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Os processos globalizantes intensificaram os desloca-
mentos humanos, a circulagdo de mercadorias, o compartilha-
mento de informagdes e, conforme se acompanha, a dissemi-
nag¢do de doencas. Em relagido a Covid-19, os primeiros casos
ocorreram em Wuhan, na China, e, em poucos meses, a partir
de uma rede estabelecida por dindmicas espaciais, milhoes
de pessoas, em diversas cidades, de diferentes paises, foram
infectadas. Assim, um problema local transformou-se em uma
crise global sem precedentes.

Partindo disto, estratégias direcionadas ao enfrenta-
mento da doenga passaram a ser pensadas e operacionalizadas
por agéncias nacionais e internacionais de seguranga sanitaria,
por institui¢cdes e profissionais de saude, por governos — em
diferentes niveis — e pela populacido em geral. Foi acionado, de
modo mais intenso, um conjunto de conhecimentos e técnicas
— por vezes contraditérios e/ou polémicos — que se constituem
e operam por calculos, previsdes e demais instrumentos quan-
titativos que articulam a politica as ciéncias que envolvem a
vida. Ao mesmo tempo, tais conhecimentos e técnicas engajam
sujeitos para segui-los e fortalecé-los, tendo em vista suas
relevincias. Para este conjunto de mecanismos de regulagdo e
potencializagio da vida da-se o nome de biopolitica.

“A biopolitica lida com a populag¢io e a populagdo como
problema politico, como um problema a um s6 tempo politico
e cientifico, como problema biolégico e, como problema de
poder [..]"" (p. 292-293). E “a maneira como se procurou, desde

o século XVIII, racionalizar os problemas postos a pratica
governamental pelos fendmenos préprios de um conjunto de
viventes constituidos em populagdo: saude, higiene, natali-
dade, longevidade, ragas...”* (p. 431). A biopolitica agrupa
em complexos de forgas as institui¢des que se voltam para a
gestdo das condutas individuais e coletivas, ainda que enten-
didas como ndo politicas.’ Portanto, a biopolitica é o conjunto
de conhecimentos, de técnicas e relagdes de saber-poder que
buscam aperfei¢oar e controlar a vida, em niveis individual e
coletivo. Ou seja, ela opera por meio das populagdes para regu-
lar os modos de viver de cada um dos sujeitos que as formam.
E relevante atentar ao fato de que o poder, nesta pers-
pectiva, ndo é um elemento que possa ser tomado, possuido e
aplicado “de cima para baixo”. O poder precisa ser entendido
enquanto uma rede que se constitui por relagdes, mecanismos
e procedimentos que se direcionam & manuten¢ido dos inte-
resses daqueles sujeitos que formam a propria rede.* O poder
opera pela cultura e pelos costumes de multiplos individuos
e institui¢des. Assim “seus efeitos também sao multiplos, nao
simplesmente negativos ou positivos, mas, [...] ‘produtivos™
sdo avaliagdes instaveis, tanto positivas quanto negativas, que
podem ser revertidas através da histéria™ (p. 77). O poder nédo
é bom ou ruim. E algo que produz e que estd em constante trans-
formacio, que deve ser entendido como um conjunto de relagoes
e ndo como uma esfera de dominacdo pessoal ou institucional.
Diante disso, é adequado que se pense nos mecanismos que envol-

*Este texto é um recorte adaptado da conferéncia intitulada “Educagio, Geografia e Saiide: estratégias biopoliticas e pandemia de Covid-19”, realizada em novembro de

2020, na Universidade Federal da Integracdo Latino-americana - Unila.
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vem as “relagdes de poder” em lugar da ideia de “poder”*

Neste contexto, as estratégias biopoliticas sdo relagoes de
poder que englobam informagdes e préticas sobre satde e do-
enca, dados e monitoramentos relacionados aos determinantes
sociais, indices econémicos globais e locais bem como outros
elementos que envolvem as populagdes em diferentes lugares
do mundo. Elas se tornam, também, cada vez mais articuladas
aos processos biotecnoldgicos e neoliberais que caracterizam as
investidas cientificas ocorridas nos dias atuais.® As estratégias
biopoliticas, assim, subjetivam os sujeitos para os conduzir em
diregdo as “melhores” maneiras de pensarem e de agirem. No
entanto, ¢ importante ser entendido que tais estratégias tém
inicio nas dindmicas humanas - cotidianas e locais —, pois elas
criam padrdes e normas sociais que direcionam as decisoes de
Institui¢des e de gestores publicos. Nao o contrario.

Como forma de exemplificar tais questdes, o negacionis-
mo cientifico em relagdo a Covid-19, emerge como uma boa
dindmica a ser analisada, pois chama aten¢do o modo como
parece desprezar as vidas. Este ¢ um dos principais enfren-
tamentos contemporaneos, principalmente no Brasil, dada
a gravidade de suas possiveis e jad existentes consequéncias.
Para que muitos sujeitos neguem ou desconfiem dos perigos
da pandemia, foi necessario ser constituido, ha mais tempo, a
partir das relagdes de poder, um modo de pensar que pde sob
suspeita as orientagdes oficiais sobre o tema.

Nao ocorreu um direcionamento de praticas que
previam desestabilizar e desacreditar os responséaveis pelo
enfrentamento da crise, especificamente, mas um gradativo
apagamento da importancia da Ciéncia, ou de um recorte dos
conhecimentos que a constituem, e de diversos fatos concretos
ao mesmo tempo em que foram fortalecidos certos devaneios.
Tal situagdo ocorreu, também, a partir do fortalecimento da
polarizagao politica em diversos contextos nacionais e do
aumento da visibilidade de opinides pessoais que prometem
resolver questdes complexas partindo de solugdes simples e
rapidas.” Foi a significativa circulagdo de informagoes, noticias
— falsas e verdadeiras - e ideias de livres pensadores relaciona-
das aos modos de funcionamento, as praticas imaginadas e as
discussdes que envolvem os meios académico e cientifico que
produziu a tendéncia de negagdo, descrédito e até mesmo de
6dio em relagdo a essas estruturas. Neste contexto, institui¢des,
governos e individuos passaram a ser subjetivados por opini-
Oes publicas e leigas, constituidas a partir de posicionamentos
ideolédgicos - visto que ndo existem posicionamentos isentos
de ideologias — que colocaram em tensao diferentes “verdades”
associadas & manutengdo das condi¢des de vida da populagio.

Diante destas dindmicas, o discurso econdémico, prin-
cipalmente, a parte que se refere ao empreendedorismo e a
possibilidade de rearranjo da economia nacional ganhou fole-
go, se tornando central para diversas discussoes. Tal situacao,
contrariou, portanto, um modo de pensar que hd muito tempo
colocava os enunciados da saude em vantagem quando asso-
ciados a outras areas. Assim, ndo foram necessarias normas
verticalizadas para contrapor as demandas econdmicas as da
satide, por meio de um perspectiva que prioriza as primeiras.
Foram as préprias dindmicas sociais que relativizaram as
mortes resultantes da Covid-19 em relagiao ao possivel empo-
brecimento da popula¢io, definindo, também, enunciados e
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normativas e demais manobras oficiais acerca da pandemia.

As estratégias biopoliticas, portanto, também foram
compostas pelos indices que envolvem as dificuldades e os
numeros que compdem as preocupagdes econdmicas. Partindo
disto, intensos jogos de poder, especialmente por parte dos
governantes, sdo feitos semanalmente de modo a dar conta
das demandas populacionais frente aos dados sobre a doenga
e aos indicadores econdémicos. Como consequéncia, ocorre
uma gradativa retomada de atividades diversas e o aumento dos
casos de infe¢des enquanto se fortalece a ideia de autogestao dos
cuidados necessérios para o controle da doenca. Passou-se a en-
tender, por meio das estratégias biopoliticas, que cada cidadao
é responsavel pelo seu adoecimento bem como pelo seu empo-
brecimento, de acordo com as escolhas feitas acerca dos modos
de enfrentar a pandemia. Para além disto, as preocupagdes
econdmicas foram colocadas a frente da saude, pois conforme
popularizou-se, “se a economia afundar, a crise serd pior que a
causada pela doenga”, especialmente em um pais marcado por
grandes desiquilibrios sociais.

Contudo, apesar das estratégias biopoliticas associadas
a Covid-19 relativizarem os dados produzidos nos campos da
Saude e da Economia, elas engajam as populagdes a decidirem
pela vida e este é o ponto que deve ser observado neste texto. E
pela sobrevivéncia - nem sempre de todos — que as polémicas e
opinides diversas se fortalecem e se contrapéem, ocasionando
o caos relativo as esferas sanitaria, politica, economica e social.
Deste modo, independentemente de posicionamentos politi-
cos, todos os envolvidos no processo — ou seja, todos os sujeitos
e instituicdes — sdo regulados e orientados por meio dessas
estratégias. No limite, as biopoliticas da Covid-19 convocam os
sujeitos a serem seus coautores quando as apoiam e, também,
quando pensam que as evitam, tanto no que se refere a saude
quanto no que diz respeito a economia.
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RESUMO

Justificativa: As infeccdes relacionadas a assisténcia
a satde (IRAS) em UTI adulto sdo causadas frequentemente
por bactérias multirresistentes aos antimicrobianos. A pre-
vengdo contra as infecgdes primdarias de corrente sanguinea
laboratorialmente confirmadas (IPCS lab) e causadas por
bactérias multirresistentes tem sido uma prioridade nas agdes
de drgaos de vigilancia em satide governamentais, incluindo o
Programa Municipal de Controle das Infec¢des Hospitalares
no Municipio de Sdo Paulo. Objetivos: Verificar a ocorréncia
de associagdo temporal entre as praticas de vigilancia epide-

miologica para prevengdo das IPCS lab causadas por bactérias
multirresistentes e a incidéncia de IPCS lab em UTI adulto no
MSP. Métodos: Estudo de incidéncia de IPCS lab causadas por
Klebsiella spp, Acinetobacter baumanii e Pseudomonas aerugi-
nosa resistentes aos carbapenemicos, em pacientes internados
em UTI adulto de hospitais publicos e privados do MSP, no
periodo de 2015-2019. Os critérios e defini¢des de IPCS lab em
UTTI adulto foram os mesmos do Programa Estadual de Con-
trole de Infec¢do Hospitalar (CVE/SP). O calculo da incidéncia
de IPCS lab foi baseado na densidade incidéncia e os resultados
foram baseados no cdlculo da mediana dos indicadores e nos
resultados de hemoculturas. Resultados: Em um total de
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126 UTT adulto que enviaram as informagées, foi observada
redugdo da incidéncia de IPCS lab por agentes multirresisten-
tes e redugdo de IPCS lab independente do agente etioldgico
em hospitais publicos e privados do MSP. O percentual de
amostras resistentes aos antimicrobianos em hemoculturas

se manteve elevado nos cinco anos de analise. Conclusio: As
acoes de vigilancia epidemioldgica das IPCS lab, em UTI adul-
to, causadas por bactérias multirresistentes, se apresentaram
com associacdo temporal sobre a redugdo da incidéncia das
infecges, em 5 anos de avaliagao no MSP.

Palavras-chave: Infeccio Hospitalar; UTL

BACKGROUND

Justification: Health care-related infections (HAIs) in
an adult ICU are often caused by multidrug-resistant bacte-
ria to antimicrobials. Prevention of laboratory-confirmed
primary bloodstream infections (IPCS lab) and caused by
multidrug-resistant bacteria has been a priority in the actions
of government health surveillance agencies, including the
Municipal Program for the Control of Hospital Infections in
the Municipality of Sdo Paulo. Objectives: To verify the oc-
currence of a temporal association between epidemiological
surveillance practices for the prevention of IPCS lab caused
by multi-resistant bacteria and the incidence of IPCS lab in an
adult ICU at MSP. Methods: Study of the incidence of IPCS
lab caused by Klebsiella spp, Acinetobacter baumanii and Pseu-
domonas aeruginosa resistant to carbapenemics, in patients
admitted to an adult ICU of public and private hospitals in the
MSP, in the period 2015-2019. The criteria and definitions of
IPCS lab in adult ICU were the same as those of the State Hos-
pital Infection Control Program (CVE / SP). The calculation of
the incidence of IPCS lab was based on the incidence density
and the results were based on the calculation of the median of
the indicators and the results of blood cultures. Results: In a
total of 126 adult ICUs that sent the information, there was a reduc-
tion in the incidence of IPCS lab by multidrug-resistant agents and
a reduction in IPCS lab independent of the etiological agent
in public and private hospitals of the MSP. The percentage of
samples resistant to antimicrobials in blood cultures remained
high in the five years of analysis. Conclusion: The epidemio-
logical surveillance actions of the IPCS lab, in an adult ICU,
caused by multi-resistant bacteria, presented with a temporal
association on the reduction of the incidence of infections, in 5
years of evaluation at the MSP.

Keywords: Cross Infection; ICU.

RESUMEN

Justificacion: Las infecciones relacionadas con la aten-
cion de la salud (HAI) en una UCI para adultos a menudo son
causadas por bacterias multirresistentes a los antimicrobia-
nos. La prevencion de las infecciones primarias del torrente
sanguineo confirmadas por laboratorio (IPCS lab) y causadas
por bacterias multirresistentes ha sido una prioridad en las
acciones de los organismos gubernamentales de vigilancia de
la salud, incluido el Programa Municipal de Control de Infec-
ciones Hospitalarias del Municipio de Sdo Paulo. Objetivos:
Verificar la ocurrencia de una asociacién temporal entre las
practicas de vigilancia epidemioldgica para la prevenciéon de
IPCS lab causado por bacterias multirresistentes y la incidencia
de IPCS lab en una UCI de adultos en MSP. Métodos: Estudio
de la incidencia de IPCS de laboratorio por Klebsiella spp, Aci-
netobacter baumanii y Pseudomonas aeruginosa resistentes a
carbapenémicos, en pacientes ingresados en una UCI de adul-
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tos de hospitales publicos y privados del MSP, en el periodo
2015-2019. Los criterios y definiciones del laboratorio de IPCS
en UCI para adultos fueron los mismos que los del Programa
de Control de Infecciones de Hospitales del Estado (CVE / SP).
El célculo de la incidencia del laboratorio IPCS se baso en la
densidad de incidencia y los resultados se basaron en el calculo
de la mediana de los indicadores y los resultados de los hemo-
cultivos. Resultados: En un total de 126 UCI de adultos que
enviaron la informacién, hubo una reduccién en la incidencia
de IPCS lab por agentes multirresistentes y una reduccion en
IPCS lab independiente del agente etioldgico en hospitales
publicos y privados del MSP. El porcentaje de muestras resis-
tentes a los antimicrobianos en los hemocultivos se mantuvo
elevado en los cinco afios de analisis. Conclusion: Las acciones
de vigilancia epidemioldgica del laboratorio del IPCS, en una
UCI de adultos, causadas por bacterias multirresistentes, se
presentaron con una asociacion temporal sobre la reduccién de
la incidencia de infecciones, en 5 afios de evaluacion en el MSP.
Palabras clave: Infeccion cruzada; UCL

INTRODUCAO

As infec¢des relacionadas a assisténcia a saude sdo
monitoradas no Municipio de Sdao Paulo (MSP), através das
acdes de vigilancia epidemioldgica, em apoio ao Programa
Estadual de Controle de Infec¢do Hospitalar' e Programa
Nacional de Prevenc¢io e Controle das Infec¢des Relacionadas
a Assisténcia a Saude (PCIRAS) da ANVISA.? A Organiza¢io
Mundial da Saide (OMS) destaca em suas diretrizes para a
prevencao contra as IRAS, a importincia de agdes organizadas
e estruturadas de vigilancia epidemiolédgica voltadas para a
assisténcia aos pacientes criticos hospitalizados em UTI e em
uso de dispositivos invasivos.* O mesmo documento destaca
a gravidade do crescente aumento das infec¢des causadas por
bactérias multirresistentes aos antimicrobianos, associadas
com elevada morbimortalidade. A vigilancia epidemiolédgica
das infec¢des primdrias de corrente sanguinea, associadas ao
uso de cateter vascular central, laboratorialmente confirmadas
(IPCS lab) foram priorizadas para as agdes de prevencio e
controle desde 2012 em todo o territério nacional.* Em analise
consolidada das informacdes sobre a microbiota causadora de
IPCS lab no Municipio de Sao Paulo, identificamos que a maior
parte das infec¢des apresentaram como agente etioldgico a
Klebsiella spp. com elevado nivel de resisténcia aos carbapené-
micos. Outros agentes resistentes aos carbapenémicos também
foram causadores de IPCS lab, incluindo Acinetobacter spp.
e Pseudomonas aeruginosa. Como planejamento estratégico,
o NMCIH/DVE/COVISA estabeleceu como uma de suas
prioridades, a redugao da incidéncia de IPCS lab causadas por
bactérias multirresistentes aos antimicrobianos em UTI adulto
no Municipio de Sao Paulo.

OBJETIVOS

Avaliar o impacto das a¢des de prevenc¢do contra IRAS
através da vigilancia epidemioldgica das IPCS lab causadas por
agentes multirresistentes aos antimicrobianos em UTI adulto
no Municipio de Sao Paulo.

METODOS

O sistema de vigilancia epidemioldgica da IRAS em UTI
adulto foi iniciado em 2004 no MSP, alinhado ao Programa Es-




tadual de Controle de Infec¢do Hospitalar.! Os indicadores de
IPCS lab para calculo da incidéncia de infecgao foram obtidos
através do cdlculo de total de pacientes com cateter vascular
central-dia e pelo namero de casos de IPCS lab. Os critérios e
defini¢ées de infec¢ao foram os mesmos adotados pelo Progra-
ma Nacional de Controle de Infec¢do Hospitalar da ANVISA.®
Para cdlculo das densidades de incidéncia de IPCS lab em UTI

adulto do Municipio de Sao Paulo, utilizamos os dados calcu-
lados na forma de percentil 50 (mediana). O mesmo critério
foi utilizado para a densidade de incidéncia (DI) de IPCS lab
em UTI adulto de hospitais publicos e de hospitais privados.
As densidades de incidéncia de IPCS lab por bactérias multir-
resistentes, para o total de UTT adulto que enviaram os dados
ao NMCIH/DVE/COVISA através de planilhas eletronica
Microsoft Excel, foram calculadas tendo como numerador
o total de casos de IPCS lab por Klebsiella spp resistente aos
carbapenémicos e como denominador o total de pacientes com
cateter vascular central-dia para cada ano analisado. O mesmo
procedimento foi adotado para o célculo de incidéncia de IPCS
lab causada por Acinetobacter e para Pseudomonas aeruginosa
resistentes aos carbapenémicos. O teste de sensibilidade e
resisténcia aos carbapenémicos nas amostras de hemoculturas
obedeceu as normas do The Clinical & Laboratory Standards
Institute.® Foi solicitada dispensa da avaliagdo do Comite de
Etica em Pesquisa deste projeto, por se tratar de pesquisa que
tem como objetivo apenas o monitoramento de servigos, para
fins de sua melhoria ou implementa¢do. Da mesma forma,
pesquisas realizadas pelo Poder Publico, para que melhor se
conhecam as caracteristicas de uma populagdo especifica,

visando a melhoria das agdes em beneficio dessa populagio,
nao necessitam analise pelo Sistema CEP/CONEP.

RESULTADOS

Participaram do estudo 126 unidades de terapia intensiva
adulto localizadas no MSP, sendo 45 publicas e 81 privadas. Ao
longo de 5 anos de agdes voltadas para a vigilancia epidemioldgica
de IPCS lab em UTT adulto, o total de pacientes com CVC-dia foi
de 2.384.251. O nimero total de casos de IPCS lab causados por
agente multirresistente foi de 1.325 para Klebsiella spp, 905 para
Acinetobacter baumanii e 262 para P. aeruginosa. Ao longo dos
5 anos de andlise, o percentual de amostras de Klebsiella spp,
Acinetobacter baumanii e P. aeruginosa resistentes aos carba-
penémicos apresentou redugdo percentual para Klebsiella spp.
e se manteve semelhante para as amostras de Acinetobacter e
Pseudomonas aeruginosa ao longo dos 5 anos de analise (tabela
1). Entretanto este percentual de resisténcia aos carbapenémi-
cos foi acompanhado pela reducdo da incidéncia de IPCS lab
nas UTIs em decorréncia das praticas de prevenc¢do contra a
infecgdo (grafico 1). A redugao da incidéncia de IPCS lab em
UTTI adulto, independente do agente etioldgico, também sofreu
redugdo na incidéncia no periodo de 2015-2019 para hospitais
publicos e privados (tabela 2). Destacamos que o processo de
vigilancia epidemioldgica das IPCS lab nao sofreu modificagdo
quanto aos critérios e defini¢des de infec¢do, bem como nas
praticas de busca ativa de casos pelas equipes de CCIH dos
hospitais e supervisionados pelo NMCIH/DVE/COVISA.

Grafico 1. Anélise comparativa da densidade de incidéncia de IPCS causada por agente multirresistente associada ao uso de
cateter vascular central em UTI adulto no municipio de SP, 2015-2019. NMCIH/DVE/COVISA
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Tabela 1. Distribuicdo percentual de resisténcia aos carbapenemicos, das amostras de Klebsiella spp, Acinetobacter spp e
Pseudomonas aeruginosa isoladas em hemoculturas de pacientes com IPCS lab em UTI adulto no Municipio de Séo Paulo.

NMCIH/DVE/COVISA, 2020.

Marcadores sorolégicos 2015 2016 2017 2018 2019
Klebsiella spp resistente aos carbapenemicos 329 (67,8%) 273 (58,7%) 280 (63,5%) 236 (57,7%) 181 (49,4%)
(No. Absoluto de amostras resistentes e percentual de resisténcia)

Acinetobacter spp resistente aos carbapenemicos 252 (85,7%) 218 (84,8%) 160 (89%) 145 (91,7%) 130 (86%)
(No. Absoluto de amostras resistentes e percentual de resisténcia)

Pseudomonas aeruginosa resistente aos carbapenemicos 70 (40,7%) 54 (41,2%) 50 (45%) 44 (47,8%) 44 (49,4%)

(No. Absoluto de amostras resistentes e percentual de resisténcia)
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Tabela 2. Distribuicdo dos valores de mediana para densidade de incidéncia de IPCS lab em UTI adulto de hospitais publicos
e privados no Municipio de Sao Paulo, no periodo de 2015-2019. NMCIH/DVE/COVISA

Mediana da DI IPCS lab incluindo total
de UTI adulto do Municipio de SP

Mediana da DI IPCS lab em UTI adulto
de hospitais publicos

Mediana da DI IPCS lab em UTI adulto
de hospitais privados

2015 3,7 798 1,99

2016 3,81 6,42 1,95

2017 3,14 5,56 1,82

2018 2,88 472 1,75

2019 271 415 1,37
DISCUSSAO em servicos de saude.

A prevengao contra a IPCS lab em UTT adulto envolve
um conjunto de medidas preventivas (BUNDLE) que incluem:
a higiene de maos, técnica asséptica de inser¢do e manuten-
¢do do cateter vascular e sistema de infusio EV (precaugdes
maximas de barreira estéril), avaliagdo didria dos pacientes em
uso de cateter vascular central com avaliag¢ao de possibilidades
de retirada do dispositivo, utilizagao de PICC em detrimento
de insergdo de cateter central em subclavia ou jugular. A
utilizagdo do BUNDLE de prevengdo contra IPCS é medida
fortemente recomendada em apoio a seguranga do paciente.”

As infecgbes causadas por agentes multirresistentes aos
antimicrobianos representa causa importante de morbimor-
talidade associada & assisténcia hospitalar. A resisténcia aos
antimicrobianos (RAM) tem se tornado uma prioridade em
politicas publicas da OMS.** A multirresisténcia bacteriana
aos antibidticos estd associada a varias causas, entre elas, o uso
ndo-conforme de antimicrobianos, programas inadequados ou
inexistentes de preven¢ao e controle de infec¢des, baixa capa-
cidade laboratorial em microbiologia clinica, baixa adesdo as
praticas corretas de precaugdes e isolamento, incluindo higiene
e limpeza.!’ Sdo considerados pré-requisitos para o combate a
RAM: um plano abrangente, capacidade laboratorial para rea-
lizar a vigilancia de microrganismos resistentes, acesso a medi-
camentos antimicrobianos seguros e eficazes, uso racional de
antimicrobianos, educagdo do publico em geral e programas
eficazes de prevencio e controle de infecgdes.®!

O enfrentamento das infec¢des causadas por bactérias
multirresistentes apresenta como desafio a prescri¢cao de antibio-
ticoterapia apropriada aos pacientes com infec¢do, em tempo ha-
bil, conforme evidenciado no protocolo de tratamento da Sepse."!

