming at the improvement of the services rendered and, consequently, the release of

results of exams with higher quality, thus increasing the security and satisfaction of the client.
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5. Conclusion

After the interventions, there was a reduction of the nonconformities identified at the
reception, collection and better identification of nonconformities in the triage and increase of the
indicators of productivity of the reception and collection. Thus, it was evidenced the importance
of the implementation of quality in the pre-analytical phase, aiming at reducing non-conformities

and improving the service provided.
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5. CONSIDERACOES FINAIS

5.1. Conclusodes

A prevaléncia de ndo conformidades antes da intervengao na recepc¢ao, coleta e triagem
foi de 9,7% 1,0% e 0,7%, respectivamente e apos a intervencéao foi de 7,4% 0,4% e 1,2%,
respectivamente.

Os indicadores de erro de cadastro melhorou mas néo alcancou o indice esperado. O
indicadores de erros de coleta alcancaram o indice esperado. O indicador de hemdlises
ndo acalgou o indice e o indicador de recoleta estava dentro do esperado.

Os indicadores de produtividade da recepcéo e coleta melhoraram apdés intervencdes

da implementagéo do controle interno da qualidade.

5.2. Consideracg®es finais

O presente estudo mostrou que a equipe da qualidade tem o desafio de ampliar os
conhecimentos, envolver e treinar os colaboradores, visando difundir os conceitos e a
importancia do controle interno da qualidade em busca de uma melhoria constante.

Todas as ac¢Oes desenvolvidas durante o periodo de estudo envolveram materiais e
mecanismos que garantiram a qualidade final dos exames realizados, cumprindo as normas
e diretrizes propostas pela legislacdo e por organiza¢fes acreditadoras.

Existiram algumas limitacbes no estudo, tais como resisténcia da equipe em se
adequar aos novos procedimentos apés a implementacao da qualidade, reducdo no quadro
de funcionarios e orgcamento restrito.

A diminuicdo das n&o conformidades promoveu uma melhoria na qualidade nao
apenas dos processos que envolviam a fase pré-analitica, como consequentemente
melhoria em todas as fases do laboratoério (analitica e pés analitica). Gerando assim, uma
maior confiabilidade e qualidade na liberacdo e concluséo do laudo que sera entregue ao
paciente.

O estudo evidenciou que por meio da implementacdo da qualidade e com um
programa de educacédo permanente, foi possivel a reducédo das ndo conformidades da fase
pré-analitica. E praticamente impossivel a eliminag&o total das ndo conformidades, mas é
possivel a reducdo das mesmas e consequentemente alcance de valores de indicadores

de qualidade aceitaveis.
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Apés a intervencdo observou-se uma maior sensibilidade dos funcionérios, que
comecaram a desempenhar as suas funcbes com maior competéncia e confianca. A
educacéao permanente deve ser continua para que possam ter ainda mais melhorias e maior
reducdo das ndo conformidades, até que todos os critérios de aceitabilidade dos

indicadores da qualidade sejam alcancados.
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7.APENDICES

1. Apéndice Cronograma

Atividades previstas para os anos 2015 a 2017 Data Inicial pata

Final
Operacionalizagéo do Projeto 01/06/2015 | 02/09/2015
Submissdo ao Comité de Etica em Pesquisa 18/09/2015 | 29/10/2015
Realizacdo de revisdo bibliogréafica 01/06/2015 | 30/07/2017
Coleta de dados antes da intervengéo 01/06/2015 | 30/11/2015
Digitacao dos dados antes da intervencéo 01/12/2015 | 31/03/2016
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Educacgéo Continuada (Intervengéo) 01/12/2015 | 31/05/2016
Coleta de dados apos a intervengédo 01/06/2016 | 01/11/2016
Digitacao dos dados ap0s intervencao 01/12/2016 | 01/02/2017
Analise da consisténcia dos dados 01/02/2017 | 31/03/2017
Analise estatistica 31/03/2017 | 31/05/2017
Elaboracéo do relatorio final 01/04/2017 | 31/07/2017
Divulgacéo dos resultados em eventos cientificos 01/02/2017 | 31/08/2017
Redac&o do manuscrito e submisséo a publicagédo 01/04/2017 | 09/11/2017

2. Apéndice Orgamento

Este estudo foi realizado no laboratério de Analises Clinicas prestrador de servico
para o SUS de uma Universidade Federal. Contou com o apoio de toda a equipe do
laborat6rio, composta por 22 funcionarios entre eles Farmacéuticos, Biomédicos, Técnicos
em analises clinicas, Técnicos administrativos e Estagiarios.

O laboratorio dispunha da infraestrutura para a realizagdo de todas as etapas do
estudo, dentre eles a utilizacdo do espaco fisico para as atividades das educacdes
permanente, bem como utilizacdo de computadores, impressoras e conjuntos de
multimidia. Eventuais gastos tais como papel, tinta para impresséao, fotocépias e demais

materiais de escritorio foram subsidiados pelo proprio laboratério.
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3. Apéndice Equipe

Samira Mariana Naciff Pedreira

Professora Dr2 Rita Goreti Amaral

Professor Dr Sérgio Henrique Nascente da Costa
Farmacéutica Dr2 Thalyta Renata Araujo Santos

Professora Dr2 Keila Correia de Alcantara.

4. Apéndice Formulario Nova Amostra
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Més
FORMULARIO DATA REVISAD REVISAD
[o1
NOVa AMmostra INSTrugoes: 1
1
!
Data / Horario Protocolo Mova Amostra Observagido Assinatura

5. Apéndice Formulario Ndo Conformidades Coleta
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Cadigo:
f(?R 00
Formulario de Registro verszo

Néo conformidades Coleta PaonS e
I_Cabe;aMData Protocolo Tipo de erro Responsavel pelo erro Revisor Obs |
_________________________________________________________________________________________________________________________________________________________________________________

| REPRODUCAO PROIBIDA
Pag
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6. Apéndice Formuléario Nao Conformidades Recepcéao

)
Cadigo:
EO_R 051
Formulario de Registro VRO
Nao conformidades Recepcédo P
CﬂbeﬁmDma Protocolo Tipo de erro Responsavel pelo erro Revisor Obs.

________________________________________________________________________________________________________________________________________________________________________________

‘ REPRODUCAO PROIBIDA

Pag
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7. Apéndice Formulario de Registro de Hemoélise

Formulario Hemolise

FORMULARIO 00

Elaberador(a):

Aprovadoer{a)

Data criacdo:

Data aprovacdo:

Wersdo: 01

Data

Protocalo

Exames

Coletador

Responsavél pela triagem
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8. ANEXOS

8.1. Anexo 1- Parecer Consubstanciado do CEP

UNIVERSIDADE FEDERAL DE = Ploboforma
. GOIAS - UFG %
el |

PARECER CONSUBSTANCIADO DO CEP
DADOS DO PROJETO DE PESQUISA
Titwlo da Pesquisa: Avaliagao dos indicadores da qualidade na fase pre-analiica de um laboratorio clinico
prestador de senigo para Sistema Unico de Sadde.
Pesquisador: Rita Gorstl Amaral
Area Teméatica:
Versio: 1
CAAE: 49302815.0.0000.5083
Instituigdo Proponente: Faculdade de Farmacia
Patrocinador Principal: Financlamenta Proprio

DADOS DO PARECER

Nimero do Parecer: 1.301.724

Apresentacio do Projeta:

Trata-se de um estudo de intervengfo, com abordagem guantitativa dos dedos, através dos exames
solicitados ao laboratorio Rémule Rocha da Feculdade de Farmécia da UFG. Ma primeira etapa do projeto
serBo avaliados os erros que acontecem na fase pré-analitice de acordo com os indicadores de
desempeniho. Esses emos serdo divididos de acordo com as segbes que envodve & fase pré-analitica gus
s8o: recepglo colets trisgem & transporte. A segunda =tapa ser@o feitas as inlervengdes na recepgio,
colzta e friagem, sdequagdes e criagio de noves PORS (Procediments Operacional Padrdo), visando uma
medhoria nos indicadores da qualidade relacionados com o desempenho da fase pré-analitica, medidas para
rmindmizar erros slstematicos & apbes cometivas para erros aleatdrios. Diminuindo assim o emo total gue & &
soma de erros aleaténios e sistematicos. A Terceira etapa, apds a intervengdo, serd realizada uma nova
coleta de dados dos indicadores, nesta fase serd avaliado a3 melhorlas que ocomeram apds as intervengies
realizadas A coleta de dados serd realizada & partir de formulgrios de registros especificos e atraveés do
sistema de informagdo Multilab 2 Sistema de Informatica Leboratorial{SIL).A amosira serd constitulds por
todos 08 exames solicitados ao laboratdnio, no pericdo de estudo. Os dados obtidos serdo utiizaedos
respeitando &8 normas e aticas.
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UNIVERSIDADE FEDERAL DE % Plaboforma
GOIAS - UFG %Dfﬂfl

Continuagis S Pansser 1.501.724

Objetive da Pesquisa:

Objetivo Primana: Avaliar o impacto da implementagdo & implantagio dos indicadores da qualidade na fass
pré-analitica de um laboratério clinico prestador de servigo para Sistema Unico de Sadde. Objetivo
Secundario: Verificar a prevaléncia de n2o conformidades identificadas na recepgio, antes e apos as
Intervengbes. \erificar a prevaléncia de ndo conformidades identificadas da coleta. triegem antes e apds as
Intervengles. Verificar a prevaléncia de n8o conformidades identificadas na triagem e transporte antes &
apis as intervengdes. Comparar os indicadores da qualidade na fase pré-analitica antes e apds a
Implementagido e implantagio do controle interno da qualidade.

Avallagdo dos Riscos e Beneficlos:

Segundo o8 pesquisadores o8 possivels rscos gue o estudo podera enfrentar & & falta de comprometimento
da equipe do laboratério, o possivel constrangimento da equipe frente as intervencdes e aos resultados
encontrados & nBo aceftarem assinar o termo bvre de consentimento. Coma beneficlo esta pesquisa podera
colaborar na diminuig®o dos emmos da fase pré-analitica, bem como trazer beneficios aos colaboradores do
laboratdrio Rémule Rocha na identficagao das ndo conformidades, consequentemente tomara os resultados
dos exames mais seguro quanio & qualidade do material gue ird analisar, coma na capacidade de detecgio
de emos e falhas podendo ser corrigidos imediataments, & também trard beneficios acs packente que vao
receber resultados mais fidedignos.

Comentdrios & Conslderagdes sobre a Pesquisa:

A pesquisa & relevante e poderd proporcionar subsidios para a avaliagdo dos indicadores do controle intemo
de gualidade da fase pré-analitica, na interpretaglo dos resultados, ientificando os ermos da recepgéo.
codets e ifagem, bem como, possibiitando o armazenamento e gerénca das informacies obtidas nesta fase
Inicial da realizagBo dos exames. Com Bso poderd coniribuir com a melhoria da gualidade dos exames
realizados. A metodologla & edequada Os pesquisadores ndo terfo contato com oS pacientes @ nem com o
matenal bioldgico & garantem que os dados obtidos serBo utilizados somente para esta pesquisa,
respeitando sigilo. anonimato e confidencialidade conforme previsto na Resclugio 46612 do Conselho
Mackonal de Sadde. Garantem também a publicag@o dos resultades.

Emderego:  Prédio da Reliona Térneo Cx. Postal 131

EBairro:  Campus Samambaia CEF: 74001-570
UF: GO Municiplo:  GOLANLA
Talotona: [EZJ3EZ1-1215 Fax: (5Z)3521-1163 E-mail: cep.prpi.ulg@gmal.com

Pigna OC da 04

60



UNIVERSIDADE FEDERAL DE ) Plabaformo
. GOIAS - UFG %arl
™ |
Cantinuagie o Pansser 1.501.724

Conslderactes sobre os Termos de apresentagdo obrigatdria:

PE_INFORMACOES BASICAS DO_PROJETO_452125 pdf;projeto_difinitivo_18_0%_2015_samira. pdf;,Cur
leulo_Samira_Mariana_MNaciff_Pedreira.pdf; TCLE.pdf. Curriculo_Lattes_Rita.pdf;
Cumriculo_do_Laties_Thalyta_Renata_Araujo_Santos.pdf;Cumculo_Lattes_Sergio_Henrgue_Mascente_Cos
ta.pdf,orgamento. pdfiermo_de_compromisso. pdf;anuencia.pdf;Cronograma.pdf; folhaderosto pdf. Todos os
documentos exigidos foram anexados. O TCLE estd de acordo com o recomendade CEF. Cronograma
adequada. Orgamento apresentado. sendo a pesquisa financiada pelos proprios pesquisadores.

Recomendacbes:

Conclusdes ou Pendénclas e Lista de Inadequagdes:

Aprovado

Consideragbes Finals a critério do CEP:

Informamos que o Comité de Etica em Pesquisa/CEP-UFG considera o presente profocolo APROVADD, o
mesma fol considerado em acordo com o8 principlos éticos vigentes. Relteramos a importncia deste
Parecer Consubstanciado, e lembramos gue o(a) pesquisadon(a) responssvel deverd encaminhar a0 CEP-
UFG o Relatorio Final baseado na conclus&o do estudo e na incldéncla de publicagbes decorrentes deste,
de acordo com o disposto na Resolugio CHS n®. 4661 2. O prazo para entrega do Relatdno & de até 30 dias
apds o encemamento da pesquisa.

Este parecer fol elaborado baseado nos documentos abalxo relaclonados:

Tipo Documento Arquivo Postagem Autar Siuacio
informagdes Baskcas| PE_INFORMAGOES_BASICAS DO_P | 18082015 Acalto
do Projets ROJETO 452125 pdf 15:45:08
Progeto Detalhado ! | progeto_difinitiva_18_08_2015 samirap | 1809/2015 | SAMIRA MARLANA Acsito
Brochura df 14:32-38  |NACIFF PEDREIRA

LInvestigadar
Cwitros Curricule_Sarmira_Mariana_Naciff_Pedr | 18092015 |SAMIRA MARLANA Acsito
eira.pdf 13:47:13  |NACIFF PEDREIRA
Dwiros Curriculo_do_Laties_Thalyta_Renala_An|  1BO0E015 | SAMIRA MARIANA | Acailo
Bujp Santos. pdf 13:44:41 |MACIFF PEDREIRA
Cwitros Curriculy_Lattes_Sergio_Hennque_Masd 18092015 |SAMIRA MARLANA Acsito
ents_Costa_pdf 13:42-57  |MACIFF PEDREIRA
Buiros Eunicdo_L attes e pdl TRRGIZ01E |SAMIRA MARIANA | Acaio
13:39:53  |NACIFF PEDREIRA
TCLE / Termos de | TCLE. paf 18092015 |SAMIRA MARLANA | Aceito
Aszsentimento { 11:11:48  |NACIFF PEDREIRA