A transmissao hospitalar de casos de colonizag¢io e in-
fecgdo por bactérias multirresistentes é favorecida quando hd
falhas em praticas de precaugdes e isolamento no atendimento
aos pacientes, possiveis ndo conformidades nos procedimentos
de limpeza e desinfec¢do do ambiente proximo ao paciente,
baixa adesdo aos procedimentos corretos de higiene de méaos
e prescri¢oes de antimicrobianos por tempo prolongado e nao
conforme com as diretrizes para a racionalidade de uso. A
ANVISA publicou outros documentos de apoio a prevengio
e controle de infec¢des por bactérias multirrresistentes aos
antimicrobianos, com destaque para as Enterobactérias.''
Foi elaborada a segunda versio do Programa Nacional de
Prevengio e Controle de Infec¢des Relacionadas A Assisténcia
A Satde (PNPCIRAS), com vigéncia para 2016 a 2020.> Este
documento apresentou aspectos de notificagio compulsoria e
enfatizou a resisténcia microbiana. O objetivo do Programa foi
reduzir as IRAS nos servicos de saide, consolidando o Sistema
Nacional de Vigilancia Epidemioldgica das IRAS, visando
reduzir incidéncia das infecgdes prioritarias desse tipo, preve-
nindo e controlando a disseminagao da resisténcia microbiana
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Os varios drgaos oficiais de vigilancia das IRAS tem
destacado a preocupagdo com as IRAS causadas por microrga-
nismos multirresistentes, principalmente do grupo “ESKAPE
BUGS” (Enterococcus faecium, Staphylococcus aureus, Kleb-
siella pneumoniae, Acinetobacter baumannii, Pseudomonas
aeruginosa e espécies de Enterobacter), devido a sua alta capa-
cidade de disseminagdo e de adquirir outros mecanismos de
resisténcia.'*"?

De acordo com o Boletim de Seguranga do Paciente e
Qualidade em Servicos de Saide n° 14,* das 22.499 notificacoes
de identificagbes de microrganismos causadores das IPCS
em UTI adulto em 2015 os microrganismos mais frequentes
foram: sdo Klebsiella pneumoniae (16,9% n=3.805), seguido de
Staphylococcus Coagulase Negativo (SCoN) (16,5% n=3.703),
Staphylococcus aureus (13,2% n = 2.734), Acinetobacter spp.
(12,2% n=2.734) e Pseudomonas aeruginosa (10,0% n=2.242).
Essa frequéncia de distribui¢do varia dependendo da regido,
sendo alguns microrganismos mais frequentes em uma regiao
que em outra. Entre os bacilos Gram-negativos, foram
observadas altas taxas de resisténcia aos carbapenémicos
no ano de 2015, assim como nos anos anteriores. Nos bacilos
Gram-negativos niao fermentadores, a resisténcia aos carbape-
némicos foi reportada em 77,4% dos Acinetobacter spp. e 39,1%
de Pseudomonas aeruginosa. Nos Gram-negativos pertencen-
tes a familia Enterobacteriaceae, as taxas de resisténcia aos car-
bapenémicos e as cefalosporinas de amplo espectro (terceira
e/ou quarta geragdes) foi de 9,7% para Escherichia coli, 43,3%
para Klebsiella pneumoniae e 21,6% para Enterobacter spp.

A utilizagdo de indicadores de processos de prevengao é
util para avaliar o impacto das medidas de prevencao e contro-
le. A utilizagdo de indicadores de incidéncia de IPCS lab cau-
sada por bactérias multirresistentes tem sido pratica de rotina
do projeto NHSN' e de outros 6rgios oficiais de vigildncia em
saude publica, favorecendo a utilizagdo de um referencial externo
governamental para benchmarking entre os servicos de saude.

CONCLUSAO

Com base nos resultados observados, através do mo-
nitoramento dos indicadores de incidéncia de IPCS lab por
bactérias gram-negativas multirresistentes, evidenciamos a
redugdo progressiva da incidéncia das infec¢oes em UTI adul-
to, em cinco anos de andlise dos indicadores, apesar do ele-
vado percentual de amostras resistentes aos antimicrobianos
carbapenémicos nos testes de sensibilidade em hemoculturas.
Estes resultados sugerem que a redugdo da incidéncia de IPCS
lab por bactérias multirresistentes em UTI adulto de hospitais
publicos e privados no MSP foram acompanhadas de agées
preventivas efetivas contra a IPCS apesar do elevado percentu-
al de resisténcia das amostras.
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ABSTRACT

Background and Objective: The colonization of skin
and mucosa by multidrug resistant gram-negative bacilli (MR
GNB) in hospitalized patients has received increasing atten-
tion. Methods: We evaluated the colonization by MR GNB
to determine the MR GNB antimicrobial susceptibility profile
and resistant genes in a paediatric population. A case-control
study was carried out, patients considered colonized by MR
GNB and patients non-colonized by MR GNB were evaluated.
The variables that were compared between the groups were
infection, central venous catheter, lung mechanical ventila-
tion, long-term urinary catheter, and outcome. The sensitivity
of the bacteria to the antimicrobial agents was analysed by
the disc-diffusion technique, and the genetic diversity of the
isolates was analysed by enterobacterial repetitive intergenic
consensus sequence-polymerase chain reaction (ERIC-PCR).
Results: Patients with infection had 4 times greater odds
of being colonized by MR GNB than non-infected patients.
Among children colonized by MR GNB, the presence of an
invasive procedure increased the odds of infection by 15 times.
In children who were not colonized by MR GNB, the presence
of an invasive procedure increased the odds of infection by
4 times. Among the 20 strains of MR GNB analysed, lower
resistance was found for carbapenem and amikacin. The most
common resistance mechanism was the production of CTXM1
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enzymes, followed by CTXM15 and SHV. Conclusions: Col-
onization by MR GNB was associated with infection in paedi-
atric patients; therefore, measures should be taken to prevent
colonization by MR GNB. Consequently, knowing the state of
bacterial colonization is still important in pediatric wards.

Keywords: Enterobacteriaceae; Drug resistance, microbi-
al; Cross infection; Infection Control.

RESUMO

Justificativa e Objetivo: A colonizagdo da pele e mucosa
por bacilos gran-negativos multirresistentes (MR BGN) em pa-
cientes hospitalizados tem recebido crescente aten¢do. Méto-
dos: Avaliamos a coloniza¢do por RM do BGN para determinar
o perfil de suscetibilidade antimicrobiana do MR e os genes
resistentes em uma populagio pediatrica. Foi realizado um
estudo caso-controle, foram avaliados pacientes considerados
colonizados por RM BGN e pacientes ndo colonizados por RM
BGN. As varidveis comparadas entre os grupos foram infecgio,
cateter venoso central, ventilagdo mecénica pulmonar, cateter
urinario a longo prazo e evolugdo. A sensibilidade da bactéria
aos agentes antimicrobianos foi analisada pela técnica de difu-
sao em disco e a diversidade genética dos isolados pela reagao
em cadeia da polimerase de sequéncia intergénica repetitiva




enterobacteriana (ERIC-PCR). Resultados: Os pacientes infec-
tados tiveram 4 vezes mais chances de serem colonizados pelo
BGN MR do que os pacientes ndo infectados. Entre as criangas
colonizadas pelo MR BGN, a presenga de um procedimento
invasivo aumentou em 15 vezes as chances de infecgdo. Em
criangas que ndo foram colonizadas pelo MR BGN, a presenga
de um procedimento invasivo aumentou em 4 vezes as chances
de infec¢do. Entre as 20 linhagens de BGN MR analisadas, foi
encontrada menor resisténcia ao carbapenem e amicacina.
O mecanismo de resisténcia mais comum foi a produgio de
enzimas CTXM1, seguidas por CTXM15 e SHV. Conclusdes:
a colonizag¢io pela RM do BGN esteve associada a infec¢do em
pacientes pediatricos; portanto, devem ser tomadas medidas
para evitar a colonizagdo por MR BGN. Portanto, conhecer o
status da colonizagdo bacteriana permanece importante nas
enfermarias pediatricas.

Palavras chave: Enterobacteriaceae; Resisténcia microbia-
na a medicamentos; Infeccdo Hospitalar; Controle de infecgao.

RESUMEN

Justificacion y Objetivo: La colonizacion de la piel y
la mucosa por bacilos gran-negativos resistentes a maltiples
farmacos (BGN MR) en pacientes hospitalizados ha recibido
una atencién creciente. Métodos: Evaluamos la colonizacién
por BGN MR para determinar el perfil de susceptibilidad
antimicrobiana BGN MR y los genes resistentes en una pobla-
cion pedidtrica. Se realiz6 un estudio de casos y controles, se
evaluaron pacientes considerados colonizados por BGN MR y
pacientes no colonizados por BGN MR. Las variables que se
compararon entre los grupos fueron infeccion, catéter venoso
central, ventilacién mecanica pulmonar, catéter urinario a lar-
go plazo y desenlace. La sensibilidad de la bacteria a los agentes
antimicrobianos se analizé mediante la técnica de difusion en
disco, y la diversidad genética de los aislamientos se analiz6
mediante la reaccién en cadena de secuencia polimerasa de
secuencia intergénica repetitiva enterobacteriana (ERIC-PCR).
Resultados: los pacientes con infeccién tenian 4 veces mds
probabilidades de ser colonizados por BGN MR que los pacien-
tes no infectados. Entre los nifios colonizados por BGN MR,
la presencia de un procedimiento invasivo aument6 las pro-
babilidades de infeccion en 15 veces. En nifios que no fueron
colonizados por BGN MR, la presencia de un procedimiento
invasivo aumento las probabilidades de infeccién en 4 veces.
Entre las 20 cepas de BGN MR analizadas, se encontré menor
resistencia para carbapenem y amikacina. El mecanismo de
resistencia mas comun fue la produccién de enzimas CTXM1,
seguido de CTXM15y SHV. Conclusiones: la colonizacién por
BGN MR se asoci6 con infeccion en pacientes pediatricos; por
lo tanto, se deben tomar medidas para prevenir la colonizaciéon
por BGN MR. Por consiguiente, conocer el estado de la coloniza-
cién bacteriana sigue siendo importante en las salas de pediatria.

Palabras clave: Enterobacteriaceae; Farmacorresistencia
Microbiana; Infeccion Hospitalaria; Control de Infecciones.

INTRODUCTION

Colonization may be the first step of health care-related
infection (HCRI), which is acquired soon after admission and
manifests during hospitalization or after discharge, when it
can be related to hospitalization or hospital procedures."?

Several factors contribute to the occurrence of HCRI,
including the use of invasive device, as central vascular cathe-
ters (CVCs) and consequently a greater potential for morbidity
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and mortality.’

The risk factors for gram-negative bacilli (GNB) infection
are as follows: use of antibiotics in the previous six months,
previous hospitalization (last three months), prior surgery (last
12 months), presence of chronic disease, presence of immu-
nosuppression, and invasive device use (invasive ventilation,
central catheters, and urinary catheter).*’

Childhood represents a particularly vulnerable stage of
life, with the highest susceptibility to infections, especially
in the age group below 2 years, since the immune system is
immature. In the hospital environment, the child is exposed to
a wide variety of microorganisms that can trigger colonization
and infection.*

In the United States, 1,003 hospitals reported 20,390
HCRISs with the presence of 22,323 microorganisms in paedia-
tric units between 2011 to 2014. Among all HCRISs, the follo-
wing pathogens were responsible for more than 60% of those
reported: Staphylococcus aureus (17%), coagulase-negative sta-
phylococci (17%), Escherichia coli (11%), Klebsiella pneumoniae
and/or K. oxytoca (9%), and Enterococcus faecalis (8%).°

Although the development of antimicrobial resistance is
a naturally occurring phenomenon, there is greater selective
pressure and dissemination of resistance due to the misuse
of antimicrobials and inadequate programmes for infection
prevention and control, which favour the transmission of
resistance among microorganisms.

Multidrug resistant GNB (MR GNB) are unanimously
recognized as one of the most troubling challenges in the field of
health care. Their clinical impact is even more worrying in neo-
natal and paediatric care, where treatment options are limited.”*

For the prevention and control of HCRI, it is necessary to
establish MR control policies in the institution and standardi-
zation of the implementation and maintenance of invasive de-
vices. The objective of this study was to analyse the association
between colonization and HCRI by MR GNB of hospitalized
children in the paediatric ward of a university hospital (UH)
in southern Brazil.

METHODS

Study population

This is a prospective cohort study of children during
hospitalization in a UH. A patient was considered to be colo-
nized by MR GNB when his or her first swab was negative and
he or she subsequently presented at least one swab or sterile
material that was positive for MR GNB during the same hos-
pital stay. Patients with two or more negative swabs and sterile
material without MR GNB isolation at the same hospital stay
were considered to be non-colonized by MR GNB.

After the definition of cases (patients colonized by MR
GNB) and controls (patients not colonized by MR GNB), a
case-control study was performed to analyse the variables:
infection, central venous catheter (CVC), lung mechanical ven-
tilation (MV), long-term urinary catheter (LTUC), and outcome.

The study was approved by the local board of ethics, n°
15415413.4.0000.5231 of April 22, 2016. All mothers of recrui-
ted patients who were hospitalized in the Paediatric Units of
the University Hospital of Londrina were asked to carefully
read and sign an informed consent and the present research
was performed in accordance with the ethical standards of the
1964 Declaration of Helsinki and its later amendments. All
samples were coded to protect patient anonymity.

Inclusion and exclusion criteria
Among 687 patients hospitalized from January to
December 2016 at the Paediatric Ward and Paediatric ICU




of the UH, all children between 0 and 12 years old who were
colonized by MR GNB were included in this study. No cultures
were collected for 432 children. Cultures were collected from 255
children, of whom 106 were characterized as the control group.
A total of 149 children had positive cultures, of whom 114 were
excluded because it was not possible to define the moment of
colonization and 35 children were characterized as the case group.

MR GNB included Acinetobacter baumannii, Klebsiella
pneumoniae, and Pseudomonas aeruginosa resistant to carba-
penem and Enterobacteria resistant to 3rd or 4th generation
cephalosporins or monobactams.’

The infection data were obtained from Hospital Infec-
tion records of the Hospital Infection Control Commission.

Microbiological procedures

Sample collection

Two swabs were collected using the aseptic technique
— one swab for nasal, oral, axillary and inguinal regions, and
another swab for inguinal and rectal regions. The swabs were
transported to the microbiology laboratory in Stuart medium,
within a maximum of 4 hours.

Phenotypic isolation and identification of bacteria

The biological samples contained in the swabs were
inoculated in selective media for each target bacterium of the
study. Concurrently, the species were identified using an auto-
mated method with the Vitek® platform (BioMérieux). Bacteria
were stored in an appropriate culture medium containing 20%
glycerol at -80°C.

Determination of the profile of sensitivity to antimicrobial agents

The sensitivity of the bacteria to the antimicrobial agents
was analysed using the disc-diffusion technique according to
the recommendations of the Clinical and Laboratory Standard
Institute’ using the recommended antimicrobial discs. The
following disks were used: ciprofloxacin (5 mcg), gentamicin
(10 mcg), amikacin (30 mcg), sulfamethoxazole + trimetho-
prim (25 mcg), cephalothin (30 mcg), amoxicillin (30 mcg),
piperacillin + tazobactam (110 mcg), cefoxitin (30 mcg), aztre-
onam (30 mcg), cefotaxime (30 mcg), ceftazidime (30 mcg),
cefepime (30 mcg), ertapenem (10 mcg), imipenem (10 mcg),
and meropenem (10 mcg).

ESBL detection

The presence of Extended Spectrum Beta-Lactamase
(ESBL) was confirmed by the double-disc approximation and
combined disc test using Oxoid® discs (Basingstoke, Hamp-
shire, England). Klebsiella pneumoniae ATCC 700603 and
Escherichia coli 25922 were used as positive and negative con-
trols, respectively, according to Clinical Laboratory Standards
Institute (CLSI).!

Molecular analysis

DNA extraction

The DNA was prepared for single polymerase chain re-
action (PCR) using the boiling method. Three to five bacterial
colonies isolated on tryptic soy broth (TSB) were suspended in
0.5 ml of ultra-pure water and boiled for 10 min, followed by
heat shock for 5 min. The suspension was centrifuged at 10,000
rpm for 10 min, and the supernatant was used.

Detection of p-lactamases

Samples that presented positive phenotypic test were
characterized genotypically by PCR. Multiplex PCR was con-
ducted using the TopTaq® Master Mix Kit (QTAGEN®) with the
following amplification conditions: initial 5-min denaturation
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at 94°C; 30 cycles of 25 sec at 94°C denaturation, 40 sec at
52°C for annealing, and 50 sec at 72°C extension; and a final
extension of 6 min at 72°C for the bla ., bla bla_ .\
bla_ ., »andbla_. .. genes. - PCR for the blamMSgene was per-
formed according to Leflon-guibout et al.'* The reaction was
subjected to 30 cycles of 94°C for 7 min, 94°C for 1 min, 50°C
for 1 min, and 72°C for 1 min and a final extension at 72°C
for 6 min. PCR for the bla,, . genewas performed according to
Bradford et al."* The reaction was subjected to 94°C for 5 min,
followed by 30 cycles at 94°C for 1 min, 58°C for 1 min, and
72°C for 1 min and a final extension at 72°C for 7 min. PCR for
the bla,,, and bla,,  genes was performed according to Arlet

and Philippon."

CTX-M2’

Agarose gel electrophoresis

The products of the single PCR were analysed on a 1.0%
agarose gel in 1x Tris/Borate/EDTA (TBE) solution. For the
agarose gel application, 4 pL of buffer sample was added, and
electrophoresis was performed at 80 volts for 40 min. The 100-
bp molecular weight marker (Invitrogen®) was applied to the
gel to determine the size of the obtained fragments. The gel was
then incubated with ethidium bromide solution (0.08 uL/100
mL) for 15 min and visualized under ultraviolet light.

Polymerase chain reaction based on intergenic repetitive
sequences in enterobacteria (ERIC -PCR)

The PCR was performed with primers ERICIR (3’CACT-
TAGGGGTCCTCGAATGTA-5") and ERIC2 (5-AAGTAAGT-
GACTGGGGTGAGCG-3’) at a concentration of 50 pmol, as
described by Versalovic et al.'* The amplification product was
subjected to 1.5% agarose gel electrophoresis with TBE buffer (tris
base, boric acid and EDTA). The device was set to 100 V and 400
mA. The analysis was performed by gel staining with ethidium
bromide (0.5 pg/mL) and visualization under a transilluminator
with ultraviolet light followed by imaging for documentation.

Statistical analysis

The data were entered into the Microsoft Office Excell
2007 database, and statistical analysis was performed using the
Statistical Package for Social Sciences (SPSS - IBM Corp., New
York, USA), version 20 for Windows. The means, medians and
standard deviations of continuous variables were calculated.
Categorical variables were analysed by the chi-square test or
Fisher's exact test where appropriate, and continuous variables
were analysed by the Mann-Whitney test. Values of p < 0.05
were considered statistically significant.

RESULTS

Among the 687 inpatients hospitalized from January to
December 2016 at the Paediatric Ward and Paediatric UTI of
the UH, all children aged between 0 and 12 years who were
colonized by MR GNB were included in this study. No cultures
were collected for 432 children. Cultures were collected from
255 children, of whom 106 were characterized as the control
group. A total of 149 children had positive cultures, of whom
114 were excluded because it was not possible to define the
moment of colonization and 35 were characterized as the case
group. In the 35 patients in the case group, 40 MR GNB were
isolated: 10 samples with Klebsiella sp (25%), 11 with Esche-
richia coli (27.5%), 5 with Enterobacter spp (12.5%), 4 with
Serratia spp (10.0%), 1 with Proteus spp (2.5%), and 1 with
Citrobacter spp (2.5%). In 8 of these patients, 3 Enterobacter
spp resistant to carbapenems (CR) (7.5%), 2 Acinetobacter spp
CR (5.0%), 2 Klebsiella spp CR (5.0%), and 1 Serratia spp CR
(2.5%) were isolated (Fig. 1).
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Table 1. Analysis of the association of colonization by multidrug resistant gram- negative bacilli (MR GNB) with clinical-demographic
variables, University Hospital of Londrina/PR- Brazil, January to December 2016.

Patients colonized Patients not colonized Odds Ratio p
by MR GNB (n=35) by MR GNB (n=106) (IC 95%)
Average age (months) 24.8 (0.2-82.6) 18.5 (1.4-63.6) - 0.916
Sex
Female 16 (45.7%) 42 (39.6%) 1.283 (0.594-2.773) 0.525
Male 19 (54.3%) 64 (60.4%)
Length of hospital stay (days) 17.0 (10.0-48.0) 13.5 (8.0-25.5) - 0.088
Presence of infection
Yes 14 (40.0%) 15 (14.2%) 4.044 (1.696-9.647) 0.001
No 21 (60.0%) 91 (85.8%)
Exposure to invasive procedure
Yes 7 (20.0%) 22 (20.8%) 0.955 (0.368-2.473) 0.924
No 28 (80.0%) 84 (79.2%)
Type of procedure
None 28 (80.0%) 84 (79.2%) - 0.954
MV 04 (11.4%) 12 (11.3%)
cve 0 (0.0%) 1(1.0%)
LTuC 03 (8.6%) 09 (8.5%)
Outcome
Discharge 35 (100.0%) 103 (97.2%) 1.029 (0.996-1.063) 0.574
Death 00 (0.0%) 3(2.8%)

Note. MV mechanical pulmonary ventilation, CVC central vascular catheter, LTUC long-term urinary catheter. The categorical data were evaluated by Chi-square or Fisher's Exact.

The demographic and clinical data for the patients who
were colonized and not colonized by MR GNB are presented
in table 1. The median age of the patients was 19.8 months (in-
terquartile range [IQR; 25 and 75] 1 - 66 months). The median
time of hospitalization was 15 days (IQR [25 and 75] 8 - 31
days). The time to the swab becoming positive was 3 to 51 days,
with a median of 9 days (IQR [25 and 75] 6 - 25 days).

Patients with infection were 4 times more likely to pre-
sent MR GNB colonization when compared to non-infected
patients (OR: 4.044; CI 1.696 - 9.647). No differences were found
between the groups that were colonized or not colonized by MR
GNB in relation to the presence of the procedure (p=0.924), type
of procedure (p=0.954), and outcome (p=0.574) (Table 1).

Demographic and clinical data for the patients colonized
by MR GNB according to the presence of infection are presen-

ted in table 2. Male subjects were 16% less likely than females
subjects to have infection (OR: 0.16, CI 0,36-0.72).

Patients who were colonized and who had undergone an
invasive procedure were 15 times more likely to have infection than
patients without an invasive procedure (OR: 15.0; CI 1.5-145.2).

Most patients without infection had no invasive procedure,
while 42.9% of the patients with infection used MV or LTUC.

All patients colonized by MR GNB were discharged
regardless of the presence or absence of infection.

Data from patients who were not colonized by MR GNB
according to the presence or absence of infection are presented
in table 3. Non-colonized patients who underwent some type
of procedure were 4 times more likely to present infection
than patients without any procedure. Regarding the type of
procedure, 46.7% of the non-colonized and infected patients

Table 2. Analysis of the association of infection with the demographic and clinical data of patients colonized by multiresistant
gram-negative bacilli, University Hospital of Londrina/PR- Brazil, January to December 2016.

Presence of infection Absence of infection Odds Ratio p
(n=14) (n=21) (IC 95%)
Sex 10 (71.4%) 06 (28.6%) 0.16 (0.360-0.715) ot
remale 04 (28.6%) 15 (71.4%)
Male
Exposure to invasive procedure 6 (42.9%) 1(4.8%) 15.0 (1.500-145.200) 0010
ves 8 (57.1%) 20 (95.2%)
No
Type of procedure 08 (57.1%) 20 (95.2%)
None 2 (143%) 1(4.8%) - ol
MV 0(0.0%) 0 (0.0%)
cve 4(28.6%) 0 (0.0%)
LTUC
Outcome 14 (100.0%) 21 (100.0%) - .
Discharge 0 (0.0%) 0 (0.0%)
Death

Note. MV mechanical pulmonary ventilation, CVC central vascular catheter, LTUC long-term urinary catheter. The categorical data were evaluated by Chi-square or Fisher's Exact

and presented.
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Table 3. Analysis of the association of infection with the demographic and clinical data of patients not colonized by multiresistant
gram-negative bacilli, University Hospital of Londrina/PR- Brazil, January to December 2016.

Presence of infection Absence of infection Odds Ratio p
(n=15) (n=91) (IC 95%)
Sex
Female 7 (46.7%) 35 (38.5%) 0.714 (0.238-2.140) 0.547
Male 8 (53.3%) 56 (61.5%)
Exposure to invasive procedure
Yes 7 (46.7%) 15 (16.5%) 443 (1.396-14.089) 0.008
No 8 (53.3%) 76 (83.5%)
Type of procedure
None 8 (53.3%) 76 (83.5%) - 0.012
MV 3(20.0%) 10 (11.0%)
cve 0 (0.0%) 1(1.1%)
LTuC 4(26.7%) 4 (4.4%)
Outcome
Discharge 14 (93.3%) 89 (97.8%) 0.32 (0.027-3.704) 0.370
Death 1(6.7%) 2(2.2%)

Note. MV mechanical pulmonary ventilation, CVC central vascular catheter, LTUC long-term urinary catheter. The categorical data were evaluated by Chi-square or Fisher's Exact.

underwent MV or LTUC, while 16.5% of the non-infected pa-
tients underwent MV, CVC, or LTUC. Only one patient coloni-
zed by Klebsiella spp had this microorganism isolated in urine,
and the patient was considered to have a urinary infection.

Of the 35 patients who were colonized with MR GNB, the
molecular study and sensitivity profile of ESBL-producing entero-
bacteria were performed in 20 representative samples. Among

27,5%

BCR OESBL

Figure 1. Presentation of multidrug resistant gram-negative
bacilli (n = 35), University Hospital of Londrina/PR- Brazil, January
to December 2016.
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these samples, 4 (20.0%) had E. cloacae, 6 (30.0%) K. pneumoniae,
9 (45.0%) E. coli, and 1 (5.0%) had Citrobacter spp (Fig. 1).

Among the strains analysed, we observed 65% resis-
tance to ciprofloxacin, 40% resistance to sulfamethoxazole
trimethoprim and piperacillin-tazobactam, 25% resistance to
amikacin, 15% to ertapenem, and 0% resistance to imipenem
and/or meropenem.

The genotypic analysis of MR GNB is presented in Figure 2.
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SHV
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Figure 2. Dendrogram, antimicrobial resistance profile and main resistance enzymes of multidrug resistant gram-negative bacilli
CIP: ciprofloxacin, CN: gentamicin, AK: amikacin, SXT: trimethoprim-sulfamethoxazole, KF: cephalotin, AMC: amoxicillin, PTZ:
piperacillin-tazobactam, FOX: cefoxitin, ATM: aztreonam, CTX: cefotaxime, CAZ: ceftazidime, FEP: cefepime, ETP: ertapenem, IPM:

imipenem, MEM: meropenem
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In 7 samples (35%), the microorganisms presented 3 different re-
sistance enzymes. The CTXM1 enzyme was present in 50% of the
samples. Among the 6 samples of Klebsiela spp, the SHV enzyme
was detected in 5 (83.3%) samples, CTXM1 in 3 (50%) samples,
and TEM in 1 (16.7%) sample. In four samples of Klebsiella spp, an
association of two or more enzymes was detected.

In two samples with ESBL E. cloacae isolate, it was not
possible to define the enzyme responsible for the combined
resistance.

DISCUSSION

In our study, we observed a high frequency of MR
GNB, and the patients presented a median age and frequency
of colonization that were higher than those described in the
literature. A survey performed with 111 African paediatric
patients with a median age of 8 months (IQR 25 and 75: 4 and
14 months) undergoing cardiac surgery identified colonization
by ESBL MR GNB in 17 (15%) patients, while 94 (85%) patients
were not colonized. However, as in our study, the isolated spe-
cies were K. pneumoniae in 9 (53%) patients, E. coli in 6 (35%)
patients, and E. cloacae in 2 (12%) patients.’® Lautenbach et al.
conducted a study in North American adults and found no
differences between the colonized and non-colonized groups
with respect to age and sex. They also showed that colonized
patients were more likely than non-colonized patients to have
infection, longer hospitalizations prior to infection, and a CVC
or urinary catheter.” As weaknesses of the present study, we
highlight the small number of patients with CVC.

Research on colonization by ESBL-producing microor-
ganisms in Polish children subjected to cardiac surgery showed
colonization in 16% of them."® French patients in an intensive care
unit (ICU) had 25% colonization by ESBL GNB, and hospitalized
Korean patients had 28.2% colonization by ESBL GNB.'**

In the present study, patients who were colonized by
MR GNB had higher odds of infection; similar results were
found by other researchers. Cheikh et al. showed that among
the patients who were colonized by ESBL, 4 (23.5%) developed
postoperative infection; however, only 1% of non-colonized
patients developed postoperative infection.’ The microorgan-
isms that were responsible for the infections in the colonized
patients were K. pneumoniae (2 patients; 50%) and E. coli (2
patients; 50%). The chance of developing infection in colonized

patients was 22 times higher than in non-colonized pa-
tients (CI 95% 8.37-58.5), and the only non-colonized patient who
developed infection demonstrated infection by ESBL E. cloacae.

Another study showed that patients colonized by E. coli
and K. pneumoniae were more likely than the controls to have
infection, longer hospitalizations prior to infection, and use of
a CVC or urinary catheter.”

Ben-Ami ef al. showed that colonized individuals had a
higher risk of bacteraemia than non-colonized individuals.*"
Cheikh et al. also showed an association between previous
colonization with ESBL and the occurrence of infection after
surgery in paediatric patients.' These results are in agreement
with those found in our study, in which patients colonized
with MR GNB were 4 times more likely than non-colonized
patients to have infection.

Bacterial resistance has been a challenge in clinical
practice. Among the treatment options for ESBL MR GNB
infections, piperacillin-tazobactam has often been associated
with therapeutic failure, necessitating a therapeutic change for
carbapenems. In turn, the indiscriminate use of carbapenems
has led to their resistance and the need to prescribe new drugs,
such as tigecycline, and older drugs, such as colistin.?>?

In the present study, the enzyme CTXM was detected
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in half of the samples with the GNB isolate. The presence of
CTXM E. coli clones has been associated with severe invasive
infections.? The most widely found extended spectrum beta-lac-
tamases are CTXM, SHV, and TEM, with increasing KPCs.?%°

According to Pereira et al., among 2563 cases of blood-
stream infections from June 2007 to March 2010, GNB was
isolated from 49% of the samples, and K. pneumoniae, A.
baumannii, and P. aeruginosa were the main isolated micro-
organisms.” The resistance of piperacillin-tazobactam ranged
from 25-55.6%, and resistance to carbapenems ranged from
2-23%; in our study, 20% of the total samples were resistant to
imipenem and/or meropenem (CR). They reported that among
theisolates of K. pneumoniae, the presence of CTXM, and SHV
and TEM was 63.6%, 45.4% and 28%, respectively, whereas in our
study, 6 samples of Klebsiella pneumoniae were isolated, and SHV
was detected in most of these samples, followed by CTXM1.

In conclusion, MR GNB colonization was associated
with infection in paediatric patients, and the presence of inva-
sive procedures (MV and LTUC) was a facilitator for infection
in children colonized by MR GNB. Therefore, measures should
be taken to prevent MR colonization in hospitalized children.
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BACKGROUND

Objectives: The aim of the current study is to analyse
which factors are associated to Central-Line associated
Bloodstream Infection in children during cancer treatment.
Methods: A prospective study was conducted with children
admitted to the university hospital of the Federal University
of Minas Gerais. All children and adolescents, up to 18 years
of age, with cancer and with a central venous catheter placed
were included and followed from March to December 2017. A
multivariate logistic regression was performed to check if sex,
age, neutrophils and platelet count, hemoglobin levels, type
of neoplasia (hematologic versus solid), local of care, recent
use of antibiotic and duration of catheter are predictors of
Central Line-Associated Bloodstream Infection, according to
Center for Disease Control and Prevention criteria. Results:
In the 100 eligible patients (36% girl; median age 8 years), the
incidence of infection was 6.01 cases in 1000 catheter-days.
The most common isolated microorganisms were Moraxella
catarrhalis (3 patients), E. coli (2 patients), S. epidermidis (2
patients). Univariate and multivariate analysis showed a posi-
tive association between catheter infections and colonization
by multidrug-resistant organisms (OR: 43, CI 95% 7.86-240.6,
p <0.001 and OR: 2.92, CI 95% 9.46-347.41, p = 0.001, respec-
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tively). Conclusions: The colonization by these microrganism
at the time of insertion of the central venous catheter might
be an important risk factor of catheter infections in children
undergoing cancer treatment.

RESUMO

Objetivos: O objetivo do presente estudo é analisar
quais fatores estdo associados a infecgdo da corrente sanguinea
associada a linha central em criangas durante o tratamento do
cancer. Métodos: Estudo prospectivo realizado com criangas
internadas em hospital universitdrio da Universidade Federal
de Minas Gerais. Todas as criancas e adolescentes, até 18 anos,
com cancer e com cateter venoso central colocado foram
incluidos e acompanhados de marco a dezembro de 2017. Foi
realizada regressao logistica multivariada para verificar se
sexo, idade, neutrdfilos e contagem de plaquetas, hemoglobina
niveis, tipo de neoplasia (hematoldgica versus solida), local de
atendimento, uso recente de antibidtico e duragdo do cateter
sdo preditores de infecgdo da corrente sanguinea associada ao
cateter, de acordo com os critérios do Center for Disease Con-
trol and Prevention. Resultados: Nos 100 pacientes elegiveis
(36% meninas; idade mediana de 8 anos), a incidéncia de infec-




¢do foi de 6,01 casos em 1000 cateter-dias. Os microrganismos
isolados mais comuns foram Moraxella catarrhalis (3 pacien-
tes), E. coli (2 pacientes), S. epidermidis (2 pacientes). A analise
univariada e multivariada mostrou uma associa¢do positiva
entre infec¢es de cateter e colonizagdo por organismos mul-
tirresistentes (OR: 43, IC 95% 7,86-240,6, p <0,001 e OR: 2,92,
IC 95% 9,46-347,41, p = 0,001, respectivamente) Conclusdes:
A colonizagdo por esses microrganismos no momento da in-
ser¢do do cateter venoso central pode ser um importante fator
de risco para infec¢des do cateter em criangas em tratamento
oncoldgico.

RESUMEN

Objetivos: El objetivo del presente estudio es analizar
qué factores estan asociados con la infeccidn del torrente san-
guineo asociada a la via central en nifos durante el tratamien-
to del cancer. Métodos: Se realiz6 un estudio prospectivo con
nifios ingresados en el hospital universitario de la Universidad
Federal de Minas Gerais. Todos los nifios y adolescentes, hasta
los 18 anos de edad, con cancer y con catéter venoso central
colocado fueron incluidos y seguidos de marzo a diciembre
de 2017. Se realizé una regresion logistica multivariante para
verificar si sexo, edad, recuento de neutréfilos y plaquetas,
hemoglobina Los niveles, el tipo de neoplasia (hematologica
versus sélida), el lugar de atencién, el uso reciente de antibi6-
ticos y la duracién del catéter son predictores de infeccion del
torrente sanguineo asociada a la via central, segtin los criterios
del Centro para el Control y la Prevencién de Enfermedades.
Resultados: En los 100 pacientes elegibles (36% nifias; mediana
de edad 8 anos), la incidencia de infeccién fue de 6,01 casos
en 1000 catéteres-dias. Los microorganismos aislados mas
comunes fueron Moraxella catarrhalis (3 pacientes), E. coli (2
pacientes), S. epidermidis (2 pacientes). El andlisis univariado
y multivariado mostré una asociacion positiva entre las infec-
ciones del catéter y la colonizacion por organismos resistentes
a multiples farmacos (OR: 43, IC 95% 7,86-240,6, p <0,001 y
OR: 2,92, IC 95% 9,46-347,41, p = 0,001, respectivamente ).
Conclusiones: La colonizacion por estos microorganismos en
el momento de la insercion del catéter venoso central podria
ser un factor de riesgo importante de infecciones del catéter en
ninos sometidos a tratamiento oncoldgico.

INTRODUCAO

Neutropenic children undergoing cancer treatment
often require central venous catheters (CVC) for the safe admi-
nistration of chemotherapy, blood components, antibiotics or
bone marrow transplant. They are also relevant in emergency
settings where larger intravenous (i.v) fluid volumes and vaso-
active drugs are required to be infused. An important clinical
consideration are Central Line-associated Bloodstream Infec-
tion (CLABSI) and Catheter-related Bloodstream Infection
(CRBSI), recognized as causes of high morbidity and mortality
in children."? These infections increase costs to the healthcare
system, length of hospital stay, delayed administration of chemo-
therapy and can reduce the chance of cure for affected children.**

About 14% to 51% of central venous catheters implanted
in children with cancer may complicate with bacteremia’
from August, 1988 to April, 1989, a total number of 4328
hospitalized pediatric patients at the Department of Child
Health, Padjadjaran University, Hasan Sadikin General Hos-
pital Bandung, were observed to identify skin and soft tissue
nosocomial infections (not included postoperative, mainly due
to agents present on the skin and mucous membranes, such
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as Staphylococcus aureus, coagulase-negative Staphylococcus,
Gram-negative Bacillus and Candida species, which may
vary according to social economical level and between health
facilities.® Less frequent etiological agents, such as A. defective,
have also been identified and can cause serious infections.’
Previous studies demonstrated a slightly predominance of
bloodstream infections in males (57.4%), with a median age of
56 months.*® Some risk factors for CLABSI alterady reported
were reported, such as prematurity and the presence of an
intra-adominal disease."

Epidemiological data on factors that predispose
catheter-related infections are scarce, mainly in developing
countries. In children, most studies investigate the efficacy
of strategies for prevention and treating infections related to
devices.>!"'? The aim of this study was to evaluate relevant
risk factors for central line-associated bloodstream infection
(CLABSI) in chidren with a device placed for cancer treatment.

METODOS

Design and loca

A prospective cohort study was conducted including all
children with cancer admitted to a brazilian tertiary university
hospital in Belo Horizonte, Brazil, from March to December 2017.

Patient selection
All children under 18 years of age with cancer diagnosis
who required a central venous catheter placement.

Exclusion criteria
Children with bone marrow aplasia or bone marrow
transplantation were excluded from this study.

Data collection

Demographic and relevant clinical data were collected
and registered in a record file during the follow up of each case.
Date and site of insertion condition, catheter type, neutrophils
at the time of insertion, the reason for removal, blood cultures
and complications were also obtained. All data were collected
by trained professionals of Hospital Infection Control Com-
mittee and medical students, supervised by a master’s student
and university professors. Blood tests results were interpreted
by pediatric and resident oncologists togheter in meetings at
the institution.

Definitions

The classification of bloodstream infection was based on
Infectious Disease Society of America (IDSA), Centers for Di-
sease Control and Prevention (CDC) and the National Health
care Safety Network (NHSN) criteria.'>!

A definitive diagnosis of catheter-related bloodstream
infection (CRBSI) requires that the same organism grows from
at least 1 percutaneous blood culture and from a culture of the
catheter tip or 2 blood samples be taken (one from a catheter
hub and the other from a peripheral vein). The cultured micro-
organism meets CRBSI criteria for quantitative blood cultures
or differential time to positivity (DTP).

Central line-associated BSI (CLABSI) defined by CDC
as a recovery in a single blood culture sample of a pathogen
rarely encountered on the skin or a recovery, in at least two
samples, of a microrganism which commonly is found on the
human skin. It is also required that the central line has been
placed for over 2 calendar days on the date of the infection. If
a central line was in place for over 2 calendar days and then
removed, the date of the event of the LCBI must be the day of
discontinuation or the next day to be a CLABSL."”®




In this study, the outcome considered was both CRBSI
and CLABSI. Multidrug-resistant organisms were considered
being bacteria resistant to one or more class of antimicrobials,
acording to the antimicrobial mechanism of action, as defined
by the CDC.16.17

Leukemia and lymphoma were considered as hemato-
logical, and the remaining diseases were considered as solid tu-
mors. Recent use of antibiotics was considered positive if the child
received the medication for less than 14 days. Type of CVC
were considered as Broviac, Porth-a-cath or short term CVC.

Statistical analysis

All analysis were performed using RStudio statistics
(V3. 1.1, Boston, MA). Basic descriptive statistics were used to
describe patients children demographics, including frequency
for categorical variables and mean and standard deviation
for quantitative variables. Comparative P-values were obtained
using Fisher exact test, with a a-level of 5%. Multivariate logistic
regression was used to test if sex, age (in years), neutrophils and
platelet count, hemoglobin levels, type of neoplasia (hematologic
and solid), local of care, recent use of antibiotic and duration of
catheter are predictors of any infection in patients with CVC.

Ethics consideration

This study was approved by Intitutional Review Bo-
ard of Ethics Committee (report number: CAAE number
52792715.5.0000). An informed consent was obtained from all
patients for being included in this study.

RESULTS

A total of 100 eligible patients who had a CVC placed we-
re enrolled. The patients whose CVC was a long-term catheter
were followed for 10 months after its placement. At the end of
follow-up, the overall incidence rate of infection was 6.01 cases
in 1000 days of catheter (catheter-days). Table 1 summarizes
the characteristics of the population studied. The most com-
mon isolated microorganisms were Moraxella catarrhalis (3
patients), E. coli (2 patients), S. epidermidis (2 patients).

The overall mean age of children at the catheter insertion
day was 7.6 years old. Most of the neoplasms were hematolo-
gical. In children with CDC’s criteria for CLABSI or CRBSI,
the median age was 4.6 years old, and eight of nine children
(88.9%) were admitted to the ward. Acute Lymphoblastic
Leukemia (ALL) was present in 56.0% of cases; only one child
was diagnosed with a Central Nervous System (CNS) tumor
(11.0%); lymphoma was diagnosed in two children (22.0%).
Finally, there was only one case of osteosarcoma.

The source of the infection could be detected only in
three children (33.33%). These individuals had typhlitis, muco-
sitis and pneumonia. The most common diagnosis in children
with CLABSI or CRBSI was ALL, present in five of nine chil-
dren (44.44%). Cefepime, a fourth-generation cephalosporin,
was the most frequent antimicrobial (five cases, 55.55%) as
first-choice. The child diagnosed with mucositis received
Polymyxin. Meropenem was used for the management of a
febrile neutropenia episode in a patient with osteosarcoma.
This scholar had a diagnosis of osteosarcoma and had blood
cultures positive for S. maltophilia. Figure 1 shows the distri-

Table 2. Distribution of most common isolated bacteria. E. coli was frequently found in blood, followed by S. maltophilia, H.
influenzae and K. pneumoniae. Gram — negative bacteria were more common than Gram — positive organisms in the sample children.

Infection p value OR (IC95%)
Yes No
Context
Elective 78 6 0.154 3.00 (0.67,13.51)
Urgency 13 3
Type of neoplasia
Hematologic 60 7 0714 175 (0.34, 8.94)
Solid tumor 31 2
Sex
Female 32 4 0.719 1.52 (0.38, 6.08)
Male 59
Age
Mean (SD) 74(520) 922 (415) 0312 0.93 (0.81,1.07)
Central venous catheter days
Mean (SD) 227 (4761) 4711 (39.42) 0.194 0.99 (0.98-1.00)
Absolute neutrophil count at insertion (/mm?)
Median 2320 2120 0907 1.00 (0.99,1.00)
Platelet count at insertion (/mm?)
Median 213000 258000 0612 1.00(0.9,1.1)
Multidrug Resistant Bacteria
No 87 3 <0.001* 43.0 (7.86 - 240.59)
Yes 4 6
Type of Catheter
Broviac 1 2 0.03*a 0.34
Short term 66 6
Port-a-Cath 24 1
Recent use of antibiotics (< 90 days)
Negative 51 4 0.728 2.94(0.25,34.57)
Positive 40 g

Initially, a binary logistic logistic regression was performed to identify possible editors (p value <0.2). OR: Odds ratio. Cl 95%: confidence interval at 95%. a: Likelihood-ratio test. * P < 0.05.
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Absolute number of microorganisms isolated in blood cultures
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Figure 1. Distribution of most common isolated bacteria. E.
coli was frequently found in blood, followed by S. maltophilia,
H. influenzae and K. pneumoniae. Gram — negative bacteria
were more common than Gram — positive organisms in the
sample children.

bution of bacteria isolated from blood of patients that meet
criteria for CLABSI or CRBSI.

There was one patient with a diagnosis of ALL and
CLABSI, initially admitted to the ward, who needed a closer
care in pediatric Intensive Care Unit (ICU). Of note, his blood
culture were positive for S. epidermidis, which was not a Mul-
tidrug-resistant bacteria. The other individuals with CLABSI
or CRBSI had a complete response do antimicrobial therapy.
A non-neutropenic male child, undergoing chemotherapy due
to ALL, died after pneumonia during the follow-up period.
He presented to the emergency department and was then ad-
mitted to ICU, where received prompt antimicrobial therapy.
Half of the patients had a positive history for antimicrobial use
within 90 days of device insertion.

Univariate analysis showed that the context of hospital-
ization (urgent versus elective), isolated from Multidrug-resis-
tant (MDR) bacteria, catheter type and recent use of antibiotics
could be predictors of infection. Neutrophil count was not as-
sociated with the infection outcome (Table 2). In multivariate
analysis (Table 3), however, only isolation of MDR bacteria was a
significant factor (odds ratio = 57.3, CI 95: 9.46 — 347.41; p < 0.001).

Table 3. Predictors of Central Line-Associated Blood Stream
Infection in children with oncological diseases in multivaria-
ted analysis.

Multivariate parameters B OR (CI195%) p value
Context -1.075 292 (0.65-13.17) 0.30
Multidrug Resistant Bacteria -3.754 5733946 -34741) < 0.001*
Central venous catheter days 0.005 0.99 (0.98 - 1.00) 0.50
Type of Catheter 3.427 0.28

Broviac 1

Short-term 2.12(0.24 - 18.58)

Port-a-cath 0.05 (0-0.59)

Multivariate analysis of risk factors for catheter related infections in neutropenic
children assisted in aa referral center, Minas Gerais, Brazil, March to December 2017.
OR: odds ratio. Cl 95%: confidence interval at 95%. B Standardized coefficients. OR
Odds ratio. * p < 0.05.

DISCUSSION

Identification of the risk factors for infection in chil-
dren with cancer is of great relevance. This study showed an
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incidence of 6.0 cases in 1000 days of catheter (catheter-days)
of infection among children hospitalized for chemotherapy.
We also demonstrate a relationship between colonization by
multi-resistant microorganisms and CLABSI. This result is
plausible since resistant organisms are isolated in patients with
cancer and CVC."® Colonization rates for MDR organisms in
patients with cancer reach up to 36% in some studies.”

One study conducted at Children’s Hospital at Monte-
fiore, New York, compared rates of outpatient and in-hospital
CLABSIs and found a result of 0.65 infections per 1000 central
catheter days in outpatient settings and 2.2 cases per 1000
central line days at the hospital level.*® Another cancer center
in Israel studied 419 children admitted with central venous ca-
theters. They found an incidence of 4.66 events per 1000 cathe-
ter days in those Hickman catheter patients and 1.45 infections
per 1000 catheter days in patients with long-term catheters.?!
The rate of infections in our institution was higher than those
found by these authors. Coagulase-negative Staphylococci,
S. epidermidis and S. aureus appear to be the most isolated
microorganisms and infection responds for the main reason of
catheter removal.?> Gram-positive infections make up 70% of
cases.” In our institution, gram-negative infections were more
common, in contrast to most studies. A multicentric study
showed that gram-negative microrganisms tended to be more
common in patients with a tunneled CVC with external lines
in comparison to children with non-tunneled (47% vs 20%, P =
0.06), although there was no statistical significance. A retros-
pective cohort study with 143 records had a higher frequency
of Gram-negative microbe isolated in blood cultures (52.1%) in
their institution.”* Hord et al*® found that Gram-negative or-
ganisms were the most common cause of CLABSI in children
with tunneled externalized catheter ocurring in ambulatory
setting, while Gram-positive infections were the main etiology
of these events in inpatient setting.

Although previous studies consider low neutrophil
count a risk factor for catheter-related bloodstream infections,
in the present report neutropenia was not associated with a
higher incidence of infections, regardless of its definition.?*?’
A recent retrospective study of 179 children affected by ALL
found no association between severe neutropenia at the time
of implantable catheter insertion and higher catheter infection
rates.”> Another work with 117 children tested whether CVC
implantation, since cancer diagnosis without considering neu-
trophil counts, affects the incidence of device removal within
30 days. The removal occurred in 12 children (10.2%) and has
not been influenced by neutropenia, but by age below 2 years.?
In our results, age was not a relevant factor for this outcome.