Ermdoregn:  Prédio da Relora Térneo Cx. Postal 131

Eairre:  Campus Samambaia CEF: 74001570
UF: GO Municipio:  GOLAML,
Talefona: [EZESH-1Z15 Fax: (82)3521-11E3 Eamall: cep.prpulg@gmal.com
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UNIVERSIDADE FEDERAL DE

ezt

GOIAS - UFG
d
Conntinua gl S0 Pansse 1,301,724
Justificativa de TCLE. pdf 18082015 | SAMIRA MARIANA | Acelto
| Suséncia 111149 [MACIFF PEDREIRA
Crgamento orcamento.pdf 18092015 | SAMIRA MARIANA | Aceito
11:10:13  |MACIFF PEDREIRA
Dedaracio de termo_de_compromissao_pdf 18082015 | SAMIRA MARIANA | Acelto
Pesguisadores 11:07:52 | NACIFF PEDREIRA
Dedaracao de anuencia. pdf 18092015 | SAMIRA MARIANA | Aceito
Instibuigao e 11:06:58 |MACIFF PEDREIRA
LInfraestruturs
Cronograma Cronograma_pdf 18092015 | SAMIRA MARIANA | Aceito
11:05:28  |MACIFF PEDREIRA
Folha de Fosto Tolnaderoato pat TEOHZ015 | SAMIRA MARIANA | Acelo
10:59:32  [MACIFF PEDREIRA
Siuacio do Parecer:
Aprovada
Mecessita Apreciacio da CONEP:
Mao

GOIANIA, 29 de Outubro de 2015

Assinado por:

Jodo Batista de Souza

(Coordenador)

Emderego: Prédio da Relora Térmeo Cx. Postal 131
Bairro:  Campus Samambala
UF: GO

Mumiciplo: GOLAMLA

GEF: T4.001-8570

62



8.2. Anexo 2 — Normas da revista

' CLINICAL BIOCHEMISTRY

Odfcial doumal of the Canadian Sodety of Clinical Cheeamists

I AU THOR INFORMATION PACK

TABLE OF CONTENTS

Description

Audience

Impact Factor
Abstracting and Indexing
Editorial Board

Guide for Authors

LN B B B e Y
B

(= B ]

DESCRIPTION

Chinicy Biochamisiny publishes articles relabing to cindcal chasmistry, molacular biology and genatics,
thsrapaitic drug meanRoring and toeicoksgy, Ebhoratory Immunoogy and boratory madecine in
general, with the: focus on anadytical and clinicall imvesstigation of Bboratory tests i humans used Tor
dizgnosis, prognosis, reatment and theragy, and moniboring of dissase.

ManaEonipts ane calagonined a5 Analytical or Clinkcal Dnvestigations and may be offered as Full Papers,
Shaert Comimunications, or Letters. Opindon pleces and Spedal RBepons are weloomae, but contributors
&ne enoursyed to oontact the Editor-in-Chee! to avoid confice with other forthooming publications.

AUDIENCE

Clinical chemdsis, laboratory direciors, phiysicians, as wall 25 other laboratory professionals ind uding,
hematologists, geneticists, micobiclogisis, pathologists, biochemists, oeioologists, iImmunologists,
analytical chamilsts, and moleculsr bokegiats.

IMPACT FACTOR

2016 2.434 i Thomson Reuters Moumal CRakon Repors 2017

ABSTRACTING AND INDEXING
21055

ALUTHOR INFORMATION PACK 11 dil I0OEF L ke e, Comy o by C N ko Feaam 1
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GUIDE FOR AUTHORS

rour Paper Your Way

Wi niow drrrmnu.m bebaeen e requiremants for new and revised submisshing. You may chooss to
submit your manuscrpt 25 3 single Word or FOF Ml o be used in the referseing process. Only when
WOour paiper i5 at the revision stage, will you be equested to put your paper in to a 'commect Toemmat!
for accepbance and provide the ems requined for the publication of your astide.

T fimd owt mone, please visit the Preparathon section below.

INTRODUCTION

Chimica! Bfachemislny publishes artickes relating to diindcal Chamistry, modecular biology and genetics,
therapeitic drug monioring and fosdoology, Lboratory immunology and boraiory medicing in
general, with the focus on anadytical and dinical investigation of bomatory tests in humans used for
dizgnasis, prognoss, reatment and theragy, and monitaring of diszase.

Manmsonipts ane categorized as Analytical or Clinkal Dnvestigations and miay be offend as Full Papers,
Showt Commiunications, or Letiers. Opinion pleces and Spedal Repors are weloomae, but contributors
&g enouraged to contadt the Editor-in-0need to 3void confic with other forthooming publications.

"" ':'.I FLIANTIFSSAOIT E CRLErTa

-Dﬂglrul Fesearch Communications (designated as one of two cafeqories: Analytical or Clinical
Irreesstigation] may b offered ac Full Papers or a5 Short Communications. The latter format &
recomimended for presenting technical evaluations and short clnical notes, comprising wp to 1,500
wiords of tewt, 1S references, and two llustratie ibems [Tables andfor Fgunes). « Cise Reports will ba
acoepted anly whens they provide novel insight info dsease medhanEms oF Jgnostic apnkoations -
RAaviews will be welkcoms but prospective authars are strongly adwvised to seek authorization from the
Editor-in-Chiaf bo avold conflict with schasdulsd reviews invied by the Edibonad Board. They shodld
address naw tonikcs or trends i diindcal biochemisiTy or related felds, =Consensus recom mdndations
or guidafings on the use of laborabory test for diindcal practice will be considered & they are compiled
by a2 recognired organization or eopert panal (@;9. IFCC, IURAC, SACC, @ic.) Flease contact the
Editar-in-Chief for consideration. The responsibilty for such maferial remains with the orginating
body. sEdiorial and opinion pesoes. Flease contact tha Editor-in-Chief Tor considerabicn.

Contact getan's for subvmission
Papesrs chouwld be submirisd uﬂ'lg thie Chnica) Biochamssiny online submission sysiem, hetpeff
o, el pwier comtd b,

Submrssion checklist
Woid cam use this Bst to carry out & final chedk of your submission befone you send It o the journal for
review. Fleass chack the relevant section in this Guide for Sauthors for more details.

Emnsure that the following items are present:

One author has been designated as the cormes ponding author with contact details:
« E-mail address
« [Full postal addiness

&l mecessary files havwe been uplosded :

Mamusorisd:

# InCludie kerywonrds

= All figures (incClude relevant captions)

« Bl tables [ncluding titles, description, footnotes)

= Enzure all igure and table ciations i the text match the files provided
= Indicabe clearly IF color should e used for any figures im pnt
Graphical Abstracts [/ HighNghds Mies [where applicabla)
Supplemental fiies [where apphcable)

Further considerations

« Manusoript has been 'spell checked” and “grammar checked
« &l references mentkned in the Reference List ane cited In the teat, and vice versa

ALTHOR INFORMATION PACK 11 Jul 20U7 AL sl ar comyoc e o lnk o ham 4
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= Fermassion fas been obifained for use of copyrighted material from other sownces (incliding the
Intermat)

« & Ccomipeting interests statement k& provided, even if the authors have no competing inferests o
dedare

« Journal polickes detaled in this guide hawe been neviewed

« Referoe suggestions and contact detadls provided, based on journal requinements

For further Informmation, visit owr Support Center.,
BEFORE YOU BEGIN

Ethics i purblishiineg

Pleace see our infarmation pages on Ethics in publishing and Ethical guidelines for jounnal publication.

Folcy amd ethics

The work desorbed in your article must have besn carmsd out in aooordance with The Code af
Erhics off the Workd Medvc Acsaniation (Deciarabion of Hekinkl) for expenments inaliing humaens
hibtE: fhwaea. wmia. et fen 20 publications 1 Dpolicies b3 findax_hbml
Recommandathons for fve Conduct, Repovting, Editing, and Fubilication of Schalanly Work Ao Medical
Jowirnals Ritps/fwaw iomie.orn, published by th Inbernathonad Committeds of Medical Jounnal Sditoes.
This must b stated at an appropriate point in the amide

Plexse note: Clindcadl Biochewnsiry does not accepl submission of papers based on anim.al
studies.

LSTARD inirkative
Chimical  Blochemistry supports the STARD inftiative on reporting of diegnostic  accuracy.
hibtp: ffwwe. stard-stabement. ang

Decfaration of interest

&ll authors mast disclose any finencal and personal relationships with other people or

that could inappropriatedy influsnce {bias] their work. Examples of potential confacs of inberest include
employment, consultancees, stock ownership, honoraria, pasd expert testimony, patent appkcations
registrations, and grants or ather funding. If thene are no conflcts of inberest then please state this:
“ConfMicts of Inbenect: nome'. Mone information.