The first step in preventing multidrug-resistant organis-
ms is to identify risk factors such as prolonged hospitalization,
recent exposure to antimicrobials, lung disease, diabetes
mellitus, and patients with transplants.? * The next step com-
prises aseptic measures, using gloves and a mask to manipulate
children, controlling air quality, suppressing endogenous flora
through antibiotic therapy.*

Central venous catheter bundles include a series of ac-
tions that prevent CLABSI when adopted by the health team.*
A study conducted at the Johns Hopkins School of Medicine
showed a decrease from 2.25 CLABSIs per 1000 central line
days to 1.79 infections per 1000 central line days using a
standardized central line maintenance care bundle.”® In an
outpatient setting, this strategy still proved useful in reducing
CLABSIs over a l-year interval.** As far as the authors know,
this study was the first to prospectively investigate the asso-
ciation between neutrophil count in the moment of catheter
placement and infectious outcomes. A cross-sectional study
at Jai Prakash Narain Apex Trauma Centre investigated 530
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patients admitted to the intensive care unit after trauma and
showed a high prevalence of resistance among device-isolated
microorganisms in patients with CLASBIs.*

Data on catheter-related infection are best established
in adults. In the pediatric cancer population, knowledge of
risk factors for catheter infections is even rarer. In addition to
the lack of evidence in this field, there are doubts about the
need for catheter removal, optimal coverage of antibiotics for
treatment, duration of treatment, and about the use of catheter
lock. Our study attempted to demonstrate possible risk factors
in the pediatric population to address this deficiency.” This
work has some limitations. One of them is the limited sample
size, which can hinder the statistical analysis and the distri-
bution of the considered groups. The university hospital of the
Federal University of Minas Gerais is a reference center for
cancer treatment and for complex cases of the state, which may
influence the incidence of the outcome. The effect size is inac-
curate because of the relatively small sample size. However,
this result reinforces the current concern about the incidence
of MDR organisms in the pediatric population.*
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ABSTRACT

Background: Special precautions are intended to pre-
vent pathogen transmission within the healthcare settings and
may require patient isolation. Inpatients in such situation are
under risk of isolation-related adverse events. Previously, we
developed a guideline to support patient engagement aiming
at to minimize their vulnerability to these events. We seek
to understand the context in the pre-implementation phase.
Objective: to identify barriers and enablers to implement
a guidance for effective communication among healthcare
workers and inpatients under special precautions. Methods:
qualitative study using non-participant observation on two
wards of a university hospital. We performed twenty hours of
observation, focusing on interactions of healthcare workers,
visitors and patients. The Consolidated Framework for Im-
plementation Research (CFIR) was used for data analysis.
Results: Inner-setting: The environment showed proper phy-
sical structure for infection prevention, including infection
prevention protocols. The organizational culture was favorable
to the acceptance of innovative approaches. We found several
spaces for interaction among healthcare workers, patients, and
visitors. However, effective communication occurred poorly
between individuals. There was no standard operational pro-
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cedures for patient education; therefore, this process leaned on
individual initiatives. Individuals: there were several players
in the context: doctors, nurses, technicians, physiotherapists,
students, teachers, researchers, caregivers, visitors, and police
officers. Healthcare workers showed partial adherence to in-
fection prevention measures. Discussion: context assessment
identified relevant enablers such as proper physical structure
and institutional culture. As the main barriers, we identified
a lack of systematic planning for patient education and gaps
in infection prevention measures, which can undermine the
patients’ confidence in the healthcare personnel.

Keywords: universal precautions, health education, nurs-
ing, patient participation, communication.

RESUMO

Introdugao: Precaugdes especiais destinam-se a prevenir
a transmissdo de patégenos nos ambientes de saude e podem
exigir o isolamento do paciente. Pacientes internados em tal
situacdo estdo sob risco de eventos adversos relacionados ao
isolamento. Anteriormente, desenvolvemos um protocolo para
apoiar o engajamento do paciente com o objetivo de minimizar
sua vulnerabilidade a esses eventos. Procuramos compreender




o contexto na fase de pré-implementagdo. Objetivos: identi-
ficar barreiras e facilitadores para a implementagdo de orien-
tagdes para comunicacio efetiva entre profissionais de saude
e pacientes internados em precau¢des especificas. Métodos:
estudo qualitativo com observag¢do ndo participante em duas
enfermarias de um hospital universitario. Realizou vinte horas
de observa¢ao, focadas nas interagdes entre profissionais de
saude, visitantes e pacientes. O Consolidado para pesquisas
de implementagdo (CFIR) foi usado para a analise de dados.
Resultados: Ambiente interno: o ambiente apresentou estru-
tura fisica adequada para prevenc¢do de infec¢do, incluindo
protocolos de prevengio de infec¢do. A cultura organizacional
foi favoravel a aceitagdo de abordagens inovadoras. Encontra-
mos varios espacos de interagdo entre profissionais de satde,
pacientes e visitantes. No entanto, a comunicagdo eficaz
ocorreu mal entre os individuos. Ndo havia procedimentos
operacionais padrdo para a educagdo do paciente; portanto,
esse processo apoiou-se em iniciativas individuais. Individuos:
foram diversos os atores no contexto: médicos, enfermeiros,
técnicos, fisioterapeutas, alunos, professores, pesquisadores,
cuidadores, visitantes e policiais. Os profissionais de satde
apresentaram adesdo parcial as medidas de prevengdo de
infecgdes. Discussdo: a avaliagdo do contexto identificou facil-
itadores relevantes, como estrutura fisica adequada e cultura
institucional. Como principais barreiras, identificamos a falta
de planejamento sistematico para a educagdo do paciente e la-
cunas nas medidas de prevencdo de infec¢do, o que pode minar
a confian¢a dos pacientes no pessoal de saude.
Palavras-chave: precaugbes universais, educagdo em
satide, enfermagem, participagdo do paciente, comunicagio.

RESUMEN

Introduccidon: Las precauciones especiales estan des-
tinadas a prevenir la transmisién de patégenos en entornos
sanitarios y pueden requerir el aislamiento del paciente. Los
pacientes hospitalizados en tal situaciéon corren el riesgo
de sufrir eventos adversos relacionados con el aislamiento.
Anteriormente, desarrollamos un protocolo para apoyar la
participacion del paciente con el fin de minimizar su vulnera-
bilidad a estos eventos. Buscamos comprender el contexto en la
fase de pre-implementacién. Objetivos: identificar barreras y
facilitadores para la implementacién de guias de comunicacién
efectiva entre profesionales de la salud y pacientes hospitaliza-
dos en precauciones especificas. Métodos: estudio cualitativo
con observacion no participante en dos salas de un hospital
universitario. Realizé veinte horas de observacion, centradas
en las interacciones entre profesionales de la salud, visitantes
y pacientes. Se utilizd la investigacién consolidada para la
implementacién (CFIR) para el andlisis de datos. Resultados:
Ambiente interno: el ambiente presentd una estructura fisica
adecuada para la prevencion de infecciones, incluyendo proto-
colos de prevencion de infecciones. La cultura organizacional
fue favorable a la aceptacion de enfoques innovadores. Encon-
tramos varios espacios de interaccién entre profesionales de
la salud, pacientes y visitantes. Sin embargo, la comunicacién
efectiva ha fallado entre las personas. No hubo procedimientos
operativos estaindar parala educacion del paciente; por lo tanto,
este proceso fue apoyado por iniciativas individuales. Individ-
uos: hubo varios actores en el contexto: médicos, enfermeras,
técnicos, fisioterapeutas, estudiantes, docentes, investigadores,
cuidadores, visitantes y policias. Los profesionales de la salud
mostraron una adherencia parcial a las medidas de prevencién
de infecciones. Discusion: la evaluacion del contexto identifico
facilitadores relevantes, como la estructura fisica adecuada y
la cultura institucional. Como barreras principales, identifi-
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camos la falta de planificacion sistematica para la educacion
del paciente y las lagunas en las medidas de prevencién de
infecciones, que pueden socavar la confianza de los pacientes
en el personal de salud.

Palabras clave: precauciones universales, educacién en
salud, enfermeria, participacién del paciente, comunicacion.

BACKGROUND

Healthcare-associated infections (HAIs) are a public he-
alth problem, mainly when it comes associated with the emer-
gence of antimicrobial resistant bacteria. HAIs acquisition and
spread can be avoided by adopting a set of measures, including
standard precautions and special precautions (contact precau-
tions, droplet precautions, and airborne precautions).!

There are two relevant issues affecting the use of special
precautions: the first regards to the adherence of healthcare
workers and visitors, and the second is concerned with the
associated adverse events, which may be directly related or
aggravated by the isolation and other measures required by
special precautions. The most frequently reported adverse
events related to the special precautions in the literature were
those related to psychological harm, such as increased depres-
sion and anxiety in patients. Other adverse events such as falls,
may have higher rates in patients in special precaution.**

Two studies verified the satisfaction of patients about
their care and found that inpatients out of special precautions
were more satisfied than those under special precautions. This
was mainly due to the time that healthcare workers spent to
provide care and the relationship of these patients and health-
care workers.**

Engaging patients as partners in their own healthcare
has the potential to provide a safer environment.>**

But involving patients in institutional policies for in-
fection prevention can be challenging; besides this, studies
demonstrated low adherence to special precautions measures
by the healthcare workers, which misinform and undermine
patients’ confidence in the healthcare team.

In a previous study, aiming to minimize the occurrence
of adverse events related to special precautions, we developed
a guidance to support healthcare workers to deal with patient
engagement. This guidance, named as Com-Efe, is intended
to maximize the effective communication among healthcare
workers and patients.”

The Com-Efe was built upon the conceptual framework
of vulnerability, which is considered as great potential in the
patient engagement process. Vulnerability is defined as “the
likelihood of individuals to acquire a disease due to several
aspects that even when directly related to the individual, are
also related to the context in which this individual is imbe-
dded”. Deeply based on the human rights, this framework
enables identification of weaknesses and strengths to increase
the likelihood to defeat transmissible diseases, recognizing the
patient’s autonomy.” "

The Com-Efe guideline does not only address to increase
the health literacy of the patients, but rather to engage them in
their care. Yet, this guidance was not implemented and there is
still a gap for what would be the best implementation approach
for this guideline at a large scale. The implementation science can
provide insights to better understand the context by identifying
barriers and enablers to translate theory into practice."'?

Several models and theories are available about the
implementation and research in this field. Among them, the
Consolidated Framework for Implementation Research (CFIR)
emerged from a systematic review carried out in 2009 with the
objective of integrating existing theories and creating a fra-




mework to support implementation studies. Comprising five
domains and their constructs, the CFIR has the potential to
address complex contexts, such as those of health services.!"'?

The context where the intervention occurs is a determi-
nant factor for the implementation process. A prior context
assessment can minimize the flaws along the implementation
process by the identification of barriers and enablers related
with the environment and individuals, and may strengthen the
success of the interventions.

Our study aimed a context assessment to identify
barriers and enablers for the implementation of an effective
communication guideline (Com-Efe).

METHODS

Study design

We performed a qualitative non-participant observation
to provide the researchers with an understanding of the context
before the implementation intervention. This was particularly
important for this study as the researchers are not part of the
original clinical team. In order to maximize the effectiveness
of the implementation process we aimed to capture potential
barriers and enablers. In this modality of observation, the
researcher does not get involved with the context, remaining
only as a spectator. The individuals in the context did not know
exactly what the researcher was observing, being possible to
apprehend the situation as it actually occurring.”?

Setting

The study was conducted in an university hospital in Sdo
Paulo, Brazil. This is a 200-bed secondary level hospital and
aims to serve as a field of study and practice for students of
healthcare disciplines at undergraduate and graduate courses.
The hospital has policies for the prevention of infection develo-
ped by infection control team, and detailed standard operating
procedures for these measures. The infection control team is
composed of a nurse, a medical doctor and an administrative
technician. The two wards under observation have a total of 65
beds for medical and surgical patients.

Data collection
A researcher with nursing background and training
in implementation science (L.F.J) conducted data collection.

When performing the data collection, the researcher intro-
duced herself to the ward nurses, informing she was there
to perform some observation purposively for a research, but
without detailing the aim of the observation.The researcher
was previously unknown by healthcare workers.

Twenty hours of observation, split into ten periods of two
hours, was conducted between April and May 2018, and in-
cluded observations on morning, afternoon, evening and night
shifts. The researcher was positioned in various strategic places
within the wards such as the prescription area, medication
room, procedure room, corridors, inpatient room, TV room,
office, and workers’ coffee room (Figure 1).The focus of the
non-participant observation was to document the interaction
between patients, visitors and healthcare workers regarding to
infection prevention and control, and the communication with
patients. This included notes on the environment, verbal com-
munication, non-verbal communication and purpose of the
interaction. Observations were documented in a field diary;
the researcher wrote notes at the exact moment of observation
or soon after; by the end of the day, they were reviewed and
organized according to preliminary categories (infection pre-
vention and communication with patients).

Data analysis

Half way through the observation period, the research
team discussed the preliminary impressions of the data accor-
ding the objectives of the study. This step was aimed to ensure
the appropriate information was being obtained and if it was
necessary to make any changes to the data collection process.
At the end, field notes were transcribed in details and all of
the raw data from the observations was shared and discussed
among the research team. The relevant aspects representative
of relationships and interaction among healthcare workers and
other individuals in the context were identified and organized
according potential enablers or barriers.

As the final framework of analysis, we used the CFIR.
The choice for this model (CFIR) was due its rational and
detailed description of constructs and domains, with greater
potential to identify barriers and facilitators in the implemen-
tation process. The barriers and enablers that emerged from the
field notes were further matched to respective constructs, with
a focus on the “individuals” and “inner setting” domains.''?

The other domains of CFIR (Intervention characteristics,
outer setting and process) were excluded in our study because
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Figure 1. Schematic representation of the moments and places of non-participant observation performed by the

researcher. Brazil, 2018.
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they were not applicable. The “inner setting” is composed of
characteristics of the physical environment, structure and size
of the organization, network and communication between in-
dividuals, and nature and quality of this formal and informal
communication. The "individuals" domain refers to the belief

about the change of the individuals involved, how these indi-
viduals are capable of change, relationship with the institution,
and other personal factors such as tolerance, intellectual abili-
ties, motivation, and values.'>'?

Ethical issues

Before starting the data collection, we obtained ap-
proval from the hospital ethics committee (protocol number
80384517.5.3001.0076) and written permission from the infec-
tion control team and the ward managers to conduct the study.

RESULTS

Barriers and enablers were identified within the cons-
tructs in the inner setting domain: structural characteristics,
network/communication, culture, organizational incentives
and tension for change and in the individual characteristics
domain: knowledge & beliefs about the Intervention.

The barriers and enablers detailing the context according
to the CFIR domains are presented in table 1.

Inner-setting
The physical environment showed to provide a good
structure to support prevention measures, such as the availabi-

lity of personal protective equipment (PPE), proper hand hygienic
resources, including alcoholic product available at the point of
care and sufficient sinks. There were several spaces for healthcare
workers’ interactions, and for patients and visitors (Figure 1). For
these last, living rooms equipped with armchairs and space for
reading were located at the end side of each ward.

There were guidelines in place addressed to prevention
measures. Alert reminders at the patients’ room about SP me-
asures were noticed. Healthcare workers showed to be familiar
with frequent contact with researchers and students, and to
participate in pilot innovations in this setting. The institu-
tional culture was likely to favor the acceptance of innovative
approaches, due to its characteristic of a teaching hospital.

We observed a lack of a standardized approach for pa-
tient education. An example of this occurred in an interaction
nurse-patient before a discharge:

“An inpatient under special precaution receivedinfor-
mation from a nurse about theirrequiredcare following
discharge from the ward.Thisincluded information about
special precaution that the home care workers should
provide to him. However, they did this using their own
knowledge in their own individual manner. There were
no standards for discharge orientation regarding special
precautions”

Since there were no standard operational procedures for
this interaction, the current process leans on individual initiatives,
disfavoring the effective communication in several situations.

Table 1. Summary of context assessment in a hospital environment according to domains of “inner setting” and “individuals”
of Consolidated Framework for Implementation Research (CFIR) . Brazil, 2018.

Multivariate parameters

Domains / Constructs of CFIR

Findings: potential enablers and barriers

L. INNER SETTING

Structural characteristics

Enabler: The environment is calm, with no excess of people and only few situations of clinical emergency.

Enabler: The available physical environment in the wards is favorable to the adherence to infection prevention and control measures.
Barrier: Often there are rooms designated for patient care that require special precautions, mostly due to colonization or
infection by multi-resistant microorganisms, but also tuberculosis and other communicable diseases.

Networks & Communication

Enabler: The environment has spaces for collective multi-professional interaction, both among professionals (nursing

station, medication room, etc.) and among patients, police officers, and visitors (TV/reading room).

Enabler: Personal interaction among team members seems to be pleasant, not conflicting.

Barrier: The work processes do not ensure effective communication between healthcare workersand patients. Common
tasks such as patient transport, care and education have a strong technical focus, but the effective communication relies

on individuals’ initiatives rather than on standard operation procedures.

Barrier: Effective communication occurs poorly, suggesting that individuals take for granted that everyone knows what
should be done. Specifically, how to proceed to engage patients and their families does not seem to be systematized,
planned or even discussed among the healthcare team.

Culture

Enabler: There are established processes that favor the adherence to prevention measures.There are frequent in-service

trainings and continuous presence of students and researchers, which may be a favorable element for the readiness of

professionals for innovations in care practices.

Organizacional Incentives
& Rewards

Barrier: Work processes are possibly influenced by excessive workload due to understaffing.

Tension for change

Enabler: It can be observed that identified stakeholders (patients and nurses) have a high impact and influence in the

context, and the intervention has great representation in their routine/health.
Enabler: Nurses, nursing supervisors, and the hospital infection control personnel were identified as promoters or potential

(latent) promoters of the intervention.

II. CHARACTERISTICS OF INDIVIDUALS

Knowledge & Beliefs
about the Intervention

Enabler: Prevention measures exist and are adopted by many.
Enabler: The individuals composing this inner setting are diverse. In addition to the expected doctors, nurses, auxiliaries,

technicians, physiotherapists, there are also students, teachers, researchers, caregivers, visitors, and police officers.
Enabler: Other actors such as infection control team and continuing education personnel were not seen during the period

of observation. However, their interaction with wards’ team could be assumed, because ongoing activities related to these

services were observed.

Barrier: There were still failures in full adherence to precautions, especially regarding hand hygiene and adequate use of

PPE, which can affect the way the patient is treated and perceives the special precautions.
Barrier: There is no behavior of alert to correcting failures in prevention measures the moment they occur.

ICFIR, Consolidated Framework for Implementation Research. Available at: http.//cfirguide.org (accessed 29 November 2018).
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Individuals

We observed several players interacting in the en-
vironment including nurses, physicians, physiotherapists,
pharmacist, auxiliary nurses, patients, visitors, police officers,
housekeeping, infection control, and training personnel.

Most of the individuals showed only partial adoption
of measures of special precautions. We observed some im-
pairment in the effective communication among individuals,
either healthcare workers, patients, or visitors. There was no
observed behavior of alerts among healthcare workers in cases
of disruption of preventive measures. Below is an example of
one of the situations related to this behavior:

“Two physiotherapist’s researchers come to the ward and
checked the medical records of one patient. They informed
the lead nurse that they would transfer the patient provi-
sionally to another room to perform physiotherapy proce-
dures. The nurse agreed, but without mentioning any alert
on the case, i.e., the patient was under special precaution
due to multidrug resistant colonization. At patient’s room
door, there was a written reminder about required measu-
res for that precaution. However, physiotherapists did not
use the correct PPE and did not perform hand hygiene. No
other healthcare worker made them aware of the correct
procedures when dealing with that patient.”

DISCUSSION

The purpose of this study was to perform a context asses-
sment to identify potential barriers and enablers for minimize
flaws when designing an implementation process of a guideline
for effective communication (Com-Efe).

Patient engagement increases healthcare workers’ adhe-
rence to infection prevention measures.'*'¢

Thus potentially reducing the vulnerability of patients to
adverse events related to special precautions. In order to achie-
ve such engagement, it is necessary to improve communication
among the healthcare workers and patients. A study demonstrated
that the extent of patients’ knowledge interferes with their level of
adherence to overall infection prevention measures."”

Knowledge is recognized as one of the basic steps to
promote engagement but does not mean simply delivering
information: there must be an effective communication betwe-
en individuals. Effective communication between healthcare
workers and patients, guided by the Com-Efe, presumes the
dialogue as a priority, in which healthcare workers listening
ability becomes crucial. Therefore, the careful context assessment
was sought an essential step to foster the implementation of the
Com-Efe, aiming to avoid a defective implementation process.

Our study found potential ten enablers and six barriers
that should be considered when developing the implementa-
tion strategy. The observed environment had adequate struc-
ture and process that enable the adherence to the measures
of infection prevention, mainly related to special precautions.
Nevertheless, we identified gaps in this adherence at several mo-
ments, calling attention to other factors that might be playing as
barriers such as institutional climate and individual beliefs.”

The observation of the context pointed other spaces of
coexistence of individuals such as patients, visitors, healthcare
workers, and others. However, these spaces have not been
explored by the healthcare workers to stimulate interaction
between individuals, seeking to improve effective communica-
tion. The various spaces and variety of actors implicated in the
context at the wards should be addressed when designing the
implementation process. For example, the use of spaces such as
the living room to engage families and visitors can be further
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explored, as well the role of students and professors.

In our previous study performed in the same hospital,
we identified that many patients had the perception of being
better protected because they were in special precautions. Even
though, patients reported feeling unable to question professio-
nals non-adherent to the infection prevention measures.”

This could be due to ineffective communication between
professionals and patients since there is no standard opera-
tional procedures regarding the patient education related to
special precautions.

Most healthcare workers still view the patients as passive
agents in the care process and perhaps undervalue the commu-
nication process. However, a core principle underlying patient
safety is the patient engagement, encouraging them to be more
active in their care.*"""

Actually, in good methods of communication and health
education, emphasis is given in the form of communication,
focusing on empowering individuals.?

Healthcare workers should mind many aspects of the
human relationship to plan patient care, such as: knowing how
to listen, sharing ideas, and talking, among others. Commu-
nication and health education are currently considered soft
technologies related to the process of caring. Most of the ins-
titutions are still unaware of how to develop guidance to deal
with them, hence, the decision on how to use them becomes
individual and not institutional.?"*

Of note, on this study we identified through a context
analysis a type of culture and processes that is potentially favo-
rable to establish a standardized use of soft technologies, such as
the Com-Efe, to improve communication and health education.

The nursing team and the infection prevention service
team were detected as potential promoters of the implementa-
tion of Com-Efe due to their role and position in the organiza-
tion. Despite having the power to intervene, they may or may
not prioritize the activities to engage patients due to several
reasons. Involving these professionals in the early process of
implementation has foremost importance. Therefore, the next
step will include a specific approach to capture their perception
about the intervention to be implemented, including whether
the understaffing may be a true barrier or not.

STRENGTHS AND LIMITATIONS

Strengths of the study include, to our knowledge, that
a very few studies have devoted to a prior context analysis for
implementation process. This study has potential to inspire
others to use this strategy to raise the likelihood of the imple-
mentation process of soft technologies for infection prevention,
which are highly context-dependent.?**

The limitation of the study is that the non-participant
observation could not capture all the domains of CFIR that might
affect the implementation process, mainly the outer setting.

CONCLUSION

This study has advanced our knowledge in identify some
enablers and barrier in this complex context through a prior
context assessment that will support the subsequent process of
design the implementation. Relevant enablers such as proper
physical structure, institutional culture and overall process.
Among the main barriers, we identified a lack of systematic
planning for patient education and gaps in infection prevention
measures regarding special precautions, which can undermine
the patients’ confidence in the healthcare team.




PATIENT EDUCATION ON TRANSMISSION BASED PRECAUTIONS: A CONTEXT ASSESSMENT IN A UNIVERSITY HOSPITAL

Luize Fabrega Juskevicius, Maria Clara Padoveze, Stephen Timmons.

REFERENCES

1.

10.

11.

12.

Siegel JD, et al. Guideline for isolation precautions:
preventing transmission of infectious agent in healthcare
settings. American Journal of Infection Control. [Inter-
net]. 2007[cited 2019 jan 20];35:565-164. Avaiable at:
https://www.cdc.gov/niosh/docket/archive/pdfs/NIOSH
-219/0219-010107-siegel. pdf.

Abdad C, Fearday A, Safdar N. Adverse effects of isola-
tion in hospitalized patients: a systematic review. Journal
of Hospital Infection. [Internet]. 2010 [cited 2019 jan
20];76(2):97-102. doi: 10.1016/].jhin.2010.04.027

Day HR, et al. Do contact precautions cause depression? A
two-year study at a tertiary care medical centre. Journal
of Hospital Infection. [Internet]. 2011 [cited 2019 jan
20];79(2):103-107. doi: 10.1016/j.jhin.2011.03.026
Guilley-Lerondeau B, et al. Adverse effects of isolation:
a prospective matched cohort study including 90 direct
interviews of hospitalized patients in a French University
Hospital. European Journal of Clinical Microbiology &
Infectious Diseases. 2017:36:75-80. doi: 10.1007/s10096-016-
2772-z. Epub . [Internet]. 2016 Sep 9|cited 2019 jan 26].
Tram K, et al. The effect of Hospital Isolation Precautions
on Patient outcomes and cost of care: A multi-site, retros-
pective, propensity score-matched cohort study. Journal of
General Internal Medicine. . [Internet]. 2017[cited 2019
jan 26];32(3):262-8. doi: 10.1007/s11606-016-3862-4
Butenko S, Lockwood CS, McArthur A. Patient experien-
ces of partnering with healthcare professionals for hand
hygiene compliance: a systematic review. JBI Database
of Systematic Reviews and Implementation Reports. .
[Internet]. 2017[cited 2019 feb 14];15(6):1645-1670. doi:
10.11124/JBISRIR-2016-003001

aJuskevicius LF, Padoveze MC. Specific Precautions for
avoding microorganism transmission: development and
validation of an educational guide. Cogitare Enferma-
gem. . [Internet]. 2016 [cited 2018 abr 28];21(4):01-10. doi:
HTTP://dx.doi.org/10.538

Bertolozzi MR, et al. The vulnerability and the complian-
ce in collective health. Revista Escola de Enfermagem da
USP. . [Internet]. 2009 [cited 2018 abr 28];43(2):1326-30.
doi: 10.1590/S0080-62342009000600031

Nichiata LY, et al. The potential of the concept of vulne-
rability in understanding transmissible diseases. Revista
Escola de Enfermagem da USP. . [Internet]. 2011 [cited
2018 abr 28[45(Esp. 2):1769-73. doi: 10.1590/s0080-
62342011000800023

Padoveze MC, et al. The concept of vulnerability applied
to Healthcare-associated Infections. Revista Brasileira
de Enfermagem. . [Internet]. 2019 [cited 2020 mar
12];72(1):299-303. doi: 10.1590/0034-7167-2017-0584
Breimaier HE, et al. The Consolidated Framework for
Implementation Research (CFIR): a useful theoretical
framework for guiding and evaluating a guideline imple-
mentation process in a hospital-based nursing practice.
BMC Nursing. . [Internet]. 2015 [cited 2018 abr 28];14:43.
doi: 10.1186/s12912-015-0088-4

Damschroder L], et al. Fostering implementation of heal-
th services research findings into practice: a consolidated

13.

14.

15.

16.

17.

18.

19.

20.

21

22.

23.

24.

framework for advancing implementation science. Im-
plementation Science. . [Internet]. 2009 [cited 2018 abr
28];4:50. doi: 10.1186/1748-5908-4-50

Moreira DA. Research in administration: origins, uses
and variables of the phenomenological method. 2004
[cited 2018 jun 30[;1:(1).

Sharp D, Palmore T, Grady C. The Ethics of Empowering
Patients as Partners in Healthcare Associated Infection
Prevention. Infection Control & Hospital Epidemiology.
[Internet]. 2014 [cited 2018 abr 28];35(3):307-309. doi:
10.1086/675288

bJuskevicius LF, Padoveze MC. Vulnerability of patients
as specific precautions for infectious diseases. Revista En-
fermagem UFPE online. [Internet]. 2016 [cited 2018 abr
28] ;10(4): 3688-93. doi: 10.5205/reuol.9681-89824-1-ED.
1004sup201622

Castro-Sanchez E, et al. Health literacy and infectious
diseases: Why does it matter? International Journal of
Infectious Diseases. [Internet]. 2016 [cited 2018 may
12];43:103-110. doi: 10.1016/].1jid.2015.12.019

Owens K, et al. The imperative of culture: a quantitative
analysis of the impact of culture on workforce engagement,
patient experience, physician engagement, value-based
purchasing and turnover. Journal of healthcare leader-
ship. [Internet]. 2017 [cited 2019 jun 06] ;9:25-31. doi:
10.2147/JHL.S126381

Houstic S, et al. Patient autonomy and disclosure of
material information about hospital-acquired infections.
Infection and drug resistance. [Internet]. 2018 [cited 2020
jan 15];11:369-375. doi: 10.2147/IDR.S149590

Pomey MP, et al. Patients as partners: a qualitative stu-
dy of patient engagement in their healthcare. Plos One.
[Internet]. 2015 [cited 2019 jun 06] ;10(4). doi: 10.1371/
journal.pone.0122499

Nutbeam D. Health literacy as a public health goal:
a challenge for contemporary health education and
communication strategies into 21st century. Health pro-
motion international. [Internet]. 2000 [cited 2019 dec
08];15(3):259-267. doi: 10.1093/heapro/15.3.259

Sabino M, et al. The use of soft-hard technology in nursing
practice: concept analysis. Aquichan online. [Internet].
2016 [cited 2019 dec 08];16(2):230-239. doi: 10.5294/
aqui.2016.16.2.10

Silva DC, Alvim NAT, Figueiredo PA. Light technologies
in health and its relation with the hospital nursing care.
Escola Anna Nery de Enfermagem. [Internet]. 2018 [cited
2020 jan 06];12(2):291-8. doi: 10.1590/2177-9465-ean-
2018-0259

Padar M, et al. Implementation of enteral feeding protocol
in an intensive care unit: before and after study. World
Journal of Critical Care Medicine. [Internet]. 2017 [cited
2019 feb 10] ;6(1):56-64. doi: 10.5492/wjccm.v6.i1.56
Chung CF, et al. Implementation of a New Kiosk Te-
chnology for Blood Pressure Management in a Family
Medicine Clinic: from the WWAMI Region Practice and
Research Network. Journal of the American Board of Fa-
mily Medicine. [Internet]. 2016 [cited 2019 jun 06] ;29(5):
620-629. doi: 10.3122/jabfm.2016.05.160096

J. Infect. Control, 2020 Out-Dez;9(4):229-234 [ISSN 2316-5324]

Pdgina 06 de 06

néo para fins de citagdo



Official Journal of the Brazilian Association of Infection Control and Hospital Epidemiology

Journal of

INFECTION

CONTR

1SS 2316-5324 | AnoIX . Volume 9 . Nimerod . Out/Dez/,

ARTIGO ORIGINAL

> ACESSE AQUI A REVISTA ONLINE

Prevaléncia de Staphylococcus sp. fermentador de manitol
e perfil de suscetibilidade frente aos antimicrobianos em
profissionais da enfermagem e individuos da comunidade

Prevalence of Staphylococcus sp. mannitol fermenter and susceptibility
profile to antimicrobials in nursing professionals and community individuals

Prevalencia de Staphylococcus sp. fermentador de manitol y perfil
de susceptibilidad a antimicrobianos en profesionales de enfermeria

y miembros de la comunidade

Kayke de Lima Barbosa,' Thaynd Vieira da Silva,' Ana Clara D’Avila Guedes,> Miriam Aparecida Igndcio de Almeida,’

Fabiana Marques Dias Silva.!

" UniSales (Centro Universitdrio Salesiano), Espirito Santo, ES, Brasil.

?Poder Judicidrio do Espirito Santo, Espirito Santo, ES, Brasil.

Recebido em: 25/06/2020
Aceito em: 03/12/2020
Disponivel online: 03/12/2020

Autor correspondente:
Kayke de Lima Barbosa
kaykedelima@outlook.com

RESUMO

Objetivo: Avaliar a prevaléncia e o perfil de suscetibi-
lidade aos antimicrobianos de isolados de Staphylococcus sp.
fermentadores de manitol em profissionais da enfermagem e
individuos da comunidade. Metodologia: Foram coletadas
amostras de secrecdo nasal de profissionais da enfermagem e
de individuos da comunidade. O material obtido foi semeado
em meio Agar manitol hipertonico e, posteriormente, foi rea-
lizado o antibiograma a partir de colonias isoladas de placas
positivas para a fermenta¢io do manitol. Através do método
de Kirby-Bauer, os seguintes antimicrobianos foram testados:
amoxicilina + dacido clavulanico, cefepime, oxacilina, pipe-
raciclina + tazobactam e vancomicina. Resultados: Entre os
individuos da comunidade foram observadas 30% de amostras
positivas e 70% de amostras negativas quanto a presenca de
Staphylococcus sp. fermentadores de manitol. Diferentemente,
entre os profissionais da enfermagem, 18,7% das amostras
eram positivas e 81,3% das amostras eram negativas. Esses
dados nao apresentaram significancia estatistica. Em rela¢ao
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ao perfil de suscetibilidade aos antimicrobianos, observou-se
uma maior propor¢do de isolados resistentes em individuos
da comunidade em compara¢do com os profissionais da en-
fermagem. Os resultados obtidos em relagdo a resisténcia dos
isolados & oxacilina demonstraram significincia estatistica
(p<0,05) na comparagdo entre as populagoes estudadas. Con-
clusao: Os dados obtidos no estudo demonstram a presenca de
cepas de Staphylococcus sp. fermentadores de manitol em in-
dividuos da comunidade e a resisténcia e multirresisténcia aos
antimicrobianos desses isolados. Assim, torna-se importante a
realizacdo de estudos congéneres na comunidade afim de ana-
lisar a prevaléncia e sensibilidade dessas cepas, sobretudo, com
um nimero amostral maior para a comparagao dos resultados.

Palavras-chave: Resisténcia bacteriana; Staphylococcus
sp. fermentador de manitol; Antimicrobianos.

ABSTRACT

Objective: To evaluate the prevalence and the suscepti-




bility profile to antimicrobials of Staphylococcus sp. mannitol
fermenters in nursing professionals and individuals from the
community. Methodology: Samples of nasal discharge were
collected from nursing professionals and individuals from the
community. The material obtained was sown in hypertonic
mannitol Agar medium and, subsequently, the antibiogram
was performed from colonies isolated from positive plates for
the mannitol fermentation. The susceptibility test to antimi-
crobials was performed using the Kirby-Bauer Method, using
amoxicillin + clavulanic acid, cefepime, oxacillin, piperacy-
cline + tazobactam and vancomycin disks. Results: Among
the individuals in the community, 30% of positive samples
and 70% of negative samples were observed for the presence
of Staphylococcus sp. mannitol fermenters. Unlike, among
nursing professionals, 18.7% of the samples were positive
and 81.3% of the samples were negative. These data were not
statistically significant. Regarding the susceptibility profile
to antimicrobials, a higher proportion of resistant isolates
was observed in individuals in the community compared to
nursing professionals. The results obtained in relation to the
resistance of the isolates to oxacillin demonstrated statistical
significance (p<0,005) when comparing the studied popula-
tions. Conclusion: The data obtained in the study demonstrate
the presence of strains of Staphylococcus sp. mannitol fermen-
ters in individuals in the community and the resistance and
multidrug resistance to these isolates. Thus, it is important to
carry out similar studies in the community in order to analyze
the prevalence and sensitivity of these strains, above all, with a
larger sample number for the comparison of results.

Keywords: Bacterial resistance; Staphylococcus sp. man-
nitol fermenter; Antimicrobials.

RESUMEN

Objetivo: Evaluar el perfil de prevalencia y susceptibili-
dad a los antimicrobianos de cepas aisladas de Staphylococcus
sp. fermentadores de manitol en profesionales de enfermeria y
individuos en la comunidad. Metodologia: Fueron recolecta-
das muestras de secrecion nasal de profesionales de enfermeria
y individuos de la comunidad. El material obtenido se sembré
en medio de agar manitol hiperténico y, posteriormente, el
antibiograma se realiz6 a partir de las colonias aisladas de
placas positivas para la fermentacion de manitol. Usando el
método de Kirby-Bauer, se probaron los siguientes antimicro-
bianos: amoxicilina + acido clavuldnico, cefepima, oxacilina,
piperacilina + tazobactam y vancomicina. Resultados: Entre
los individuos de la comunidad, se observd la presencia de
Staphylococcus sp. fermentadores de manitol en el 30% de las
muestras y 70% de las muestras fueron negativas.. Para los
profesionales de enfermeria, el 18.7% de las muestras fueron
positivas y el 81.3% de las muestras fueron negativas para pre-
sencia de Staphylococcus sp. fermentadores de manitol. Estos
datos no fueron estadisticamente significativos. Con respecto
al perfil de susceptibilidad a los antimicrobianos, se observé
una mayor proporcion de aislamientos de cepas resistentes en
los individuos de la comunidad en comparacién con los pro-
fesionales de enfermeria. Los resultados obtenidos en relacion
con la resistencia de los aislamientos a oxacilina demostraron
significacion estadistica (p <0,005) al comparar las poblaciones
estudiadas. Conclusion: Los datos obtenidos en el estudio de-
muestran la presencia de cepas de Staphylococcus sp. fermenta-
dores de manitol en individuos de la comunidad y la resistencia
y multiresistencia de estos aislados. Por lo tanto, és importante
realizar estudios similares en la comunidad para analizar la
prevalencia y la sensibilidad de estas cepas, sobre todo, con un
numero de muestra mayor para la comparacion de resultados.
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Palabras clave: Resistencia bacteriana; Staphylococcus
sp. fermentador de manitol; Antimicrobianos.

INTRODUCAO

O aumento dos nimeros de casos de Infec¢oes Relacio-
nadas a Assisténcia em Saude (IRAS), ndo responsivas a um
ou mais antibidticos comumente utilizados na clinica, é uma
realidade em paises desenvolvidos e/ou em desenvolvimento,
como o Brasil. Assim, a resisténcia bacteriana aos antimicro-
bianos configura um grave problema de satide global.!

A aquisi¢do do fenétipo de resisténcia aos antimicrobia-
nos é uma consequéncia inevitavel do decurso de adaptagao
das células bacterianas, e estd associada a diversos fatores,
principalmente genéticos, que decorrem de mutagdes capa-
zes de conferir a essas cepas prote¢do contra medicamentos
com potencial a¢do de inibir o crescimento exponencial e/ou
induzir a morte das mesmas.? Neste contexto, a administracao
indiscriminada de antibidticos é mais um fator que agrava a
situacdo da resisténcia aos antimicrobianos.?

As bactérias do género Staphylococcus spp., em especial
o Staphylococcus aureus, representam um dos principais
responsaveis por infecges adquiridas na comunidade e/ou
no ambiente hospitalar. Neste interim, por ser um microrga-
nismo pertencente a microbiota humana, o S. aureus tem sido
caracterizado como um patdgeno oportunista, capaz de causar
manifestagdes clinicas como infec¢des de feridas, abcessos, pneu-
monias, septicemia, osteomielite, endocardite, entre outras.**

Diversas pesquisas tém demonstrado a incidéncia de
cepas de Staphylococcus sp. resistentes a multiplos peptideos
antibidticos, tais quais a oxacilina, meticilina, vancomicina,
além de outros principios ativos comumente utilizados na
clinica.*® Neste caso, vale lembrar que as opgdes terapéuticas
ficam estritamente limitadas, dificultando o tratamento do pa-
ciente e aumentando significativamente o custo da antibioticote-
rapia. Vale ressaltar que a escolha do antibiético adequado possui
um grande impacto na evolugao do tratamento do paciente.’

Estudos tém evidenciado uma maior prevaléncia de S.
aureus multirresistentes em ambiente hospitalar.>® Nao obs-
tante, diversos trabalhos destacam a presenca desses microrga-
nismos em materiais médico-hospitalares, bem como em sitios
anatomicos de profissionais da satide, que lidam diretamente com
os pacientes.'*"! Através do contato do profissional de satide com
individuos do seu convivio e pacientes, pode ocorrer a dissemi-
nagdo desses microrganismos resistentes até a comunidade.'***

Com base nas informagdes supracitadas, o presente estu-
do propds-se a avaliar a prevaléncia e o perfil de suscetibilidade
aos antibiodticos de cepas de Staphylococcus sp. fermentadores
de manitol isoladas de amostras de secre¢ao nasal de profissio-
nais da enfermagem e individuos da comunidade.

METODOLOGIA

Populagées do estudo

Foram coletadas 32 amostras de secre¢do nasal de pro-
fissionais da enfermagem, atuando regularmente em ambiente
hospitalar, e 40 amostras de individuos da comunidade, sele-
cionados previamente, e que exerciam outras atividades pro-
fissionais. Todos os participantes foram informados sobre os
objetivos do trabalho e receberam o Termo de Consentimento
Livre e Esclarecido, cuja assinatura era condicional para coleta
da amostra. As amostras foram coletadas apos a assinatura do
mesmo. O presente projeto foi aprovado pelo Comité de Etica
em Pesquisa (CEP) do Centro Universitario Salesiano (UniSa-
les) sob n°. do processo 3.273.183.




Coleta e cultura das amostras

As amostras foram coletadas a partir das duas narinas,
utilizando-se swabs estéreis de algodao umidificados com solu-
¢do fisiologica estéril a 0,9%. Apos a coleta, as amostras foram
inoculadas em Agar manitol hipertonico a 7,5% e incubadas a
temperatura de 35°C por 24 horas. O Agar manitol hipertonico
¢ um meio diferencial e seletivo que facilita a identificagido e
diferenciagdo de Staphylococcus fermentadores de manitol de
outras espécies do género Staphylococcus spp.

Preparo das amostras para o exame de antibiograma

Apos 24 horas de incubagio, as colonias formadas foram
selecionadas para o antibiograma. Foram escolhidas as cultu-
ras cujo resultado para fermentac¢ao de manitol foi positivo.
A partir das coldnias isoladas foi preparada uma suspensio
bacteriana padrio, equivalente a 0,5 da escala de McFarland,
que corresponde a aproximadamente 1,5 x 10 UFC/mL. A
suspensao foi realizada com o auxilio de uma al¢a bacteriol6-
gica, tocando trés colonias, e diluindo-as em 3mL de solugao
fisioldgica estéril (0,9%).

Avaliagdo da sensibilidade aos antimicrobianos

Para avaliar a sensibilidade aos antimicrobianos, utili-
zou-se a técnica de difusdo em disco (Método de Kirby-Bauer),
que se caracteriza pela utiliza¢ao de discos de papel de filtro
impregnados por antibiéticos. Uma amostra da suspensao ci-
tada acima foi coletada com auxilio de swab e, posteriormente,
inoculada em meio Agar Muller Hinton, em placa, ocupando
toda a superficie do meio. Apds a absor¢ao da suspensio pelo
meio, utilizando uma pinga estéril, foram adicionados discos
impregnados por antibidticos distantes um dos outros. As
placas foram incubadas em estufas com a temperatura entre
33-35°C por 18 horas. Ao final da incubagéo, as placas foram
avaliadas e o didmetro dos halos de inibigdo do crescimento
foram medidos, com o auxilio de uma régua, sendo classifi-
cados de acordo com as Normas de Desempenho para Testes
de Sensibilidade Antimicrobiana do Clinical and Laboratory
Standards Institute (CLSI). O presente estudo avaliou o perfil
de resisténcia para os seguintes antibidticos: amoxicilina +
acido clavulanico (AMC), cefepime (CPM), oxacilina (OXA),
piperaciclina + tazobactam (PPT) e vancomicina (VAN).

Andlise dos dados

As analises realizadas nesta pesquisa consistem na
exploracdo dos dados, utilizando a técnica de Estatistica
Descritiva (distribuicdo de frequéncias) e Inferencial (teste do
qui-quadrado). O nivel de significAncia utilizado para o teste
foi de 5% (p<0,05). Utilizou-se o programa computacional Mi-
crosoft Excel versdo 2016 para a tabulagdo e analise de dados.

RESULTADOS E DISCUSSAO

No presente estudo foram obtidas 72 amostras de secre¢do
nasal, sendo distribuidas entre duas populagdes: (a) profissionais
da enfermagem (n=32) e (b) individuos da comunidade (n=40).

Os dados apresentados na tabela 1 demonstram a frequ-
éncia de amostras positivas e negativas para a colonizagao por
Staphylococcus sp. fermentadoras de manitol. Nos individuos
da comunidade, o nimero de amostras positivas totalizou
30,0% (12/40). Comparativamente, o estudo mostrou que em
profissionais da enfermagem a frequéncia de amostras positi-
vas foi de 18,7% (6/32).

Distribuiu-se, entéo, a frequéncia de amostras positivas
e negativas para presenca da Staphylococcus sp fermentadores
de manitol, de acordo com o sexo (Tabela 2). Dos 40 individuos
da comunidade, 24 amostras, totalizando 60,00% do total,
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Tabela 1. Distribuicdo da frequéncia de amostras positivas e
negativas para a colonizacdo por Staphylococcus sp. fermen-
tador de manitol.

Populacao Frequéncia %
Comunidade
Positivo 12 30,00
Negativo 28 70,00
Total 40 100,00
Profissionais da Enfermagem
Positivo 6 18,70
Negativo 26 81,30
Total 32 100,00

foram obtidas a partir de voluntarios do sexo feminino, sendo
que 25,00% (6/24) dessas amostras testaram positivo para a
colonizagdo de Staphylococcus sp. fermentadores de manitol e
75,00% (18/24) testaram negativo para a presen¢a da mesma
cepa. Em relagdo ao sexo masculino, no mesmo grupo, foram
coletadas 16, totalizando 40,00% do total de amostras. Dessas,
37,5% (6/16) apresentaram resultado positivo e 62,50% (10/16)
apresentaram resultado negativo para a coloniza¢io por Sta-
phylococcus fermentadores de manitol. Esses dados divergem
de outros trabalhos cuja prevaléncia ¢ maior em individuos do
sexo masculino.'*!®

Em relagdo aos profissionais da enfermagem, 25 (78,10%)
eram do sexo feminino e 7 (21,90%) do sexo masculino. Entre
os voluntarios do sexo feminino foi observado que 24% (6/25)
eram positivos e 76,00% (19/32) eram negativos. Entre os
voluntirios do sexo masculino nio foi encontrada nenhuma
amostra positiva para a presencga de Staphylococcus sp fermen-
tadores de manitol. Nesse grupo, 21,90% (7/32) apresentaram
resultado negativo. Nenhum dos dados descritos acima apre-
sentou resultado estatisticamente significante.

Tabela 2. Distribuicdo da frequéncia de amostras positivas e
negativas para a colonizacdo por Staphylococcus sp. fermen-
tador segundo o sexo.

Populacao Positivo n(%) Negativo n(%) Total
Comunidade
Masculino 6 (25,00%) 18 (75,00%) 24
Feminino 6 (37,50%) 10 (62,50%) 16
Total 12 28 40
Profissionais da Enfermagem
Masculino 6 (24,00%) 19 (76,00%) 25
Feminino 0 (0,00%) 7 (21,90%) 7
Total 6 26 32

A prevaléncia de cepas de Staphylococcus sp., como o
Staphylococcus aureus, em profissionais da satide, ndo ¢ algo
novo e representa um risco para a saude de pacientes aloca-
dos em ambiente hospitalar, principalmente pela facilidade
dessas cepas se disseminarem através do contato.'*’® Dessa
forma, a ocorréncia de infec¢bes causadas por essas bactérias,
em diferentes unidades hospitalares, tem sido cada vez mais
evidenciada e relatadas por outros autores.”>?® Alguns estudos
tem evidenciado a facilidade desses microrganismos se disse-
minarem na comunidade.”* O maior influxo de pacientes as
unidades de satide pode estar relacionado com o aumento da
prevaléncia entre individuos da comunidade. Esses individuos
podem se apresentar como portadores assintomaticos e dessa
forma nio seriam adotadas medidas para o controle da disse-




minagdo desses microrganismos.*

Em associa¢ao ao estudo de prevaléncia, para a coloniza-
¢do de Staphylococcus sp. fermentador de manitol, as amostras
positivas também foram avaliadas quanto ao perfil de resistén-
cia e sensibilidade aos antibidticos. Os resultados apresentados
na Tabela 3 representam o perfil de suscetibilidade das amos-
tras estudadas e foram organizados como isolados resistentes
(R) e sensiveis (S) aos principios ativos.

Assim sendo, 91,70% dos isolados de individuos da
comunidade e 100,0% das amostras obtidas a partir de profis-
sionais da enfermagem apresentaram sensibilidade & vancomi-
cina. Entre os individuos da comunidade 8,30% dos isolados
mostraram-se resistentes a vancomicina. Nos isolados dos
profissionais da enfermagem nenhuma apresentou resisténcia
a VAN. Em relagdo ao perfil de suscetibilidade ao cefepime, foi
observado que 83,30% dos isolados dos individuos da comuni-
dade mostraram-se sensiveis a esse firmaco e, entre os profis-
sionais da enfermagem, 100,0% apresentaram sensibilidade ao
mesmo antibiotico. Quanto a resisténcia ao CPM, foi observado
que 16,70% dos isolados dos individuos da comunidade eram
resistentes. Entre os profissionais da enfermagem, nenhum dos
isolados apresentou resisténcia a esse principio ativo.