Suibmission oeclaration and verificabnon

Submission of an article implies that the work described has not been published proviously [exoept
ni thee fonm of a0 afistract oF 35 part of 4 published kecture or Cademic thesis or 35 20 eksctronic
prepint, sek ‘HMukiple, redundant oF corcurrent publication' secthon of ouwr ethics pokoy for more
information],. that & is nof under concideration for publication elsowhare, that = publicition &
approved by 3l authors amd Sackly or esplickly Oy the responcible suthoriies where the work was
carrksd owt, and that, I accepted, It will ndt be publehed elsawhens in the swme form, in English or
in any other lnguage, induding ekectranically without ths writhen consent of the copyright-holder. To
wiaify originally, your article may be checked by thie arginality detection serdioe CrossChack,

Awrthorship
All authors should have made substantial contribations to all of thi foliowing: (L) the conceplion and
decign of the study, or acguisition of data, or analysis and interpretation of data, (2) drafing the
article or rewising It crizically for impoetant Entelleciual comtend, (3) final approvad of the wversion o
b submitted.

Changes to authorship

Authors are espectsd to consider carefully the Ikt and order of authors before submitting their
manusonpt and provide the defindthve list of authors at the time of the original submission. &ny
addition, deletion or rexrrangement of author rames in the authorship kst should be made only
before the manusonipt has been accepbed and cnly i approved by the jounnal Editor. To reguest such
2 change, the Editor must reoeive the following from the conrespanding author: (2) the neacon
for the change i author st and (b} written confirmation (e-mail, letter) from all authors that they
agren with the addition, remowal or resrangement. In the cise of addition or remosal of authors,
this indudes confimiation from the author being added or removed.

AUTHOR INFORMATION PACK 11 Jul 2007 v s vier. comy oy bey C lenD ko heerm 5
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Only in ewceptional droumstances will the Edibor consider the addition, deletlon or armangement of
authors after the mamnsonipt has been scoepbed. While the Edibor considers the neguest, publication
of e manuscript will b suspended. IF the manusorint has already been published in an onkine Esue,
&Ny requests approved by the Edeor will result in 3 corrigendum.

Article transier sevvice

This joismad is part of owr Artide Trnsfer Senéce. This means that if the Bdior feels your aride &
more sultadke inone ol our other participating jownnals, then you may be asked to consider transferring
the artiche to one of those. If you agree, your arthcle will be tansferred awtomatically on your behalf
with no need to reformat. Plaase note that your articke will be reviewed again by the new poumal.
Hiore information.

Copyr I|-||I|1I

pon acceptance of an artce, duthors will be asked to complete 3 *Journal Publishing Agreemant’ | soe
more information on this). An e-mail will be sent o the cormesponding authar confirming recespt of
the manuscript together with a “loumal Publishing Agreement’ form or a link o the online version
of this agresmant.

Suteoribers may reproduce fables of contents or prepare Bsts of articles indluding abstracts for internal
circulation within thadr institutions. Permission of the Publisher 15 required Tor resale or distribution
outside the instibutan and for all other dervative works, including compilaticns and transktions. [f
excerpts from other copyrighted works are induded, the suthar(s) mast obtan witten parmizsion
from the copyright owners and credit the sourceds) in the arfide. Bcevier has preprinted foms Tor
use by authors in these ises.

For open acress articles: Upon acreptance of an article, authors will be asked to complete an
"Exclisive License Agreamant” (miore information). Pemitted thind party reuse of open acoess arficlkes
s determined by the authar's choioe of user lizense.

Authar
&g an authar you (or your employer of instifution) hawe certain rights o reuse your work, Mome
irformation.

Elevier supparts respansibie shaning
Fimed out hecdi s Cam share your research publiched in Elsevier jounak.

Role of the funding souroe

Yous are reguesied fo dentify who provided fimamcial support for Bhe condsct of the research andfor
jpreparation of the artick: and to briefly desoribs: the role of the sponsan(s), i any, in study design; in
thee collection, analysis and interpratation of data; in the writing of the report; and in the decklon to
subsmit the artick: for publication. 1f the funding source(s) had no such Involvement then this should
b stabed.

Funding body agreements and policies
Ekavier has established a number of agreemsents with funding bodies which allow authars bo comply
with their fumder's open sCoiss policies. Some funding bodies will remburss the author for the Open
Aorogs Pubibcation Fee. Defalk of existing agresmants afe avadable anline.

Elkavier jounnals comply with current NIH public acoess policy.

(pen acress
This journal offers authors 2 choice in publishing their research:

Open access

« Arthcles are freely avadlable o Doth subscribers and the wider public with permisted reuse.

= AN Open aocess publication fes |5 payabls by authars or an their bahalf, @.g. by their research fundar
o institution

Subscripticm

= Artides are mada avallabie to subscribers as well as developing cowntries and patient grousps through
CIr ksl SIOES programs.

« N0 Open Hoess pubication fee payable by authors.

Regardless of how you choose to publish your artide, the joumal will 3pply the same peor revies
criteria and acceptance standards.

AUTHORA INFORMATION PACK 11 Jal 2007 v elslier. comy ot clnb ko hem &
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Fior open acoess artichkes, permitted third party (ne)use & defined by the following Creative Commans
s Noenses:

Creative Commans Atfniutian (O 8Y)

Lits others distribiute snd cony the amtice, ceate extracts, abstracts, and other revised versions,
adaptations or derivative works of or from an anide (such as a translation], indude in & collectie
wiork (such as am anthology), text or data ming the aticle, wen for commertial parpoGees, 35 long
&5 Ehizy credi the authan(s), do nob represent the author as endorsing their adaptation of the article,
and do niot modity the artile insuch a way as to damage thix suthar's hondr or reputation.

Creative Commions Atfnbutian-NomCommerciai-MoDerdvs (0 A¥=NC-H0)

For non-comimarcial purposes, kK4S athers distribate and copy the articke, and o include in 3 cobective
wiork (such as am anthology], as long as they oradit the author(s) and provided they do not aor or
midify thee artiche.

The opan access publcation fee for this joumal & USD 2400, exdiding fmxes. Lean mone about
Ekaviers pricing policy: hitps://www_ekevier com/openaccesspricng.

Grean open ACCEss

buthors cam shame thelr research in 3 vareby of diferent ways and Elsavier has a number of
Qs open access opfions arwilable. We recommend authors See OuF Groen cpen acoess page Tor
further information. Authors can also self-archiive thelr manuscripts immediabely and enabibe public
acoess from thalr instiEution's repository after an embango period. This & the version that has been
acoepted Tor publicatian and which typically indisdes suthor-incorporabed changes suggested during
submission, peer review and in editor-suthor communications. Embaengs period: For swlsonption
articies, an appropriate amount of time & nesded for journals to delver value to subscribing Customers
before an article becomes freely 3'ailsbk to the publc. This is the emisrgs peniad and it Segins from
thae davb thie articke is formally pubilshed cnline in s final and fully cRable forme Find out miore.

This joumal has an emargs period of 12 months.

Eleder Pubkizhing Campus

The Bsevier Publishing Campus (waw publishingmampus.cam) & an online platform offering free
bectures, interactive tradning and professional advice to Support you im publishing wour resssnch. Thi
Ciollege of Skils training offers modides on how to prepar, write and structure your arice and
expkaing how editors will ook 37 your paper when [E B submitted for publication. Use thess resources,
and more, fo ensure that your submission will be the best that you can make &

Lamguage fusage and editing services)

PMeage write your test in good English (American or Britich ussge is accepted, but not & misture of
these). Authors wihio feel thedr English Bnguage manuscript may regquine edfing o aliminate possible
grammatical or speling errors and To conform o commect sdentfic English may wikh bo use the Englih
Larguage Editing service awailable fram Ekcoviers WabShop.

Intormed consent and patient dedail:

Studies cn pathents or voluntssrs require ethics comimittes approval and informad consent, wihich
ghiniskd ba dincunnenbed In Ehe paper. Appropriate consents, permissions and refeases must b obEalned
wihare an author wishes o incieds case detadls or other personal information or images of patients
and any ather individuals in an Bsevier publication. Written consents mast b retained by the author
and coples of the consents oF evidence that such consems hawe been obiained maust b provided o
Ekavier on reguest. For mare informiation, please review the Blcevier Policy on the Lse of Images or
Personal Information of Patients or other Individuals. Unless wou have written permission from tha
jpatient (or, where applcatle, the noxt of kin], the personal detalls of sy patient indisded in any
jpart of the article and In any supplementary materisls (induding 2 illustrations and videos) must
e removid before submission.

SUmISShon

Qur anline submission System guides you Sepwie through the process of endering your aride
deils and uploading your files, The system convens your amide fles © 3 single POF fe wsed in
fhe posr-roview process. Ediable files {e.g. Word, LaTeX) are required to Typeset your article for
final publication. AN comespondence, including notification of the Editar's decision and requests Tor
mevighon, i sent by e-madl
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Reforees

A managmum of six suEtable pobsntial revieswors moest be sunplisd (peese provide thadr name, emaed
addresses, and stRutional affillatesn). When compiling this kst of potential eeviewers please oonslder
the followiing important crieriac thay muost be keowiledgeable about the Manusoipt auliject area;
must meot ba from Four own inetifutksn; a7 least Deo of The suggesed reviewers sShould ba from amothar
coundry Ttham the authors’; and they should not have necent (less than four years] joint publcabbons
wilth amyy of thie aathesrs. How ewer, thee Tinal choloe of reviesers 15 2t the edfors" disoretion.

PREPARATION

NEW SUABMISSITONS

Sullsmiss kn T this jousmal proossds totally cnlinss: and you will be guided Stepwise thiowgh the oreation
and uploading of your filles. The system Jutomatically converts your fikes o 3 single FOF file, wihech
B umed in the peer-reviees proCeEss.

&g part of the Four Paper Your Wy sorvice, you may Cheoaoce to submiit yolsr manuscriot 25 o slngle file
o b szl i thee refereding process. This oan De a POF file or @ Word docunment, inany fomat or By-
out that cam be umed Oy referess D Evaluats Yol mansonipt. [T showld contain high emough guality
figures Tor referessng. O you prefer 1o do S0, Yol mayy SEill provide 2l or somae of Thee Sounoo files 2T
the iniCial submissicn. Fleate note that ndividual figure files rger than 1D ME mst e uploaded
separabely.

Beferanoes

There ame no Strict eguinements on nefenenoe formatting 2t submission. References cam ba in 20Ty style
of Toammat &t kng 25 the Shyke & onsistent. Whene applicble, author(sl namel ], journal tite book
fitke, chapter titefarticle titke, year of publication, wolumss nismberfbook chapier and the pagination
Must b present. Lsa of OO0 & heghily amdouragad. The refensnne Syle ubad by the jousmad will ba
applied o the acoopted article by Elsewiar ot the prool stage. Mobe that mizsing dats will b highlighted
a7 prood stage Tor The author to oormect.

Fonma FeQuUirEments

There E:Fl'hﬁ strict fommniaiting regusrements but all mareonipts must ooniain the eczontiol slemients
nesded o conveRy WoOUD manuscript, for exampks Absract, Keywoinds, [nbroduction, Materials and
HMathiods, Resulis, ConchEsmns, Artwork amnd Tables with Captons.

I wouwr article imcludies ansy Widesos andf or othessr Supplemantary maberisl, this should be ecluded in
wor initEal subimis S Tor D nevaly pUpOsEs.

Db thee articke imbo clearly defnesd secibons.

Figures and Lrhiss embadced An taxt

Flsase ensune the figures and the: fables Included i The single file are placed meet b0 the relavant bewt
in the manuscript, rathesr than at the botbom o Thee tod of Thae fike. The oemesponding capiion should
b placed directly balow the Tigune or tabls.

"IL'L" T ad

This jourmal operates 3 single Dlind review prooess. Al condributions will B initdally assessed by tha
adior for sulabdity for the jourmnal. Papers desmed suitable are than typically sent bo 2 mdndomum of
D imdependant esfET MEvEEWErs I ISREESE T SClentEfic quality of the paper. Tha Edibor (5 respons ble
for the finad dedsion regarding aooepiance oF rejection of aticles. Thae Edibors decickn i€ final. HMore
information an types of peer neviaw.

REVISED SUBMISSTONS

Lice off Waord Drocesning SoiTware

Regardless of the fle fonmat of the origined submission, a7 evicion you mus? provide o with an
adifable file of the entine artick:. Koop the lavout of The tes® oo dimple 2= possible. Most Tormatting
codas will be remowed and eplaced on processing the artecle. The ekectronikc text shouwld be prepared
B 3 way very similer to thet of conventional manuscripis (se also thee Guide o Publishirg wikh
Ekavier). See also the secthon om Electronic aetworks.

To avoed WNNECESSINy @MMors you arne sStrongly advieed o use the "spall-chedk” and ‘grammar-checi’
fumctions of wour wonrd processor

Articie structerre
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Subdivizion = numbansd feCions

Diwicte your article inbo clearly defined and numersd sections. Subtections should be numbaered
LU wheen 101, 1.0.2, .}, LI, etc. {thi abstract is not included in section nismbering]. Use this
niumibering aleo for internal cross-referencing: do nob just refer to Tthe ted”. Any subsecton may be
given a brief haading. Each heading should appear on B5 own sapamate line.

Inbroduction

Stabe the objectives of the work and provide an adequats background, Fnwoeding a detalled Bterature
survey or & sammany of the resulis.

Materky and miethads
Prioveide sufficlent detadl to allow the work o be reproduced. Methods almeady pobliched should b
indicated by & reference: only relevant modefications showld be describad.

Exparimental
Priveide: sufficient detadl to allow the work o be reproduced. Methods already published should b
indicated by & reference: only redevant modefications showld be described.

Theary‘caiculzbian

& Thiaory section should extend, not repeat, the background to the arfids already dealt with @n the
Introdisction and lay the foundation for further work., Inooonbrast, a Caloulation section represents a
practical developmasnt from a theoretical basis.

T
Hegulis should b cear and oncise

Discussion
This shoddd explone the sgnificince of the resuks of the work, not repeat them. & combined Results
and Ciscussion seciion & often appropriate. Avold extensive ciathons and discussion of publshed
Meraturne.

Comcusons
Thit madn conclusions of thie shedy may b presented ina shor Condusions section, which may stand
ahore or form 3 subsection of 3 Disoussion or Results and Cisoussion section.

[ a4
Phease supply, 35 a separate ist, the definftions of Neld-speciic termis used Bn your aticke.

Appendices

I thiere & mone than one appendix, they shiodld be dentified as 4, B, eho. Formulse and eguations in
appendices should be given separate numbaring: Eg. (A1), Eq. [&.2), ebc.) in 3 subsaguesnt appendix,
Eq. [B.1) and 5o on. Similsry for tabkes and figunes: Tabbs A.1; Fg. A.1, et

Ezsential Bitte page mformation

« Thike. Conclse and Informative. TRles are ofien used in informatkn-retrieval systoms. duoid
abibreviations and Tormaulse where poos b

« Author names and aTilistions. Messe dearly indicate the glven name{s) and family name{s)
of each author and check that all names ane accurabely speled. Present the authiors” affikation
addresses (whare the sctual work was done) belosw thie nemis. Indicabe all afflations with 2 lower-
case supersoript lether immediately afier the author's name and in front of the appropriste address.
Prorice thiz full postal address of each afiliation, incuding the: country name and, & avadable, the
a-mall adidress of each author

« Covrespanding author. Cleary indicate who will handle cormespondence af 2l sages of refereeing
aind publication, ako post-publication. Emsure that the e-maill sddress is given and that contact
details are kept up to date by the corresponding awthor.