Em relagdo a associacdo entre piperaciclina e tazobac-
tam, os resultados evidenciaram que 83,30% dos isolados dos
individuos da comunidade apresentaram sensibilidade a PPT
e 16,70% dos isolados mostraram-se resistentes. Estes valores
também foram encontrados entre os isolados dos profissionais
da enfermagem. Quanto ao perfil de suscetibilidade a oxacili-
na, 25% dos isolados dos individuos da comunidade apresen-
taram sensibilidade e 75,00% mostraram-se resistentes. Em
contraste, 83% dos profissionais da enfermagem apresentaram
sensibilidade a OXA, e apenas 16,70% desses individuos
apresentaram resisténcia. Por meio do teste qui-quadrado, foi
possivel observar que diferencga é significativa (p<0,05) no que
tange ao perfil de S/R, dos isolados a oxacilina, nas duas popu-
lagoes estudadas. Quanto a AMC, a sensibilidade dos isolados
foi de 100% em ambos grupos.

O aumento do numero de cepas resistentes a um ou a
mais de um dos antibidticos pesquisados é uma realidade
desafiadora. Dados de outros autores corroboram com estes
achados, evidenciando a propagacdo dessas cepas para além
do ambiente hospitalar.?* Atualmente, estudos tém associado
uma maior incidéncia de cepas multirresistentes na comunida-
de a vérios fatores, entre eles o uso indiscriminado de agentes
antimicrobianos.?

Conforme observado no presente estudo, houve uma
maior prevaléncia de resisténcia a OXA entre os individuos da
comunidade. Bactérias do género Staphylococcus sp. resistentes
a OXA, como o Staphylococcus aureus resistente a oxacilina

(ORSA), tornaram-se conhecidas por serem um dos patégenos
mais relevantes em infec¢des hospitalares, dessa forma, sua
importancia como patégeno emergente e causador de infecgoes
comunitdrias tem sido cada vez mais descrita na literatura.>?

Em suma, apesar do pequeno grupo amostral, este
estudo confirmou a presenga de isolados multirresistentes
em individuos da comunidade, além da presenca de isolados
resistentes em profissionais da enfermagem, mesmo que em
menor frequéncia. Os isolados no presente estudo possuiam
capacidade de fermenta¢do do manitol, sugerindo que as
mesmas possam ser cepas de Staphylococcus aureus, contudo,
seria necessaria a realizacdo de testes complementares para a
confirmagao da espécie.

E importante ressaltar a importancia do presente estudo
e das demais pesquisas de rastreio epidemioldgico, visando
aprimorar o controle dessas cepas, melhorar o manejo de pa-
cientes infectados e corroborar com dados translacionais para
a sintese de novas drogas antimicrobianas.
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ABSTRACT

Background: The neonatal mortality corresponds to
almost half of deaths in children under 5 years old, according
to information from the World Health Organization, the neo-
natal sepsis is the cause of a significant portion of these deaths.
The non-specific clinical findings and the low sensitivity of
blood culture hinder the diagnosis of sepsis and contribute to
the overuse of antibiotics. Objective: to describe the epidemio-
logical profile and diagnosis of HAI and early neonatal sepsis
in a referral neonatal unit. Methods: This is a cohort made in a
neonatal unit of reference for high obstetric risk and neonatal
care. Results: It was observed that most cases of sepsis and
health-related infections (HAIs) were used as clinical sepsis
without a specific location, with a higher incidence in neonates
of lower weight, that is the main isolated Gram-positive mi-
croorganism. The Empirical antibiotic therapy was introduced
in these cases and propaedeutics performed contributed to the
definitive diagnosis or suspension of antimicrobials, when the
suspicion of infection was ruled out. Conclusion: A low per-
centage of microorganism isolation was observed in cases of
early neonatal sepsis with a large number of clinical neonatal
sepsis cases treated with antimicrobials. The need for a more
accurate diagnosis to reduce empirical impacts is emphasized,
and the use of tools that use clinical symptoms and maternal
risk factors to reduce their use is recommended.
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Keywords: Neonatal sepsis; Streptococcus agalactiae;
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RESUMO

Introduction: A mortalidade neonatal corresponde a
quase metade dos 6bitos em criangas menores de 5 anos, se-
gundo informagdes da Organizagdo Mundial da Saude, a sepse
neonatal é a causa de uma parcela significativa desses 6bitos. Os
achados clinicos inespecificos e a baixa sensibilidade da hemo-
cultura dificultam o diagndstico de sepse e contribuem para o
uso excessivo de antibiéticos. Objetivo: descrever o perfil epi-
demiolégico e o diagnéstico de IRAS e sepse neonatal precoce
em uma unidade neonatal de referéncia. Métodos: Trata-se de
uma coorte realizada em uma unidade neonatal de referéncia
para alto risco obstétrico e assisténcia neonatal. Resultados:
Observou-se que a maioria dos casos de sepse e infecgoes
relacionadas a satde (IRAS) foi utilizada como sepse clinica
sem localizagao especifica, com maior incidéncia em neonatos
de baixo peso, que ¢ o principal microrganismo Gram-positivo
isolado. A antibioticoterapia empirica foi introduzida nesses
casos e a propedéutica realizada contribuiu para o diagndstico
definitivo ou suspensdo dos antimicrobianos, quando a sus-
peita de infecgdo foi afastada. Conclusdo: Observou-se baixo
percentual de isolamento do microrganismo nos casos de




sepse neonatal precoce com grande nimero de casos clinicos
de sepse neonatal tratados com antimicrobianos. Enfatiza-se
a necessidade de um diagndstico mais preciso para reduzir
os impactos empiricos, e recomenda-se o uso de ferramentas
que utilizem sintomas clinicos e fatores de risco maternos para
reduzir seu uso.

Palavras-chave: Neonatal sepsis; Streptococcus agalac-
tiae; recém-nascido, bebé; Doengas; Agentes antimicrobianos.

RESUMEN

Antecedentes: La mortalidad neonatal corresponde a
casi la mitad de las muertes en nifios menores de 5 afios, segun
informacion de la Organizacién Mundial de la Salud, la sepsis
neonatal es la causa de una porcidn significativa de estas muer-
tes. Los hallazgos clinicos inespecificos y la baja sensibilidad
de los hemocultivos dificultan el diagnéstico de sepsis y con-
tribuyen al uso excesivo de antibiéticos. Objetivo: describir el
perfil epidemiolégico y diagndstico de TAAS y sepsis neonatal
temprana en una unidad neonatal de referencia. Métodos:
Se trata de una cohorte realizada en una unidad neonatal
de referencia de alto riesgo obstétrico y atencién neonatal.
Resultados: Se observé que la mayoria de los casos de sepsis
e infecciones relacionadas con la salud (IAAS) se utilizaron
como sepsis clinica sin localizacién especifica, con mayor inci-
dencia en neonatos de menor peso, que es el principal micro-
organismo grampositivo aislado. En estos casos se introdujo
la antibioticoterapia empirica y las propedéuticas realizadas
contribuyeron al diagnéstico definitivo o suspensién de an-
timicrobianos, cuando se descart6 la sospecha de infeccion.
Conclusién: Se observo un bajo porcentaje de aislamiento de
microorganismos en casos de sepsis neonatal temprana con un
gran numero de casos clinicos de sepsis neonatal tratados con
antimicrobianos. Se enfatiza la necesidad de un diagndstico
mas preciso para reducir los impactos empiricos y se reco-
mienda el uso de herramientas que utilicen sintomas clinicos y
factores de riesgo maternos para reducir su uso.

Palabras llave: Sepsis neonatal; Streptococcus agalactiae;
bebé recién nacido; Enfermedades; Agentes antimicrobianos.

INTRODUCTION

There is a great heterogeneity among studies regarding
the definition of sepsis due to the nonspecificity of clinical signs
in newborns. Sepsis should be seen as a clinical syndrome, with
a systemic inflammatory response secondary to an infectious
agent."” The National Healthcare Safety Network (NHSN) of
the Centers for Disease Control and Prevention (CDC) consi-
ders only clinical manifestations associated with the isolation
of a microorganism.* However, due to the low sensitivity of
blood culture, the criteria outlined by the National Health
Surveillance Agency (ANVISA) define early healthcare-asso-
ciated infections (HAIs) as those of probable maternal origin
that occur in the first 48 hours of life and consider clinical
manifestation associated with laboratory changes.” According
to the World Health Organization (WHO), an average of 130
million neonates are born every year and neonatal mortality
corresponds to 47% of deaths in children under 5 years old. Of
these, about 4 million die and infection is the cause of 36% of
these deaths. The majority of all neonatal deaths (75%) occur
during the first week of life and about 1 million die in the first
24 hours.® In Brazil, neonatal mortality corresponds to 70% of
infant deaths and 50% to early neonatal mortality with socio-
economic conditions having a great influence, despite a 61.7%
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reduction between the years 1990 and 2017.”

Guidelines based on risk factors have been used to reduce
the use of antimicrobials, but it is considered that more than 95%
of neonates treated for sepsis do not require antibiotic therapy.*°

The aim of this study is to describe the epidemiological
profile and diagnosis of HAI and early neonatal sepsis in a ne-
onatal unit of reference and to propose actions in the service’s
routine to reduce antimicrobial use in neonatal units.

METHODOLOGY

Study design and location

This is a prospective cohort study carried out at a neo-
natal referral unit, which is a reference university hospital for
high obstetric risk and neonatal care.

Inclusion and exclusion criteria

All newborns with epidemiological surveillance criteria
admitted to the neonatal referral unit of Hospital das Clinicas
da Universidade Federal de Minas Gerais were included for
follow-up. The high-risk surveillance criteria of newborns are
birth weight less than 1,500 g, use of invasive ventilation, use
of central venous catheter, neonates in postoperative procedu-
res, and presence of infectious clinical condition with clinical
manifestation.’

Data collection

Data collection was performed systematically by spe-
cialized and trained professionals from the Hospital Infection
Control Service (HICS) of the institution from 2008 to 2018.
In addition to demographic information, mandatory variables
were collected, in accordance with Brazilian legislation for
outcome indicators that define the prevention actions of an
HICS and include information for calculation of infection rate
and density of incidence of infections, infections by topogra-
phy, infections and incidence density of infections by devices
and surgical site, profile of microorganisms and sensitivity to
antimicrobials, use of antimicrobials, and lethality associated
with infections. The definitions of HAI follow the criteria de-
fined for infections in neonatology by ANVISA,® based on the
NHSN criteria of the CDC.*

Data analysis

The information collected was routinely stored into the
HICS internal database. A descriptive analysis was performed
using Excel for Mac version 2008 12.3.1 with the calculation
of the density of incidence of HAIs by weight range, HAI
frequency in 48 hours of life by topography, and early clinical
and laboratorial sepsis with incidence density and by microor-
ganisms, in addition to a control chart with incidence density
of HAIs in the period.

Ethical considerations
The Institutional Research Ethics Committee approved
the project in 2008, which was updated in 2016.

RESULTS

The control chart of early HAI, regardless of the presence
of infection focus, throughout the study period is shown in
figure 1. It is observed that the incidence density has remained
mostly below the alert line over the years, with an average in-
cidence density around 4 per 1,000 patient-days and outbreaks
between the year of 2010 and 2012.
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Figure 1. Incidence density control chart for infections related
to early health care, (neonatal referral unit, Brazil, 2008 to 2018).

The early HAI density was higher in neonates weigh-
ing up to 750 g. In this weight range, the density was 7.2 per
1,000 patient-days, with little variation (4 to 4.7 per 1,000
patient-days) in the other ranges (Table 1).

Table 1. Incidence density of early HAI, by weight range
(neonatal referral unit, Brazil, 2008 to 2018.

Birth weight (g) Patient-days  Total HAI HAI Incidence
n(%) n (%) density

Up to 750 3496 25 7,2
751-1,000 10870 51 4,7
1,001- 1,500 14078 60 43
1,501-2,500 24848 107 43

> 2,500 23006 93 4

Total 76298 336 4,4

Note. HAI, healthcare-associated infections.

Mid test also presented a significant difference, with
higher HAI Incidence Density in neonates < 750g (p<0,05).
Most infections were defined as bloodstream infection (sepsis),
with no specific focus defined. In addition, most bloodstream
infections were defined without laboratory confirmation
(clinical sepsis). In some infections, a low incidence of labora-
tory-confirmed infections was also observed (Figure 2).

Considering only the diagnosis of bloodstream infection
(early sepsis), a higher incidence density is observed in extre-
mely low weight patients (with 6.6 episodes of early sepsis per
1,000 patient-days in patients below 750 g and 3.8 episodes of
early sepsis per 1,000 patient-days between 750 and 1,000 g (Table
2), but with a higher incidence in patients above 1,500 g (Figure 3).

The main agents of early sepsis identified are Gram-positive
microorganisms, as shown in Figure 3 with a low incidence
of Streptococcus agalactiae. There is a higher incidence of Sta-
phylococcus aureus compared to St. agalactiae (Figure 4).

Necrotizing enterocolitis

Skin infection

Intra abdominal nfection

Pneumonia

Bioodstream infection

Menngitis or ventriculitis

Conjunctivits

0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%

W With laboratory confr mation u Clinical diagnosis

Figure 2. Distribution of early HAI by topography, clinical, and
laboratory-confirmed infections (neonatal referral unit, Brazil,
2008 to 2018).

Upto750g 751g-1.000g 1001g-1500g 1501g-2500g >2500g

W Early sepses - clinic

Figure 3. Incidence density of early sepsis per birth weight
(neonatal referral unit, Brazil, 2008 to 2018).
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Figure 4. Distribution of microorganisms in laboratory-confirmed
early neonatal sepsis (neonatal referral unit, Brazil, 2008 to 2018).

Table 2. Incidence density of early neonatal sepsis, by weight range, (neonatal referral unit, Brazil, 2008 to 2018).

Birth Patient Early-Onset Early-Onset Total Incidence density Incidence density  Total Incidence
weight (g) days Clinical Sepsis laboratorial Early-Onset Early-Onset Early-Onset density
n(%) n(%) Confirmed Sepsis n (%) Clinical Sepsis laboratorial Early-Onset

Sepsis n(%) Confirmed Sepsis Sepsis

Up to 750 3496 23 1 24 6,6 03 6,9

751-1,000 10870 41 6 47 3,8 0,6 4,3

1,001- 1,500 14078 49 2 51 3,5 01 3,6

1,501-2,500 24848 80 5 85 3.2 0,2 34

> 2,500 23006 76 3 79 33 01 34

Total 76298 269 17 336 3,5 0,2 4,4
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DISCUSSION

The incidence of early HAI in newborns is related to risk
factors associated to prenatal, peripartum, and newborn care.
A higher incidence of infections was observed in newborns
above 1,500 g, with 200 HAIs reported, 164 of which were
episodes of early sepsis. This is due to the characteristics of the
population assisted at the service, as a reference in fetal medi-
cine, with a high frequency of neonates with malformations in
this weight range.

However, higher incidence density of HAI and early
sepsis have been reported in neonates with extremely low birth
weight, especially with birth weight below 750 grams, with
7.2 episodes of HAT per 1,000 patient-days and 6.9 episodes of
early sepsis per 1,000 patient-days. These data are compatible
with the world literature. It is estimated that 60-80% of neo-
natal deaths occur in newborns with low birth weight, being
inversely proportional to the weight range and gestational age.
The mortality of newborns in premature infants is three times
higher than that of full-term newborns and sepsis is one of the
main causes of neonatal death.®"

It was observed that most infections in this study were
reported as early clinical sepsis, which means without labo-
ratory confirmation. Due to the low sensitivity of blood cul-
tures, the diagnosis of early neonatal sepsis is overestimated,
as newborns show nonspecific signs, compatible with other
differential diagnoses. The start of empirical antibiotic therapy
is introduced and the propedeutic performed contributes to
the definitive diagnosis and can even define the suspension
of an antimicrobial.">'* In Brazil, ANVISA® defines neonatal
sepsis as nonspecific clinical signs associated with changes in
blood count and C-reactive protein, and treatment, as defined
by the attending physician, reflects a higher incidence density
of HAIs and neonatal sepsis and greater empirical use of an-
timicrobials. Only 17 of the 336 cases of early neonatal sepsis
had isolation of microorganisms in blood culture, with a low
incidence density of laboratory-proven early sepsis of 0.2 per
1,000 newborns, compared to the incidence density of early
clinical sepsis of 3.5 per 1,000 newborns.

The literature describes that newborns who receive
systemic antibiotic therapy for sepsis with negative culture
improve 6-16 times better than babies who receive sepsis
therapy with culture confirmation,’? which can be attributed
to the lower detection of bacteremia of some microorganisms,
using small volumes of blood obtained from newborns and the
technique of collecting and sowing in an appropriate culture
medium. In addition, it is considered that the use of maternal
antibiotics before or during delivery may interfere with the
detection of bacteremia in the newborn.

Even in developed countries, the frequency of isolation
of microorganisms in newborn blood cultures is low. In a sur-
veillance study of early sepsis in Norway, only 91 of the 1,538
cases had microbiological evidence with growth in blood cul-
ture, which corresponded to 0.54 per 1000 live births who were
exposed to empirical antibiotic therapy.”® This corroborates the
data from the present study, with a low percentage of isolation
of microorganisms, including St. agalactiae and even a lower
incidence density of laboratory-proven early sepsis.

The most frequently reported organisms isolated in early
neonatal sepsis are St. agalactiae (50%), Gram-negative bacilli
of maternal flora (25%), predominantly Escherichia coli, and, in
similar proportions, other Streptococcus ssp. and S. aureus (6%
and 5%, respectively). Listeria monocytogenes is reported less
frequently (0.9-6%).*"

After the introduction of intrapartum prophylaxis to
cover St. agalactiae, the rates of early GBS infection in the USA
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decreased from 0.6 to 0.21 per 1,000 live births." St. agalactiae
remains the primary medium of early sepsis and can cause
maternal urinary tract infection, intra-amniotic infection, or
endometritis and is associated with premature and stillbirth
labor. Approximately 50% of colonized women transmit the
bacteria to their newborns. In the absence of intrapartum an-
tibiotic prophylaxis, 1% to 2% of newborns develop infection,
and colonization by this agent is considered the main maternal
risk factor."” In the hospital where the present study was car-
ried out, intrapartum prophylaxis for St. agalactiae is routinely
indicated, according to international recommendations.’*?’
Considering the cases of neonatal sepsis with microorganism
isolation, the most prevalent agent in early-onset sepsis was
S. aureus, in contrast to what was reported in the cited liter-
ature, even with GBS prophylaxis.*'""*"7 It is considered that
the present sample was limited, but the absence of isolation of
multiresistant microorganisms is emphasized.

Since 1996, the CDC recommended the screening for
St. agalactiae after 35 weeks of gestation.”” In 2019, the Amer-
ican College of Obstetricians and Gynecologists recommends
performing a universal screening for GBS between 36 and 37
weeks of gestation."” Thus, it is recommended that all pregnant
women undergo predelivery screening for GBS at 36 weeks of
gestation, unless in cases where intrapartum antibiotic pro-
phylaxis is indicated due to GBS bacteriuria during pregnancy,
previous history of newborn preinfected with GBS, prematuri-
ty, and amniorrhexis time above 18 hours. Although a 4-hour
duration of antibiotic prophylaxis is reccommended, 2 hours of
exposure to antibiotics has been shown to reduce the vaginal
colony count by GBS and decrease the frequency of a clinical
diagnosis of neonatal sepsis.”” In the service where this study
was carried out, screening for GBS is performed because it is a
reference service of high prenatal risk. However, low isolation
of the agent was observed, also considering that there is an
adequate indication of peripartum antimicrobial prophylaxis.

The American Academy of Pediatrics (AAP) published
in 2018 recommendations that guide the care of term newborn
and premature newborns at risk of sepsis. The main obstetric
measures necessary for the effective prevention of GBS con-
tinue to include universal prenatal screening by vaginal-rectal
culture, correct collection and processing of samples, appro-
priate implementation of intrapartum antibiotic prophylaxis,
and coordination of pediatric care.”*” In 2019, the AAP pub-
lished recommendations based on risk factors and the use of
a risk calculator to define the management of the newborn in
order to reduce propedeutics and unnecessary antimicrobial
use, with a greater recommendation for clinical observation.?’

Other maternal risk factors considered in the risk
assessment for early newborn sepsis are bacteriuria or St.
agalactiae urinary tract infection, previous child with invasive
GBS disease, prolonged rupture of membranes (> 18 h), and
maternal fever (temperature > 38°C; often interpreted as a
chorioamnionitis sign). The greatest risk of early-onset sepsis
occurs in babies born of women with chorioamnionitis who
are also colonized with GBS and have not received intrapar-
tum antimicrobial agents.'$2°

The difficulty in identifying neonates with early signs of
sepsis from other neonates is highlighted, because noninfec-
tious conditions have the same nonspecific findings. Although
early sepsis is overestimated, it can be fatal if not treated im-
mediately. This favors an increase in the diagnosis of clinical
sepsis and a consequent increase in the use of antibiotic thera-
py in these neonates. The strategy of evaluating the risk factors
associated with clinical manifestations reduces the incidence
of unnecessary use of antibiotic therapy and increases the sen-
sitivity of the clinical diagnosis.”? Thus, several authors have




published flowcharts for clinical management of newborns
based on maternal risk factors.®!

In addition to the proposed flowcharts, Wynn et al.*
carried out a multicenter study with surveillance data from
348 neonatal units and adapted the criteria for the definition
of clinical sepsis with those of organ dysfunction in newborns
with adaptation of the Sequential Organ Dysfunction Assess-
ment (SOFA) but for late-onset sepsis and proposed a criteria
for respiratory, cardiovascular, renal, immunological, and
hematology dysfunction that can contribute to the diagnosis
of sepsis in this population. However, the definition of organ
dysfunction in the neonatal population is hampered by the
nonspecificity of symptoms.

In 2011, Puopolo et al.”* published a model with valida-
tion of which variables would be included in the sepsis risk
calculator model: gestational age (continuous), amniorrhexis
duration (continuous), maternal temperature (continuous),
colonization by GBS (categorical), and use of intrapartum
prophylactic (categorical) antimicrobials. Escobar et al.?
presented results of the implementation of the electronic risk
calculator for newborns >34 weeks of gestation, to predict
sepsis based on quantitative maternal risk factors and clinical
symptoms after birth, with a significant reduction in several
countries in the use of antibiotics due to suspected sepsis.
The mentioned study used maternal and neonatal data, with
definition of risk stratification that considers three groups of
newborns: treating empirically (4.1% of all live births, 60.8%
of all cases of sepsis, incidence of sepsis of 8.4/1,000 live
births), observe and evaluate (11.1% of births, 23.4% of cases,
1.2/1,000), and continuous observation (84.8% of births, 15.7%
cases, incidence 0.11/1,000). The authors concluded that the
association of maternal risk factors with neonatal clinical signs
allowed to define the most efficient approach in the assessment
and indication of treatment of neonatal sepsis, with a reduc-
tion in the use of antibiotics in 80,000 to 240,000 newborns in
the USA each year.

A prospective study in the United Kingdom,** with new-
borns older than 34 weeks, considered maternal and neonatal
risk factors, clinical manifestations, use of antibiotics, and re-
sults of blood cultures. Babies were treated following National
Institute for Health and Care Excellence (NICE) recommen-
dations and compared to those who used antimicrobials based
on the risk calculator. The results showed that 16% started
antibiotics according to NICE recommendations, compared
with 4.3% indicated by the risk calculator, observing a relative
reduction of 74%.

In recent years, other studies using the risk calculator
have been utilized and compared with recommendations
based on conventional flowcharts. A systematic review and
meta-analysis carried out by Achten et al.”” assessed the use of
antibiotic therapy in the suspicion of early-onset sepsis guided
by the risk calculator compared to conventional strategies and
showed that all studies found a lower relative risk for antibiotic
therapy. The authors concluded that the use of the risk calcula-
tor in newborns of mothers with a risk factor for sepsis showed
a significant reduction in the use of antimicrobials by 44%
(RR 0.56%, 95% CI 0.53 to 0.59) compared to previous studies,
with conventional recommendations based on the presence of
risk factors. In this study, the use of antimicrobials was also
evaluated in the presence only of chorioamnionitis, with an
80% reduction in the use of antimicrobials when using the risk
calculator (RR 0.20%, 95% CI 0.04 to 0.91).

The present study was carried out in a single center, in a
developing country, despite having a Hospital Infection Con-
trol Committee that performs active surveillance, performed
by trained professionals and with standardized international
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criteria. However, the national criteria recommended by
ANVISA?® still consider clinical sepsis in the identification of
neonatal sepsis.

It is considered that the use of the neonatal risk calcula-
tor can reduce interventions such as propedeutics and use of
unnecessary antibiotics and favor early discharge. Thus, the
use of a calculator based on risk factors is recommended, since
clinical sepsis is considered and reported based on nonspecific
signs, with optimization of propedeutics and rational empiri-
cal use of antimicrobials.