« Prasovl/ permanent address. IF an author has moved sinoe thie wiork desonbssd n the atiche was
dona, or was visiting at the time, a Present addness’ (or "Fermanent address™) may b indicated as
2 foobnobe o that authors name. The addness at wihich thie author actually did the work micst be
retained 25 the main, affillation address. Supersoipt Arabkc numarals ane used for such foeotmnotes.

A poncies and factual atetract is reguired. The atetract should stabe brefly the purpose of thi
reseanch, the principed results and major ondclusions. &n sbstract 5 often presanted separately from
the arthcle, so it must be abbe to stand sone. For this neason, References shoubd b avolded, bag If
assantial, than cite the author(s) and year(s). Alsa, non-standard or uncomimion abbreviatons should
b avolded, but I essential they must be defined at their first mention in the atstract sl
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Mawrimunr ength of submissions

Full length artices should not exceed 4000 words {maskmunn 40 references), 3nd up to & tables andfor
figures with short communications comgrising up o 1500 words of Ext, maximum LS referendes, and
two Mustrathae Rems [Tables andfor Figures]. Letters will be dassified as Case Reports {poovide: movid
insight i dissase mechanisms or diagnostic applicitions). Labomatory Motes (technical esaluation
of imporant insight into analytical methodology ), or Letters to the Editor {Tooused on 3 spedfic amide
that has appeared in Dlindcal Blochemistry within 4 wasics of print Ezue date of articie]. For all 3 types
of leiters Ested above, the test should not esceed 500 words, with no absiract, & maximum of 1
fabde or figure and up bo 5 references. Rewview Aricles and Spedal Repors may esceed the word and
refgrence limit for Full kength artkcles as per the comprehensye nature of thesr Jriscks. HosEver,
both of these arides [Roviews and Special Reports) will till require am absiract (unsruciured, Z50
wiord masdmum). Ediborizls and Opinkon pleces will not requine an abstract and will e Emifed o 2000
words and up to 20 references.

Graphical’ abstract

Altnough 3 graphical abstract s optional, IS wee & enonuraged a5 it draws mare attention to the online
artiche. The graphicl abstract should summasnze the: conbents of the aricke in 3 concse, picborial form
designed o capiure the attention of 3 wide readership. Graphical afstracts should be submitted 25 a
separate file in the: onling submission system. Image ske: Pliease provide an imags with a minimam
aof 531 = 1325 pixeds {h = w)] oF proporissnally more. The image showld be readabde a2 size of 5 =
13 omi using & meguilar soroen resolution of 35 opl. Preferred file types: TIFF, EPS, PDF or MS Offce
flkes. Yiou can view Example Graphical Absiracts on owr information sie.

Authors can make use of Elseviers Distration Services toensune the best presentation of thair images
and In accordanoe with all technical requiremaends.

Highiights

HEghilkghts are mandatony for this journal. They consist of 3 short collection of bullet points that
coiwiay the core findings of the article and should be submitted in 2 separate editabie file in thie
anling submissin Sy=em. Flease use "Highlights" in the fike name and inClude 3 to 5 Cullet points
{maximam ES characiers, induding spaces, per Dulket point). Yoius can view example Highlights on
our infoemriation sibe.

Keywoirns

Immetiately afer the afstract, prosvice 3 m2edmom of § keywords, using Americin spelling and
awoiding genaral and plural terms and maltiple concepts (avold, for example, "and’, "of”). Ba sparing
with abbreviations: only abbreyviathons fmmly establshed in the field may be eligible. Thes: kywords
will bix u=ed for indexing purposss.

Abbreviatons

Definz abbreviations that are not standard in this feeld in 3 footnote o be placed on the first page
of thee articke. Such abbreviations that are unavoldable n the absiract miust be defined at their first
mantion there, as wall as in the foofnofe. Ennsne consistency of abbreviations throughout the aricle.

AckngiTEGREmEnts

Collate acknowladjemants in 3 separate secdion at the end of the articks before the references and do
not, therefore, incduwde them on the thle pege, 25 a foobnobe o the tiRle or otherwise. st here those
individuals who proveded help during the research {2.9., providing langusge felp, wiiking assstance
or prool resding the article, &ic.].

Formmathing of fuming fouwrces

List funding sounces in this sSandard way to fadilRate complianos to funders requiremsnis:

Funding: This work was supporfed by the National Institutes of Health [grant numbers oo, yyyy]
thez Bl B Melinda Gates Foundation, Seattie, WA [grant number 1z22]; and the United States Institubes
of Feaoe [grant nismber 3aaa)-

1t & not necezzary T indude detaded descriptions on the program or type of grants and Jwards. When
funding is from 2 block grant or other resources avallable o a wniversity, college, or other reseanch
restiRution, submit the nasme of the institute or organization that prowided the funding.

1¢ niy funding has been provided for the research, phease indude the falowing senbenoe:
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This research did not receive any specfic grant from funding aJencies im the pubkc, mommercesl, or
niot=for=profit saschors,

Bomerncbebore andg wnifs

Follow internationally sCospbed rules and comeentions: use the intematicnad system of units {S1). IF
ofther gusntitles are masntione, give their aguisalent in S1. You ane wnged to consult IUE: Biodhemical
Nomenclatune and Relaied Doosments for furthesr indformation.

AMaih farmodae

Fleace submit math equations 25 editable foxt and not a5 Images. Present simple formulae in
Binez with normad text whene possibie and use the solidus {f) inssead of a horizootal ling for smad
fractional terms, 2.3., XM [n principke, variables ane to be presented in italics. Powers of @ are often
more conveniently denobed by exp. Number conseowively any eguations that have fo be dEplayed
separabely from the tewt (F referned bo @xplicitly in tha fext).

Faatnales

Footnotes should be used sparingly. Number them consecuwtively throughout the aide. Many word
processors bulld foobnobes info the bewt, and this feabure may b used. Showld this not be the case,
indicate the poesition of footnobes i the et and present the footnotes themselves senarately at the
end of the artiche.

-'.:|I. I- -.- :Il.l-

Image mampuiation

Whilst i s sooepbed that authors sometimes mbsd to manipulate mages for clanty, manipulation for
jpurpases of decepbion or frased wil be seen a5 sClentific ethical abuse and will e dealt with accordingly.
For graphical images, this journal is apnlying the: Tollowing polcy: niv specific feature within am mage
may be enhanced, obscured, movwed, remowved, or inbroduced. Adjustmenits of brighiness, contrast,
o cokor balance are acceptable i and as long as they do nob obscure or aliminate any Enformation
jpresent in the onginad. Nonlinear adjustments [e.g. chamges o gamma seffings) must be dischosed

in the figure legend.

Elscinonic arwork

General points

« Make sure youl use uniform lettering and sizing of your original arwori.

« Prefpmed Tonds: Aral (or Helvetica], Times New Roman (or Times), Symiol, Courker,

o Mumbser the Bustrations sccording to thalr sequence in the text.

« Usa 3 bogecal maming convention for wour artwork files.

« Indicabe per figure IT & is a single, 1.5 or 2-calumn fiting image.

« For Word subméssions only, you may =il provide figures and their caplicns, and tables within a
singla e at the revision stage.

« Pizase nofe that individual figure files Rrger than 10 MB mist be provided in sepamabe sounce files,
& detalled guide on ekectronic artwork |5 avalable

You are urged G vislt this site) some excerpts from the detailed information are given herne.
Foarmars

Regardless of the application used, whan your glectronic artwork is finalized, pleass 'Sy 25" oF
comwart the images toone of the foliowing formads (nofe the resclution requiremants for lineg dramiings,
halftanes, and Enefhalftone combinations given balow):

EPS [or FOF): Vector drawings. Embad the font or save the text as ‘graphics’.

TIFF {or IPG): Color or gryscale photographs | halfTones | abways e 3 mindmum of 300 dol.

TIFF {or IPG): Bitmapped b drawings: use 3 minimism of 1000 dpl.

TIFF {or JPG): Combinations bitmapped Bnefhal-tone (color or grayscale]: 3 minkmem of 00 dpl
s reguired.

Please do ol

» Suppdy Miles that ane optimized for screen use (2.9, GIF, 8MP, FICT, WPG]: the resclution s tod kow.
« Supply Niles that are Too koo i nesol ution,

« Subimit graghics that are disproporionately large for the content.

Codor atwork

Fleace make fune that afwork files ane in a0 acoeptable fomat (TIFF (or WPEG]), 8PS (or FOF), or
HS Office fiks] and with the cormed resolutkon. O, together with your accepied amide, you Submit
usabde color figures then Elsevier will ensure, at no additonal ohange, that these figures will appear
in color online {e.g., SdenceDirect and other sites] regardless of whethar or not these llusiratone
&g reproduced in codor W Ehie prnted version. For color reproducticn in pring, you will receive

AUTHOR INFORMATION PACK 11 Ml 2017 v el sevier comyiocatefClenb e 11

71



infarmatian regarding the casts Trom Elsevier after receipt of your acceépted artide. Flese
indicate yousr preference Pfor colar: In print or anline only. Further information on e preparation of
elpctromic artwork.

INustration servioes

Ekeviers WebShop offers Nlustration Services bo suthors prepaning fo submit 3 manuscript bt
concemed about the guality of the images acoompanying their article. Elsevier's axpert llustrabons
can prodisce schentifec, techmbcal and medical-stvle images, 35 wall a5 3 ful range of chans, oks
and graphs. Image ‘polizhing’ & also aailable, where our Bustrators take your imageds) and improve
thasm bo a professional standand. Flease visit the websibe to find out mione.

Flgure capdions

Enzure that exch Mustration has 3 caption. A caption should comprise a bl Gtle (not on the figure
izadl) and 3 desoniption of the llusiration. Keesp text in the ilustrations themsehes o2 minimism bt
explain all symibols and abbresiations used.

Tables

Plexse submil fabks as editable text and nof ac images. Tables can be placed efber mead o the
relzvant text @0 the arficke, or on separate pages) at the end. Number @bles conseCutively in
accondance wikh thedr appesrance In the text and place any tables nobes below the fable body, Ba

sparing in the use of tables and ensure that the dafa presented in them do not duplcate results
desoribed elsewhens in the atide. Pleace yvoid using verdcsl rukes and shading in tabls oells.

The Eifibor-in-Chie?, on accepting a manuscript, may recommend that additional tables containing
important backup data, ton extensive to be published in the amice, may be published as
supphementary material (see below) or deposited with the Mational Auxilisry Publications Service or
made available by the author(s). In that event, an appropeiate statement will b2 added to the text.
Submit swch tables for consideration with the mManuscript.

Refarences

Citation o fest

Fease ensure that every reference cited n the text I also present in the reference kst (and vice
Wi ). Any references dbed in the atstract must Be given in full. Unpubished results and personal
COmmuniCations ane mot recommandsd [n the reference ki, but may be mentoned in the text. If these
refergnoes e Included in the refersnce list they showld foliow the standard reference style of thi
journal and showld indlude 3 sutetiution of the publication date with either “Unpublished results’ of
Forsonal comimunecation”. Citation of 2 reference a5 'in press” inples that the Rem has been accepied
for puhkcation.

Wed references

&5 3 minimum, tha full UAL should be given and tha date when the reference was st accessed, Any
further information, i known [DO1, suthor names, dates, reference 1o 3 source pubbcation, efc),
shivild also be given ‘Web references can be |Ebed separately (eg., after the reference list) whder 3
differant hesading I desired, or can be included in the reference list.

Daia references

This pumal enoourages vou boOte underlying or relevant datasets in wour manuscrigt Oy citing them
in vour text and indiafing 3 daty reference in vour Reference List. Dot referendies should include the
toliowing elemants: suthor name{s), datasef tithe, data reposiony, version (where avallsbke), year
and glabal perskstent identifier. Add [datmset] immediately befone the referende S0 W Can progey
Edentify it 25 2 dota reference. The [datset] identifier will not appear in your published articke.

Feforences in @ specha) Bsoe
Please ensure that the wards this Esue’ are added to any references in the list (and any citations In
thee text) to other articles in the same Special Isoue.

Reference managemant software

Host Ekavier jourmals have thelr referente [emplate 2vailabke in mady of the most populr reference
management software producs. These include 2l products that support Ciation Style Language
sbyles, such a8 Mendeley and Zotero, as well 35 Endbote. Using the word processor plug-ins from
these products, authors ondy need to select the appropriste journal temglate wihen preparing ther
article, after which citations and bibliograghies will be 2wromatically formatted in the joumal's style.
If ni teminlate & vot svadable for thiks joumal, phease follow the format of the sample references and
citations as shown in this Guide.
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Riferanoe fammaathing

Thizre 2 g sErict requinements on refenenoe formiatting a7 submission. References can be in sy shyle
of Toemat ag long a5 the styvle i congistent. Whene applicable, author{s) name{s], journal tithe'bock
fithe, chapter ttlafarticle tike, year of publication, volums nismbarbook chapter and the pagination
mist b prasent. Use of DOT ks highly encouraged. The reference style used by the joumal wall ba
ainplied T the aooeptod articks by Elsevier at the prool stage. Nobe that missing data will be highlighted
a1 prood stage for the suthar (o cormed. 1f you do wish to format the references yoursel! thay should

be armanged acconding to the following exampks:

Referance shple

Tt [ndicate references Oy namber(s) in squane brackes in ling with the text. The actual authors
cam be referred to, but the reference nimber(s) mist aleays b given.

Exampla: "..... a5 demonstrated |3,6). Bxnaby and Jones [B] obtained & diferent result ...."

Ligt: Number the references (numibers in sousne bracioets) in th list in the ander in which thiey appear
i thie bext.

Eramples;

Rference to 3 journal pubkoation:

1] 2. vain der Geser, 1.A.), Hanraads, RLA. Lugbon, Thi art of wiiting 2 schentific arick, 1. S, Comiman,
163 (2010) 51-59.

Riferemnce to a book:

[2] W. Strunk k., E.B. White, Tha Elements of Styke, fourth ed., Longman, Mew York, 2000,
Feferamnce to 3 chapber in an adited book:

[2] G.E. Mettam, L.B. Adaims, How to prepene an eecronic version of your aricke, in: B.5. Jones, B2,
Smiith {Eds.), Inbroduction to the Elactronic Age, E-Publishéng Inc., Mew York, 2009, pp. ZE1-304.
Faferance to 3 webshe:

[#] Cancer Research UK, Cancer statistics reports for the UK. Kitp:ffwww.cnoermesearchui. oy
aboutcancerstatistics fcancerstateraporty, 2002 [accessed 13.03.03).

Feference to 3 dataset:

[dataset] [5] M. Ogisee, 5. Imahino, 5. Sadto, T. Nakashizuka, Mortality datas for Japanese oo wik
disoase and surrounding fores? compositions, Mendeksy Data, w1, 3015, hitps:/ffdolorg/10.176832f
x| ¥8nb3a 1.

Jowrnal abbrevaikans souwroe
Jouirnal names should be abbreviated acconding to the List of Thle Weord Abbrevistions.