CONCLUSION

A low percentage of microorganism isolation was ob-
served in cases of early neonatal sepsis with a large number
of clinical neonatal sepsis cases treated with antimicrobials.
The need for a more accurate diagnosis to reduce empirical
treatments and the use of a risk calculator based on variables
that include clinical symptoms and maternal risk factors are
recommended to reduce inappropriate antimicrobial use.
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ABSTRACT

Background and objectives: Newborn admitted to
neonatal unit are at high risk of acquiring hospital infections
and Candida infections are associated with several preventable
risk factors. Methods: Paired case-control study was carried
out in a neonatal referral unit of a university hospital. Data
were collected by trained professionals from the Hospital
Infection Control Service. The analysis of risk factors was
performed using the Statistical Package for the Social Sciences
software. The study was approved by the Ethics Commit-
tee. Results: 3,087 admissions and 108 patients were selected
(36 cases with Invasive Candidemia and 72 controls). The
prevalence of Candidemia was 1.2% and the incidence den-
sity was 0.48 per 1000 patients per day. Parenteral nutrition,
mechanical ventilation, central venous catheter and use of
aminoglycosides showed statistical significance associated
with Invasive Candidemia in the univariate analysis. The
multivariate analysis showed that newborns who received
parenteral nutrition, Odds ratio 3.52 Confidence interval
(95%) 1.11-11.16 and urinary catheters Odds ratio 3.91 Confi-
dence interval (95%) 1. 66-9.23 had a higher risk of developing
Candidemia. Discussion: Good practices are necessary for
the administration of parenteral nutrition and insertion and
maintenance of urinary catheters to avoid fungal infections
since the risk was greater in neonates who used these devices.
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Keywords: Fungal infection; Candida spp.; Invasive
Candidiasis; Candidemia; Neonates; Risk Factors.

RESUMO

Justificativa e objetivos: Recém-nascidos internados em
unidade neonatal apresentam alto risco de contrair infecgdes
hospitalares e infec¢cdes por Candida estdo associadas a varios
fatores de risco evitaveis. Métodos: Foi realizado um estudo
caso-controle pareado em uma unidade de referéncia neonatal
de um hospital universitario. Os dados foram coletados por
profissionais treinados do Servico de Controle de Infecgdo
Hospitalar. A andlise dos fatores de risco foi realizada por
meio do software Statistical Package for the Social Sciences. O
estudo foi aprovado pelo Comité de Etica. Resultados: foram
selecionados 3.087 internagdes e 108 pacientes (36 casos com
candidemia invasiva e 72 controles). A prevaléncia de candide-
mia foi de 1,2% e a densidade de incidéncia foi de 0,48 por 1000
pacientes por dia. Nutricdo parenteral, ventilacio mecanica,
cateter venoso central e uso de aminoglicosideos apresentaram
significincia estatistica associada a candidemia invasiva na
analise univariada. A andlise multivariada mostrou que os
recém-nascidos que receberam nutri¢do parenteral, Odds ratio
3,52 Intervalo de confianga (95%) 1,11-11,16 e odds ratio de
cateteres urindrios 3,91 Intervalo de confianca (95%) 1,66-9,23




tiveram maior risco de desenvolver Candidemia. Discussao:
Boas praticas sdo necessarias para a administragdo de nutri¢ao
parenteral e a inser¢do e manutengdo de cateter urinario para
evitar infec¢des fungicas, uma vez que o risco foi maior nos
neonatos que utilizaram esses dispositivos.

Palavras-chave: Infec¢do fingica; Candida spp.; Candi-
diase Invasiva; Candidemia; Recém-Nascidos; Fatores de Risco.

RESUMEN

Antecedentes y objetivos: Los recién nacidos ingresa-
dos en la unidad neonatal tienen un alto riesgo de contraer
infecciones hospitalarias y las infecciones por Candida estdn
asociadas con varios factores de riesgo prevenibles. Métodos:
Se realizé un estudio de casos y controles pareado en una
unidad de referencia neonatal de un hospital universitario. Los
datos fueron recolectados por profesionales capacitados del
Servicio de Control de Infecciones Hospitalarias. El anélisis de
los factores de riesgo se realizé mediante el software Statistical
Package for the Social Sciences. El estudio fue aprobado por el
Comité de Etica. Resultados: se seleccionaron 3.087 ingresos y
108 pacientes (36 casos con candidemia invasiva y 72 contro-
les). La prevalencia de candidemia fue del 1,2% y la densidad de
incidencia fue de 0,48 por 1000 pacientes por dia. La nutricién
parenteral, la ventilacién mecanica, el catéter venoso central y
el uso de aminoglucésidos mostraron significancia estadistica
asociada con candidemia invasiva en el analisis univariado.
El andlisis multivariado mostré que los recién nacidos que
recibieron nutricion parenteral, Odds ratio 3.52 Intervalo de
confianza (95%) 1.11-11.16 y sondas urinarias Odds ratio 3.91
Intervalo de confianza (95%) 1. 66-9.23 tenian un mayor riesgo
de desarrollar Candidemia. Discusion: Son necesarias buenas
practicas para la administracién de nutricion parenteral y la
inserciéon y mantenimiento de catéteres urinarios para evitar
infecciones flingicas ya que el riesgo fue mayor en los neonatos
que utilizaron estos dispositivos.

Palabras clave: Micosis; Candida spp.; Candidiasis Inva-
siva; Candidemia; Reciém-Nacido; Factores de Riesgo.

INTRODUCTION

Newborn (NB) admitted to neonatal unit are at high
risk of acquiring hospital infections because of their immature
immune systems. With technical advances in neonatology and
invasive procedures, the survival rates of premature newborns
with extremely low birth weight increased.'?

Among fungal infections, Candida spp. are the most
common health-related pathogens. The most common can-
dida species that cause fungal infections in newborns are C.
parapsilosis, C. tropicalis, C. glabrata and C. albicans, and
together they represent 95.4% of candidemia cases. The distri-
bution of species varies according to the geographical location
and the age of the patient.?

The international literature reveals that the incidence of
candidemia is between 1.4 and 3.6 per 1000 newborns, and the
main risk factors for candidemia are external factors related
to the care provided in the neonatal unit, such as gestation-
al age, low weight at birth, mechanical ventilation, use of
broad-spectrum antibiotics, antifungal prophylaxis, normal
birth, parenteral nutrition, presence of central catheters and
previous surgery.>® However, few national studies have been
conducted to assess candidemia in newborns.

The aim of this study was to determine the risk factors
for candidemia in newborns admitted to the neonatal referral
unit and to propose care measures to prevent candidemia.
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METHODS

This is an observational case-control study, conducted
from January 2008 to December 2018 in a neonatal referral unit
in a University Hospital in Belo Horizonte / Minas Gerais, with
facilities such as intensive care, intermediate care and kangaroo.

All newborns hospitalized for more than 48 hours in the
neonatal unit and with positive blood culture for Candida spp.,
defined as a result of candidemia, were included. Neonates
with gastrointestinal malformations admitted to the neonatal
unit were excluded because they have a higher risk of develo-
ping intestinal infection. Neonates without candidemia were
matched for gestational age with a difference of up to 1 week
before or after and hospitalized in the same week as neonates
with candidemia. Controls were considered in the proportion
of 1: 2; the controls were selected sequentially (1 before and 1
after the case) and all had a negative culture for candidemia.
Considering Candidemia prevalence, a sample with a mini-
mum of 30 cases was calculated with 5% accuracy and a 95%
confidence interval.

Data collection was carried out systematically by spe-
cialized and trained professionals from the Hospital Infection
Control Service (HICS) of the institution, which has sur-
veillance protocols in critical sectors, including the neonatal
unit. In addition to demographic information, the collection of
variables according to Ordinance n°. 2.616, of May 12, 1998, is
mandatory and includes demographic variables, infection rates
and density of incidence of infections, topographic infections,
infection and density of incidence of infections associated with
devices, surgical site infections, profile of microorganisms and
sensitivity to antimicrobials, use of antimicrobials, lethality
associated with infections and parenteral nutrition. The inde-
pendent variables analyzed were sex, birth weight, previous use
of antimicrobials (ATM), number of previous treatments with
antimicrobials, use of central venous catheter (CVC), use of
mechanical ventilation (MV), use of internal urinary catheter
(IUC), use of parenteral nutrition (PN) and previous surgery.

Descriptive analysis was performed with frequency and
percentage of categorical variables and mean and median of
continuous variables with normal and abnormal distribution,
respectively. The univariate analysis of the risk factors was
performed using the x2 and Fisher Exact tests of the categorical
variables, and the multivariate analysis of the risk factors was
performed with poison regression and the variables with p <0.20
in the univariate analysis. The level of significance was set at p
<0.05. The endemic alert level (2 DS) or outbreak (3 DS) is shown
in the control table with the density of candidemia incidence.

Statistical Package for the Social Sciences (SPSS) softwa-
re version 24.0 was used for statistical analysis.

The Institution's Research Ethics Committee approved
this research (CAAE: 58973616.2.0000.5149).

RESULTS

In the ten-year period, 3,087 newborns were hospitalized
for more than 48 hours in the unit, totaling 75,653 patients per
day, all of whom underwent blood culture, with 36 cases (posi-
tive blood cultures for Candida spp.) and 72 controls (negative
blood cultures for Candida spp.), With the inclusion of 108
neonates in the study.

The descriptive analysis of the 108 newborns showed that
57 (52.78%) were male, 49 (45.37%) were female and 2 (1.85%)
had ambiguous genitalia. The average gestational age was 31.41
weeks with a range of 24 - 40 weeks and the average weight
was 1,665.23 g with a range of 515-4,015. The median of the
1-minute Apgar was 7 and the 5-minute Apgar was 9.




Table 1. Incidence density of Healthcare-Associated Infections by ranges of weigth in case and control groups in a reference

Neonatal Unit, Minas Gerais, Brazil, 2008-2018.

CASES CONTROLS
Weight (g) Patient-day §HAIs Total §HAISs Incidence Patient-day §HAISs Total §HAIs Incidence
n(%) n (%) Density n(%) n (%) Density

<750 124 (15.35) 10 (22.73) 80.6 254 (9.21) 10 (14.92) 394
751-1.000 193 (23.89) 13 (29.54) 67.4 961 (34.84) 24 (35.82) 25
1.001-1.500 59 (7.30) 2 (4.55) 339 647 (23.46) 19 (28.36) 294
1.501-2.500 314 (38.86) 13 (29.54) 414 506 (18.35) 9 (13.43) 17.8

> 2.500 118 (14.60) 6 (13.64) 50.6 390 (14.14) 5 (7.46) 12.8

Total 808 44 54.5 2758 67 24.3

§HAIs — Healthcare-Associated Infections

Table 1 shows the incidence density (ID) of health-associ-
ated infections (HAI) in the neonatal unit of the present study,
stratified by weight and group (case and control). Previously,
the HAI ID was higher in the case group (p <0.001), and when
comparisons were made according to the weight ranges, the HAI
ID was again higher in the weight range of 751-1,000 g (p <0.001).

The prevalence of candidemia was 1.2%. When stratified
by weight, there was a higher prevalence (14.7%) in newborns
weighing <750 g. The other weights had a much lower preva-
lence: 1.1% in the range of 751 g to 1,000 g; 4.6% in the range
from 1,001 to 1,500 g; 0.2% in the range of 1,501 g to 2,500
g; and 0.2% above 2,500 g.

The average of 1,000 800 patients per day and is shown in
the control chart in figure 1. There was a significant difference
in candidemia ID between the weight ranges, with greater
identity in patients weighing <750 g (p <0.001).

It was found that of 108 patients, 75 (69.4%) used antimi-
crobials. Of these, 62 received more than two antimicrobials
and the most used were aminogenic 57 (76%), ampicillin 46
(61.3%) and vancomycin 37 (49.3%). One hundred patients
used cvc for an average of 19.76 days; 82 (75.9%) received PN
for an average of 8.53 days; The MV was used in 83 (76.8%)
patients for an average of 13.84 days. IUC was less used - 35
(32.40%) patients for an average of 2.95 days.

Surgical procedures were performed in 45 (41.7%) 59
surgeries were performed and 59 surgeries were performed,
separated by the system; musculoskeletal system (n = 3), car-
diovascular system (n = 10), head, eyes, ears, nose and throat

2009 2010 2011 2012 2013 2014 2015 2016 2017 2018
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Figure 1. Incidence Density Chart for Candidemia per 1,000
patients-day, in a reference Neonatal Unit, Minas Gerais,
Brazil, 2008-2018.

(n = 2), central nervous system (n = 13), digestive system and
abdominal surgery (n = 29) and genitourinary system (n = 2).

Eleven (30.55%) patients with candidemia died. When
stratifying deaths by weight, we found 3 weighing up to 750
g, 2 weighing between 751 and 1,000 g, 3 weighing between
1,501 and 2,500 g, and 3 weighing more than 2,500 g, with no
difference in mortality between weight ranges.

The variable use of PN, MV, IUC and aminoglycosides
showed greater significance in the univariate analysis for
greater risk of candidemia with statistical association in the
univariate analysis. These variables and those analyzed in the
multivariate analysis (p <0.20) are shown in table 2.

Table 2. Risk factors univariate analysis (p<0.20) for candidemia in a reference Neonatal Unit, Minas Gerais, Brazil, 2008-2018.

Risk factors Case Control Tp TOR 11IC 95%
Gender n(%)
Male 16 (44.4) 41 (58.6) 0.167*
Female 20 (55.6) 29 (41.4)
Parenteral nutrition n(%)
Yes 32(88.9) 50 (69.4) 0.026* 3.52 111-11.16
No 4(11.1) 22 (30.6)
Mechanical ventilation n(%)
Yes 34 (94.4) 49 (68.1) 0.02* 798 176 -36.11
No 2(5.6) 23 (319
Delay bladder catheter n(%)
Yes 19 (52.8) 17 (47.2) 0.01* 391 1.66-9.23
No 16 (22.2) 56 (77.8)
Previous surgery n(%)
Yes 19 (52.8) 27 (37.5) 0.130* 1.86 0.83-4.19
No 17 (47.2) 45 (62.5)
Aminoglycosides n(%)
Yes 33 (91.7) 54 (75) 0.039* 3.67 1.00-13.41
No 3(8.3) 18 (25)
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Ampicilin n(%)

Yes 27 (75)

No 9(29)
4th generation cephalosporin n(%)

Yes 7(19.4)

No 29 (80.6)
Glycopeptide n(%)

Yes 20 (55.6)

No 16 (44.4)
Macrolide n(%)

Yes 2 (5.6)

No 34 (94.4)
Metronidazole n(%)

Yes 5(13.9)

No 31(86.1)
Oxacilin n(%)

Yes 11 (30.6)

No 25 (69.4)

43 (59.7) 0.117* 2.02 0.83-4.92
29 (40.3)
5(6.9) 0.100%* 3.23 0.95-11.04
67 (93.1)
27 (37.5) 0.074* 2.08 0.92-4.70
45 (62.5)
0 0.109** 0.32 0.24 - 0.42
72 (100)
2(2.8) 0.040% 5.64 1.04-30.70
70 (97.2)
13 (18.1) 0.141* 1.99 0.79-5.06
59 (81.9)

fip= Significance level; TOR= odds ratio; |Cl 95%= Confidence Interval 95%; * chi-squared test and ** Fisher’s test

Table 3. Risk factors multivariate analysis for candidemia
with statistical significance in a reference Neonatal Unit,
Minas Gerais, Brazil, 2008-2018.

Risk factors B Tp TOR 1IC195%
Parenteral nutrition -0.231 0.025 3.52 111-1116
Delay bladder catheter ~ -0.276 0.005 391 1.66-9.23

Legend: “B=Statistical power; Tp=Significance level; TOR= odds ratio;
\Cl1 95%= Confidence Interval 95

In the multivariate analysis of categorical variables,
the use of NP, previous surgery, [UC, MV and antimicrobials
(aminoglycosides, ampicillin, beta-lactams, fourth generation
cephalosporin, glycopeptides, macrolides, metronidazole and
oxacillin) were found to be significant factors for the develop-
ment of candidemia (Table 2).

Multivariate analysis (Table 3) showed that patients who
used PN or IUC had a higher risk of developing candidemia, and
the fit model was good (Hosmer and Lemeshow with p = 0.99).

DISCUSSION

The prevalence of candidemia in our study was 1.2%. The
highest incidence was in 2010 and, when stratified by weight,
the highest incidence was among newborns weighing < 750
g as observed in other studies.®® This is justified by the im-
maturity of the immune system and the weakness of physical
barriers.” Multicenter study composed of case control studies
and prospective cohort carried out in 13 Neonatal Intensive
Care Units in 9 Canadian cities from 2001 to 2006 with 139
newborns (49 cases and 90 controls) stratified by weight, the
incidence rate was 1.5% for newborns <1,500 g (95% CI: 0.09-
3.26), 2.2% for newborns -births <1,000 g (95% CI: 1.02-3.39)
and 4.2% for newborns <750 g (95% CI: 1.23-7.66) in the 5-year
period.® In Brazil, a prospective cohort study conducted from
2012 to 2014 in another referral hospital in Minas Gerais sho-
wed an incidence rate of 5.25%.%

The period of greatest occurrence of candidemia found
in this study was in 2010 with 1 million cases per 1,000 pa-
tients per day and the occurrence of 6 cases, but it did not
reach the alert level (2SD).
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The use of ATM changes the flora, favors colonization
and, consequently, the proliferation of Candida spp. Studies
carried out in several countries have shown the use of antibiot-
ics, mainly of a broad spectrum, as an important predictor of
candidemia. In the USA, a multicenter cohort study, retrospec-
tive from 2001 to 2010 and composed of 530,162 newborns,
evaluated the risk factors for invasive candidiasis among new-
borns weighing <1,500 g. There were 330 cases of candidemia
and the use of broad-spectrum antibiotics was considered a
significant factor that affected the outcome (OR 1.6 95% CI:
1.1-2.4). The same result was found in 2010 by Benjamin et al,*
in a multicenter study also carried out in the USA by Lee et al’
composed of 6,833 newborns (OR 1.98 95% CI: 1.37-2.28) and
by Chen et al* in a 2016 study carried out in China with 5,075
hospitalized newborns and 69 cases of candidemia (OR 1.06
95% CI: 1.01-1,10). In this study, the antimicrobials that were
inserted in the multivariate analysis were aminoglycosides,
ampicillin, fourth generation cephalosporin, glycopeptides,
macrolides, metronidazole and oxacillin, but there was no
statistical significance in the multivariate analysis, which
may have been influenced by the high number of prescribed
antimicrobials prematurity, low weight and malformations of
newborns admitted to this unit.

It is a reference unit for fetal medicine and newborns
with malformations in the gastrointestinal tract that require
surgery for correction. Digestive and abdominal surgeries
were performed more frequently, although they were not
significantly associated with the outcome. Previous studies in
the same neonatal unit show that surgery is a risk factor for
laboratory confirmed infections, which prolongs the use of
invasive devices and NP, also identified as risk factors.!''?

Invasive devices are risk factors for infection by Candi-
da spp.”** In this study, the MV associated with the use of
endotracheal tubes had significance only in the univariate
analysis with an average time of use of 13.84 days, which cor-
roborates with the literature that presents the use of MV for
more than 5 days as risk factor. In a case-control study carried
out in Turkey, from 2000 to 2007, 2,420 newborns were admit-
ted and 28 were diagnosed with candidemia and the average
time for MV use was 5.5 days, with a standard deviation of
6.6 and p = 0.004.* Humidification of mechanical ventilators
is a source of inoculation of microorganisms in the trachea




because condensed water can accumulate in the ventilator

circuit, which can become contaminated during care and thus
colonize the patient's trachea. Other sources of inoculation
of contaminated material in the trachea are contaminated
nebulizers and endotracheal aspirations not performed using
appropriate techniques.'

The use of CVC was a risk factor presented in several
studies. However, our study did not confirm this device as a
higher risk factor for candidemia, despite 92.6% of newborns
using CVC. A prospective, multicenter study, carried out
in 8 countries in Latin America (Argentina, Brazil, Chile,
Colombia, Ecuador, Honduras, Mexico and Venezuela) from
2008 to 2010, studied 302 patients, 89 newborns and 213
children. CVC was a risk factor and had a similar proportion
in both groups; newborns versus children (70.8% vs. 62.4%, p
= 0.17).” The time of use promotes the adhesion of Candida
spp. in the catheter and can form a biofilm, causing invasive
candidiasis. Thus, it is strongly recommended, with a moderate
quality of evidence, that the catheter should be removed early
when the infection is presumed to be related to the device."

Although CVC was not a significant factor for candi-
demia in this study, the catheter-related sepsis clinical ID was
4.6 per 1,000 live births, and catheter-related laboratory sepsis
was 16.6 per 1,000 live births during that period. The presence
of this device requires packages for assistance from the team
for its insertion and maintenance to avoid infections related
to the catheter.

In the multivariate analysis, the ITUC was the only device
whose use was associated with a significant risk of candidemia,
although it was used by only 32.4% of patients and the average
duration of use (2.95 days) was low. It is a poorly presented fac-
tor in studies with newborns, although it is common in studies
carried out in adults and children. Prolonged use of IUC in-
creases peri-urethral colonization and microorganisms use the
surface of the catheter to rise into the bladder causing urinary
tract infection. The improper handling of the closed system
can be one of the causes of the proliferation of microorganisms
in the urinary tract, increasing the risk of candidiasis and,
consequently, invasive candidiasis. Although the use of IUC
is not frequent in the neonatal unit examined in this study,
it is necessary to review practices to prevent catheter-related
urinary tract infections according to the recommendations
of the National Healthcare Safety Network NHSN on how
to ensure early removal.'*"® Preventive measures should be im-
plemented to reduce the risk of developing candidemia among
hospitalized newborns, such as encouraging hand washing to
remove visible dirt and transient flora before and after pro-
cedures and handling the device, in addition to monitoring
through observations and raising the team's awareness of
the importance of hand hygiene. In general care neonatology
units, the recommendation is hygiene with soap and water or
70% alcohol. In neonatal intensive care units where the risk of
infection is greatest, the use of chlorhexidine is reccommended.!
Removal of the IUC when the fungal infection is diagnosed is
strongly recommended.’*'®

Parenteral nutrition was another factor that showed a
significant association in the multivariate analysis, and pa-
tients who used PN had a higher risk of candidemia than the
others. Fu et al in a retrospective case-control study conducted
in China with 449 newborns with very low birth weight (<1,500
g) showed that patients who used PN were 10 times more likely
to develop candidemia, (OR, 10.16; 95% CI, 2.25 - 45.94).%°

Lipid present in solutions of PN are responsible for the
growth of microorganisms and are associated to pH solu-
tion; the higher the pH, the higher the risk.?* The parenteral
nutrition preparation requires strict care by the team to avoid
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contamination of the solution.'*?

The use of aseptic techniques in the preparation and
installation of PN to ensure a closed system with an exclusive
CVC to avoid frequent handling of the device is strongly
recommended. The early introduction of enteral nutrition,
when possible, in the preference of breast milk, which contains
antibodies against Candida, decreases the time of use of NP.?

Despite the low prevalence, invasive candidiasis is an
important infection in newborns because it increases morbidi-
ty and mortality, and measures are needed to avoid increasing
its incidence in the unit. The mortality rate from candidemia
ranges from 15% to 60% in international studies, with the
highest rate among babies weighing less than 1000g."**% In
this study, the mortality rate was 30% and there was no differ-
ence between weight ranges.

One of the limitations of this study is the retrospective
design and the lack of information such as the use of PN that was
not part of the HICS database. To minimize information bias, all
physical and electronic records were analyzed to verify the use of PN.

The study shows that candidemia is associated with the
use of IUC and PN. This implies that the adoption of good
practices for the insertion, handling and early removal of CIC
together with the appropriate use of NP reduces infection
rates. In addition, the awareness and training of nursing pro-
fessionals is essential to reduce infection rates.
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ABSTRACT

Non-tuberculosis Mycobacterium (NTM) is a bacterial
group with pathogenic, phenotypic, and genotypic variability.
These microorganisms have been grouped according to the
growing and biochemical characteristics, and their ability
to cause disease. Immunodeficient patients are the most fre-
quently achieved, and laboratory identification is so difficult.
The disease caused by NTM has a slow progress, and it is
considered emerging and sometimes neglected. This literature
review reports about major clinically relevant species of non-
-tuberculosis Mycobacterium, and the methods available for
laboratory identification.

Keywords: Nontuberculosis Mycobacterium, molecular
bacterial identification, pathogenicity.