Abbreviathans and waits

Srandard sbbrovistions as listed in the Councll of Binlogy Edifors Shie Manuai may be used without
definition. Use non-sandsrd abbrevistions spaningly, preceding their first use Bn the text with tha
cormespanding full designation. Use unds in confarmity with the standard Internationad System [51)
of units.

l'lli'."-'f'

Ekvier accepts video matenal and animation sequences i Suppart and enhance your sclentific
research., Authors who have video or animation files that they wish to submit with thedr articks are
strangly endouraged fo inchude links to these within the body of the article. This can be done in the
Same: Way ak 3 figuing or table by refierming to the wideo oF animatian content and noting in the body
fat whaera It should be placed. All submited fles should be propedy labeled so that they directy
refate to the wideo file's conbent. In order bo ensure that your wideo or animation materi & directy
ke, please proids tha ks in ane of our reccmmeended Mile formats wikh @ prefemed madEmum ske
of 150 MB. ¥ideo and andmation flies supplied will b gublis hed cnline in the elecironic version of your
artiche Im Bsovier Web products, including Scencelired. Please supply “stills” with your fiks: you can
choose any frama from the video or animation of make a separate image. These will e used instead
of standard ions and will personaline thi Enk toocour veded data. For morne dietadied Instructions please
iR our vided Instruction pages. Mobe: since wideo and animation cannot be embsdded in the pring
wirsion of the jounal, pheace provide Test for both the elecironic and the print version fior the portions
of thix artide that refer to this content.

Suppiementary material

Supplementary material such a6 applications, images and sound dips, can be pulblched with wour
airtiche bo emhance it Submitted suppkementary ibems are published exactly a5 they ane received (Exo
or PowerPoint fles will appear a5 such onling). Pleace submit your material together with the amide
and gupply a concise, descriptive caption for eaxch supplomssntany filie. IF you wish to make changes T
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suppksmentary matenal during any stage of the process, please make sure bo provide sn updated file.
Do et annotate any oormectians On 3 provious version. Plaase switch off the 'Track Changes' option
N MEcrosoft Office files as these will appear in the published version.

Supnlementany materi) capdians
Each supplemasniary maberiad file should have 3 short caption which will be placed at the bottom ol
the artiche, whene it can assist the reader and also be used by search engines.

RESEARCH DATA

This joismad encourages and enables wou To shane data that SURDOMs your resssrch publication
Wi annronriate, and enabikes yod to inberdink the data with your publiEhed arickes. Research data
refers to the resubs of chservations or expenmentation that walidate ressarch findings. To facilitate
repraducibllity and data rouse, this jowmnal also enCOUrSgRs you to share your softwane, oke, Models,
algorithme, probocols, methads aind other uselul materals relded o the project.

Balow are 3 number of ways inowhich you can assocate data with vour article or make 2 satemant
about the awallability of your data whan submitiing your manuscrigt. 17 yvou are sharing data in one of
thase ways, ¥ou are encouraged to die the data in your manusonpt and reference |EE. Flease refer o
the "Rederences” section for mone information abouwt dats ctation. For more infonmation om demositing,
sharing and wsing ressarch data and other rekevant research materals, viss the research data page.

Dara brking
I wo hiave made your research data avallable in 3 data repastory, yoiu can link your artide directly o
the dataset. Elsevier collaborates with 2 number of repositories to link atides on SdenceDinect with
refovant reposkoris, giving readers access to underlying data that give them a better understanding
of the reseanch described.

There ane different ways o link your datasets o vour aride. When avallable, you can directly link
wour dataset to your article by providing the relesant infonmation b the submission system. For mone
information, visit the database lnking page.

For supported data repositones a reposiory banner will automatically appesr next to vour published
airiche an SclenceDirect.

In addition, you can Enk to relevant data or entities through identifiers within the test of your
manuscript, using the following format: Database: W (e.g., TAIR: AT1GD1020; CCDC: 734053;
PDB: LXFN).

Datx &0 Brie”

¥ous have the option of conwerting any or all pasts of your supplementairy of 20dRicnal aw data into
ang or multiple data asticles, a new kind of article that houses and describes your data. Data artickes
anmse that vour data & actively reviewsd, curated, formatied, indesed, given a DOT and publicdy
awaillable to 2l upon publication. You are encowraged to submit youwr article for Daty v Sk’ 25 an
additional bem directly alongsedes the revised wersion of your manuscript. IF your reseanch anide &
acoepied, your data artick will avtomatically be trersfemed over bo Dada in Brket® where IE will be
aediforially reviewsd and putiished in the open acoess data journal, Dada in Brkef. Flease nobe a0 open
acoess fee of 250 USD i payvable for publication in Deéa in Brisf. This fes applies to artides submitied
before 31 December 2007. Full detads can b found on the Data in Brie! websibe. Ploase uwse this
template fo wribe your Daka in Brief.

AundioSinges

The jousmal encourages authors o creabe an AudioSlides presentation with thedr published article.
BudioSldes are brief, webinar-stvle presentations that ane showsn next o the onfine article on
Soencalirect. This gives authors the opportunity fo summarize their research bn thedr own wonds
and to help meaders understand what the paper Is about. More indormation and samples ane
avalable. Authors of this joumnal will sutomatically recekaa an Ervitathan a-mall to create an AudioSides
presentation after acoeptance of thair paper.

Interactive piots
This journal enables you to show an Inberactive Plot with ywour 2eticle by simply submitting 2 data
M. Full incchrusctions.

AFTER ACCEPTANCE
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Oniine prood correcition

Corresponding authors will receive an e-miall with a link to cur onfine proofing Sysbem, alosing
annotation and comection of proofs onling. The environment i similar to M5 Word: in addiion o
edRing fewt, wou can also comiment on fagures/tables and argewesr gQuestions from thie Copy Edibor
Web-tased proofing provedes & faster and less ermor-prons process by allowing yvou To directly Typa
your oomections, eliminating the potential ntrodusction of emors.

1¥ prederned, wou caan sl cheoose bo annotate and wplced youwr edits on the POF version. AN insbnuschsores
for proofing will b given in the e-mall we send to suthors, Including alternative methods to the onling
wirshon amd FOF.

‘We will do eswerything possible to get vour amice publiched quickdy amd aoourabely. Please e this
jproead only for chacking the typesetting, editing, completeness and comecbness of the texs, tabies and
figures. Significant changes &o the article 25 aooepted for publication will anly be considered at this
stage with perméssion from the Editor. It & Imporant to enssre that all cormections are sent Dack
o us Im one comimanication. Please check carellly before replying, as indusion of any subcoquant
cofmections camnnot be guaraniesd. Froofreading & sokedy wour responsibilitg.

O promis

The correspanding Juthor will, at no ost, ecve 3 customized Share Unk providing =0 days Trea
eSS T the final pusblished wersion of the atide on Sckencelirect. The Sharme Link can be used
for sharing the artick: via any commanication channed, including @mail and sodal media. For an
exira charge, paper offprris can be crdered via the offprint order form which IS sent once thi
artiche i accepied for publication. Both corresponding and co-sanhdrs may order offprints at any
tmee wia Elsaviers Webshan, Cormesponding Juthoss who have publkshed their article open aooess do
notb recehes & Share Link as thedr fined publehed werseon of the artick & avallable oposn 300BSS ON
Sceencelirect and Can ba shared throwsgh the article DOO lni.

AUTHOR INQUIRIES

Wish the Elsevier Support Center to find the srewers you need. Here you will find eversthing from
Froguently Acied [uestions o ways tD et in touch.

¥ou can also check the status of wour submited articke or find out when your accepied artiche wil
b puiblished.

i Copeprigh® 2004 Ebedresar | BELE: 5 Vo e iy, o
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8.3 Anexo 3- Qualis Revista

Métricas do jornal

CiteScore: 2,36 ©

Mais sobre o CiteScore

Fator de Impacto: 2.434 ©

Fator de impacto de 5 anos: 2.3g2 ©

Impacto Normalizado de Origem

por Papel (SNIP): 0.999 ©

SClmago Journal Rank (5)R): 0,914
O]
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