RESUMO

O Mycobacterium nio tuberculoso (NTM) é um grupo
de bactérias com variabilidade patogénica, fenotipica e genoti-
pica. Esses microrganismos foram agrupados de acordo com as
caracteristicas de crescimento e bioquimicas e sua capacidade
de causar doengas. Pacientes imunodeficientes sdo os mais fre-
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qiientemente atingidos, e a identificacao laboratorial é muito
dificil. A doenga causada pela MNT tem evolugéo lenta, sendo
considerada emergente e, as vezes, negligenciada. Esta revisdo
da literatura relata sobre as principais espécies clinicamente
relevantes de Mycobacterium néo tuberculosas e os métodos
disponiveis para identificagdo laboratorial.

Palavras-chave: Nontuberculosis Mycobacterium, iden-
tificagdo molecular bacteriana, patogenicidade.

RESUMEN

Mycobacterium no tuberculoso (NTM) es un grupo
bacteriano con variabilidad patdgena, fenotipica y genotipica.
Estos microorganismos se han agrupado de acuerdo con las
caracteristicas bioquimicas y de crecimiento y su capacidad
para causar enfermedades. Los pacientes inmunodeficientes
son los que se alcanzan con mayor frecuencia y la identifica-
cién de laboratorio es muy dificil. La enfermedad causada por
NTM tiene un progreso lento, y se considera emergente y en
ocasiones desatendida. Esta revision de la literatura informa
sobre las principales especies de Mycobacterium no tubercu-
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losas clinicamente relevantes y los métodos disponibles para la
identificacion de laboratorio.

Palabras clave: Mycobacterium no tuberculoso, identifi-
cacion bacteriana molecular, patogenicidad.

INTRODUCTION

The Mycobacteriaceae family is composed by microor-
ganisms with variable pathogenic potential, treatment choice,
and growth characteristics.! Non-Tuberculosis Mycobacteria
(NTM) are found widely distributed worldwide in a variety of
environments such as water, soil, and animals. Acquisition of
these microorganisms by the patients occurs from the environ-
ment, but the sources hardly are identified.? Transmission has
been reported due to inadequately sterile medical or aesthetic
equipment, caused by fast growing mycobacteria. Due to their
ability to form biofilm in both organic and inorganic materials,
these bacteria may contaminate medical devices such as endos-
copes and surgical solutions, water systems, tattoo materials,
water heaters, swimming pools and showers.

Lung infections affect patients with cystic fibrosis,
emphysema, bronchiectasis, alpha-1 antitrypsin deficiency,
Williams-Campbell's syndrome, Sjégren's syndrome, and the
most varied primary immunodeficiencies are the main risk
factors for acquire NTM infections. For the disseminated
form, there is usually a relationship with severely immuno-
deficient patients, such as those who received tumor necrosis
factor (TNF alpha) antagonists, interferon gamma, trans-
planted from any organ (primarily bone marrow and kidney
transplantation) and untreated HIV positive patients.’ In 1980,
the disseminated form of the M. avium Complex (MAC) was
identified as an important pathogen in patients with AIDS
and clinical symptoms, in addition to the exclusion of other
microorganisms as cause. The pathogen exclusion criteria are
adopted in sample from non-sterile site, mainly pulmonary
origin. The definitive diagnosis of NTM infection should be
based on the second sample or a sterile site sample to determi-
ne the clinical significance. It is recommended to collect the
new lung sample after one week of the first, in order to exclude
transitional colonization.* In addition, the laboratory detec-
tion of NTM is not the only decisive factor in the diagnosis
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of an infection by these microorganisms, by considering their
action as contaminant or colonizer. The clinical criteria such as
radiological finding is used is association.®

Although there have been increasing reports of NTM
infections across the world, epidemiological data are scarce.
NTM infections are not always reported, neither patient con-
ditions nor risk factors, which help the infection identification.
Being a slow course disease, brings up the delay in suspecting
that it is an NTM. These infections are rare and are estimated
to reach 2 per 100,000 people. The geographic distribution of
NTM species is represented in figure 1.°

Pathogenicity and antibiotic resistance of NTM species

Mpycobacterium spp. may be classified according to their
ability to cause human infections. The pathogenic species
include M. leprae and M. tuberculosis complex. The M. avium
complex, M. abscessus, M. chelonae, M. fortuitum, M. haemo-
philum, M. intracellulare, M. kansasii, M. marinum, M. szul-
gai, M. ulcerans, M. malmoense, M.scrofulaceum, M. szulgai,
M.xenopi, M. simiae are classified as potentially pathogenic
species. Finally, M. agri, M. alvei, M. brumae, M. gastri, M.
mucogenicum, M. obuense, M. pulveris, M. terrae, M. gordonae
are classified as rarely pathogenic species. The last group is
most frequently associated with environment.! This classifi-
cation complements the clinical and radiological findings to
conduct the patient treatment. The main clinically important
NTM are described in the table 1.

In addition, NTM species present diversity of antimi-
crobial resistance profile, and this is determining for therapy
choice. Overexpression of efflux pump, reduced affinity for
the drug, or production of drug-inactivating enzymes are
some mechanisms expressed by this species. So far, most of
the mechanisms described in these species are encoded by
chromosomal genes.” It’s important to highlight a mechanism
described in M. abscessus Group causing resistance to macro-
lides. When exposed to the drug, there is induction of erm(41)
gene expression (erythromycin ribosomal methylase), which
encodes a methyltransferase, thus preventing the binding of
antibiotic in the 23s region of RNA, resulting in resistance.®?
Detection of the erm(41) gene is extremely important to good

@ . avium complex

@ M. abscessus

@ . kansasii

M. fortuitum

M. intracelullare
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@ M. xenopi

@ M. gordonae

Figure 1. Geographic distribution of NTM species according to the frequency of isolation.
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clinical conduct, since some species have a 274 bp deletion in
the erm gene, taking over the inactive gene, so allowing the
use of clarithromycin, the first choice of drug in M. abscessus
infections.” M. abscessus is resistant to first-line tuberculosis
drugs (rifampicin, isoniazid, ethambutol and pyrazinamide)
and has reduced susceptibility to imipenem (Figure 2)."°

Diverse recommendations for NTM lung disease tre-
atment are described, according to the species. Van Ingen',
affirmed that the use of rifampicin, clofazimine, ethambutol,
macrolide, amikacin or streptomycin are recommended for M.
avium complex and M. kansasii. The treatment with rifampi-
cin, clofazimine, ethambutol, macrolide is alternative; howe-
ver, for M. abscessus subsp. abscessus or subsp. bolletti (induced
resistance), there is no alternative antibiotics. The association
between three or four drugs, as amikacin, cefoxitin, imipenem,
tigecycline, and linezolid (Intensive Phase) is recommended.
For M. abscessus subsp. massiliense (no induced resistance)
other therapeutic options are available, like macrolide plus
amikacin, cefoxitin, imipenem or linezolid (Intensive Phase). Al-
ternative options like amikacin, cefoxitin (Intensive Phase), ma-
crolide, and ciprofloxacin can be also used. For all NTM species
its recommended more than 12 months or a negative culture."

Due to variability of pathogenicity and antibiotic
resistance among NTM species, the correct bacterial species
identification should always precede the treatment to avoid
empirical or mistaken therapy, leading to therapeutic failure
and/or development of antimicrobial resistance. However,
clinicians end up with little information regarding the identi-
fication of these species. Susceptibility tests are performed for
a small range of antibiotics, making it difficult to choose an
effective therapeutic method.”

Phenotypic identification of NTM

For a long time, the Runyon classification has been used
as a method for NTM species differentiation based on grown
time (fast - up to 7 days; slow - more than 7 days), grown tem-
perature, pigment production, and grown in selective media.!
Based on these phenotypic characteristics, we may classify the
NTMs as: (I) photochromogens, that species characterized by
slow growth of colonies. Cultures develop yellow pigment only
when exposed to light (M. kansasii and M. marinum); (II) sco-
tochromogen, the species characterized by slow colony growth
and develop pigment in both light and dark (M. gordonae and
M. scrofulareum); (III) acromogens, the species characterized
by slow colony growth and no pigmen production (M. avium,
M. ulcerans, M. haemophilum, M. xenopi, and M. malmoense);
and the last group (IV) the species characterized by rapid growth,
with or without pigmentation (M. fortuitum, M. chelonae, M. abs-
cessus) (Table 1). Besides the hard work and the time consuming,
the biochemic and phenotypic classification is not efficient in dis-
criminating all species, leading to a late and inaccurate diagnosis.
The need for identification of the species has grown in recent
decades, due to the increased frequency of isolates, mainly due
to use of liquid culture media in automated systems.'?

Molecular Identification of NTM
DNA-based identification

Molecular methods have greater reliability due to higher
sensitivity and specificity rates than conventional biochemical
methods, and has allowed to identify and characterize NTM
group, which have up to 70% similarity between species.>'> One
common molecular method used by clinical laboratories is the
PRA-hsp65 (Polymerase Chain Reaction Restriction Analysis
of the hsp65), which identifies by amplifying a 439 bp fragment

Table 1. Clinical and phenotypic characteristics of MNT species.

Specie

Phenotypic characteristics

Infection Site

Risk factors

M. avium Complex (MAC)

Slow grown, acromogenic

Lung infections

Cystic fibrosis, smokers, alcoholics,

postmenopausal women, and HIV.

M. fortuitum complex

Fast grown, pseudo chain factor

forming

Skin and soft tissue

Postoperative or catheter-related

infections

M. kansasii

Fast grown, pseudo chain factor

forming, rough colonies

Lung infection, with infiltrates in the

cavities

Pneumoconiosis, chronic obstructive
pulmonary disease, tumors, alcoholism,

and HIV

M. abcessus Group

Fast grown

Skin and soft tissues, and disseminated

infection

Gastroesophageal disorders, and cystic

fibrosis

M. chelonae

Fast grown, pseudo chain factor

forming

Skin and soft tissue, bone and keratitis

Insertion of prosthetic devices, including
prosthetic heart valves, lens implants,

artificial knees and hips

M. marinum

Slow grown, photochromogenic

Fingers, hands, elbows, knees or soft
tissues (pool and aquarium granuloma),

osteomyelitis, and arthritis

Solid-organ and hematopoietic stem cell
transplant recipients or those on anti-TNF

treatment

M. ulcerans

Slow grown

Buruli ulcer - indolent, with progressi-
vely necrotic lesions, causing ulcers and

nodules, possibly affecting the bones

Skin trauma followed by the contact with

contaminated soil or water

M. haemophilum

Fastidious, requires grown factors such

as hemine, hemoglobins or iron

Multiple skin lesions or ulcers, abscesses,
fistulas, osteomyelitis, cervical lympha-

denitis

HIV patients, solid organ transplantation,
bone marrow transplantation, and

prolonged steroid use

M. celatum

Slow grown

Lung, lymphnodes and disseminated

infections

Contact with ferrets, pigs and deer,

suggesting a zoonotic disease
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Figure 2. Macrolide resistance mechanism in M. abscessus Group. A. The exposition to macrolide antibiotics, induce the expres-
sion of erm(41) gene, producing a methyltransferase enzyme, that prevent the binding of antibiotic with 23S rRNA. B. In some
isolates, the erm(41) have a 274 bp deletion, resulting in inactivating the gene expression, and allowing the use of macrolides.

of the aforementioned gene that is amplified and digested by
two restriction enzymes BstE II and Hae III. According to the
enzyme restriction pattern, the species are determined using
an algorithm that presents several microbial profiles from pu-
blished scientific data (http://app.chuv.ch/prasite/index.html).
The main limitation of this technique is the fact that some
species share the same profile and new species do not yet have
the described restriction profile.! In house PCR methods stan-
dardization represent a challenge for the laboratories, since
the different species present high similarity between genomes,
making it difficult to choose gene targets that can be used to
differentiate between them.

Currently, there are commercial PCR based kits as Ge-
notype Mycobacterium CM ™ (Hain, Lifescience, Germany),
SpeedOligo™ (Thermo Fisher, Massachusetts, USA), and Q
Gene Mycobacteria (Kyokuto Pharmaceutical Industrial Co.,
Ltd., Tokyo, Japan). The last two methods include a nucleic
acid chromatography of DNA-tagged primers and DNA-DNA
hybridization on a membrane strip. The chromatography re-
places the electrophoresis stage. All commercial PCR methods
require fewer colonies, as well as requiring less microorganism
manipulation, easy execution, and high ability to distin-
guish species that are not possible by biochemical methods.!
However, a limited number of species profile in is identified.
Costa-Alcalde et al.”? analyzed the performance in distinguish
species through Genotype Mycobacterium CM, comparing
with results of sequency of rpoB gene and had a low agreement
of 62,8%. Ramis et al. ™ evaluated the speed oligo detection
capacity for detecting mycobacteria, previously sequenced in
the rpoB and hsp65 region and obtained a 93.5% of agreement.
Chikamatsu et al.”” analyzed Q Gene Mycobacteria with 340
types strains and clinical isolated and had an agreement of
99,4%. Furthermore, some still are expensive, limiting the
laboratories that can use them.

More recently, the GENEDIA MTB/NTM™ detection kit
(Green Cross Medical Science Corp., Chungbuk, Korea), was
available for use. This is a multiplex RT PCR to differentiate

MTB and NTM samples, which consists of detecting the inter-
nal spacer region 1S6110 for M. tuberculosis and the gene rpoB
to NTM. The study of Shin et al.** analyzed 687 sputum sam-
ples, comparing the culture result with the kit's performance
and observed 99.7% of specificity for NTM species, however,
an extremely low sensitivity of 23.2% was observed. In addi-
tion, this method is not able to differentiate the MTN species.
Through genome sequencing, Matsumoto et al.”, de-
veloped a database of multiple locus sequence typing (MLST)
based on 184 genes from 7,547 genomic profiles and. The authors
describe the identification of 100 samples in 10 minutes, by using
sequencing by Illumina MiSeq instrument and 200 samples wi-
th ONT MinION. Despite the genome sequencing being highly
sensitive and specific, these methods are yet very expensive
and inaccessible to most clinical microbiology laboratories.

Identification of NTM by MALDI TOF (Matrix Assisted
Laser Ionization and Desorption)

MALDI TOF is an identification technique that is based
on laser bacterial cell disruption, allowing protein ionization,
which is pulled into a detection channel by vacuum. The pe-
riod these proteins take during flight (TOF) result in different
peaks profile, allowing for identification according to genus
and species.”® For many bacterial species, direct identification
of the colony is already possible; however, for identification of
Mpycobacterium spp., prior extraction is necessary due to the
thicker and more resistant wall, which makes it difficult to
expose ribosomal proteins that are used for identification. In
addition, databases are already being updated for the intro-
duction of new species.”” The MALDI TOF methodology has
revolutionized microbiology with regard to the rapid and ac-
curate identification of microorganisms. The big issue is that,
despite the very low cost to perform the test, the equipment
acquisition and maintenance has a high cost, limiting the tool
to large laboratories.
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HPLC - High Performance Liquid Chromatography

HPLC is a method of separating chemical compounds in
solution to identify and quantify each component in a solution.
For mycobacteria identification use, the analysis of the mycolic
acids presents in the microorganism’s wall is made, thus de-
termining their profile, which is compared with a library of
reference strains profiles. It is a fast, practical and relatively
low-cost technique when compared to genomic methods. Ho-
wever, it yet has some limitations such as the presence of few
species in the database (average of 25 species), besides, it often
confuses complexes and, for these reasons, it hasn’t been used
in the clinical routine.>!"2

Monoclonal antibodies-based identification

Chuensirikulchai et al.?* developed a biosensor that uses
monoclonal antibodies specific for Ag85B. Ag85B is the most
secretory protein of mycobacterial antigens, which is directly
linked to the formation of the cell wall and shows molecular di-
fferences between species. This method was able to distinguish
between MTB and NTM, however, the distinction among
NTM species is not available until now. The use of Ag85B as a
diagnostic method is innovative and are under improvement,
not being used by clinical laboratories until now.

CONCLUSION

NTM are microorganisms with great biochemical, phe-
notypic and genotypic similarity, which makes their correct
identification so difficult. These microorganisms have been
neglected for years due to their slow course of infection and
consequent diagnostic difficulties, and due to be considered a
colonizing or contaminating of culture. Due to the elevation of
the vulnerable population, reports of affected patients by NTM
have been increasing. Compared to other bacterial groups,
we have few studies about the drugs efficiency, sensitivity test
cutoffs and resistance researches. With new high precision
molecular techniques such as next generation sequencing and
MALDI-TOF, a major revolution in this genus is expected like
species reclassification, grouping of some and even the studies
of new species.
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RESUMO

Justificativa e objetivos: Identificar na literatura cienti-
fica as acOes de controle de infec¢do desenvolvidas na Atencdo
Domiciliar - AD no Brasil. Métodos: Revisdo integrativa da
literatura. A busca de artigos foi realizada nas bases de dados
LILACS e PubMed. Contetdo: Foram incluidos oito estu-
dos, concentrados em trés autores principais. Investigacoes
sobre taxas de infec¢do, fatores de risco e competéncias dos
enfermeiros para o desenvolvimento de préticas de controle
de infec¢do na AD foram os temas principais. Conclusdo: A
revisdo revelou que o desenvolvimento de a¢des de controle de
infec¢do na AD é incipiente no Brasil. Nao foram encontradas
evidéncias de programas de controle de infecgdo nesse cenario.

Descritores: Servigos de Assisténcia Domiciliar, Controle
de Infeccio, Infecgao.

ABSTRACT

Background and objectives: To identify in the scientific
literature the infection control actions developed in Home
Health Care - HHC in Brazil. Methods: Integrative literature
review. The search for articles was performed in the databases
LILACS and PubMed. Contents: Eight studies were included,
focusing on three main authors. Survey of infection rates, risk
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factors and competencies of nurses for the development of in-
fection control practices in HHC were the main themes. Con-
clusion: The review revealed that the development of infection
control actions in HHC is incipient in Brazil. No evidence of
infection control programs was found in this setting.
Keywords: Home Health Care, Infection Control, Infection.

RESUMEN

Antecedentes y objetivos: Identificar en la literatura
cientifica las acciones de control de infecciones desarrolladas
en Servicios de Atencion de Salud a Domicilio - SASD en Bra-
sil. Métodos: Revision integral de la literatura. La busqueda de
articulos se realiz en las bases de datos LILACS y PubMed.
Contenido: Se incluyeron ocho estudios, concentrados en tres
autores principales. Las investigaciones sobre las tasas de infec-
cion, los factores de riesgo y las competencias de las enfermeras
para el desarrollo de practicas de control de infecciones en los
SASD fueron los temas principales. Conclusion: La revision
revel6 que el desarrollo de acciones de control de infecciones
en SASD es incipiente en Brasil. No se encontré evidencia de
programas de control de infecciones en este escenario.

Palabras clave: Servicios de Atencién de Salud a Domi-
cilio, Control de Infecciones, Infeccion.




INTRODUCAO

A Aten¢ao Domiciliar - AD vem se destacando como al-
ternativa de atencdo a satide.”* E definida como a “modalidade
de atengdo a satde [...] caracterizada por um conjunto de agoes
de prevencdo e tratamento de doengas, reabilitagdo, paliagdo e
promocao a satde, prestadas em domicilio”.*

O Nucleo Nacional das Empresas de Servigos de Aten¢io
Domiciliar - NEAD afirma que, segundo o Cadastro Nacional
dos Estabelecimentos de Satde - CNES, o niimero de empresas
de Servico de Atenc¢do Domiciliar no Brasil saltou de 18 (dezoi-
to) em julho de 2012, para 676 (seiscentos e setenta e seis) em
junho de 2018%. Publicagdao do Ministério da Satide mostrou
que hd equipes da AD no Sistema Unico de Satide - SUS em
funcionamento em 25 estados brasileiros, estando disponivel
a cerca de 26% da populagao brasileira. Essas equipes atende-
ram, em média, 34 mil pacientes por més no ano de 2016©.
Essas publicagoes demonstram a importincia da modalidade
no Brasil. Pesquisadores jd apontam, inclusive, déficit na oferta
de servicos de AD, no contexto nacional e internacional, con-
siderando as demandas por cuidados e necessidades de satde
que se apresentam.'

Sdo apontadas na literatura duas facetas que mobiliza-
ram o crescimento da AD: uma racional, mais evidente entre
os gestores dos servicos de sadde, relacionada a redu¢ao de
custos por meio da abrevia¢do ou substitui¢do da internagido
hospitalar. A outra aspira @ mudan¢a no modelo de atengio,
mais humanizada e centralizada nas necessidades do usuario
e de sua familia e é mais relevante para os profissionais da sau-
de.” Além disso, outros fatores motivaram o fortalecimento da
AD. Na percepcao de usudrios e cuidadores, ser assistido pelo
servico ampliou a autonomia, a qualidade de vida e o acesso
aos demais servigos de satde da rede.® A redu¢do do risco de
complicagdes advindas de internagdes hospitalares, dentre elas
as infecgoes, também é relacionada como vantagem da assis-
téncia em saude no domicilio.’

Investigacdes sobre o perfil epidemioldgico dos pacien-
tes assistidos por servicos de AD no Brasil revelam uma pre-
dominancia de pacientes idosos e com alta dependéncia para
as atividades didrias de vida.»*!*'? Esse perfil estd relacionado
a riscos adicionais de eventos adversos, entre eles infec¢des,
seja por suas condigdes clinicas ou pela maior necessidade de
dispositivos, tais como sondas de traqueostomia e gastrosto-
mia e cateteres vesicais. Essas condi¢des requerem estratégias
preventivas e de monitoramento adicionais.”**

Reconhecendo o risco de infec¢cdes na assisténcia domi-
ciliar e a necessidade da implantagdo de medidas de prevencao
e controle, desde 2006 a Agéncia Nacional de Vigilancia Sani-
taria — ANVISA exige que os servigos de AD elaborem e imple-
mentem um Programa de Prevencdo e Controle de Infecgoes e
Eventos Adversos - PCPIEA, visando a redugdo da incidéncia
e da gravidade desses eventos.”

Diante desse cendrio, o objetivo do presente estudo
¢é identificar na literatura cientifica as acdes de controle de
infeccdo desenvolvidas na AD no Brasil. A realizagdo do es-
tudo justifica-se pela necessidade de identificar estratégias que
proporcionem uma assisténcia mais segura nesse contexto,
dadas a importincia e as particularidades dessa modalidade
de aten¢do a sadde.

METODOS

Trata-se de uma revisdo integrativa da literatura. O
método tem a finalidade de reunir e sintetizar resultados de
pesquisas sobre um delimitado tema ou questdo, de maneira
sistemdtica e ordenada, contribuindo para o aprofundamento
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do conhecimento do tema investigado.'®

O controle de infec¢do na Atengdo Domiciliar é o tema
dessa revisdo e foi baseada na seguinte questdo norteadora:
Quais sdo as a¢des de controle de infec¢do desenvolvidas nos
servicos de AD brasileiros?

A busca de artigos cientificos foi realizada nas bases de
dados PubMed e LILACS. Como critérios de inclusio foram
utilizados os Descritores em Ciéncias da Satide — DeCS: “assis-
téncia domiciliar” e “Infec¢do” e os descritores Medical Subject
Headings — MeSH: “home care” e “infection”. Assim, a estra-
tégia de busca na LILACS foi: “assisténcia domiciliar” AND
“infec¢do”. Na PubMed foi: “home care” AND “infection” AND
“Brazil”. Optou-se por néo utilizar os descritores “controle de
infecgdo” ou “infection control” pelo nimero reduzido de itens
no resultado da busca. Os critérios de exclusdo foram publica-
¢des com mais de dez anos e estudos ndo realizados no Brasil.
O fluxograma da busca e selecdo de artigos estd representado
na figura 1.
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Figura 1. Fluxograma da busca e selecédo de artigos.
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RESULTADOS

Os estudos incluidos nesta revisao estdo relacionados no
quadro 1.

Observa-se que os artigos incluidos resultaram das teses
e dissertagdo dos mesmos autores. Assim, os nove estudos
avaliados nesta revisdo concentraram-se em trés autores prin-
cipais. Os estudos incluidos nesta revisdo abordaram as taxas
de prevaléncia e incidéncia de infec¢do, fatores de risco e as
competéncias necessarias aos enfermeiros para o desenvolvi-
mento de acdes de prevencio e controle de infecgdo na AD.

O Estudo numero 17 é uma publica¢do dos resultados
parciais da dissertagio numero 7.* A pesquisa, um estudo
epidemioldgico baseado em dados de prontudrio, contemplou
973 pacientes assistidos por um servigo de AD do Distrito
Federal no periodo de 2003 a 2010, sendo a maioria idosos (750
ou 77%). Do total de pacientes, 394 (40,5%) desenvolveram
alguma infec¢do. As infec¢es do trato urindrio — ITU’s foram
as mais frequentes - 198 casos (50,2%), acompanhadas de
pneumonias - 96 ocorréncias (24,8%) e infecgoes de feridas -
59 casos (14,9%). Do total de 431 pacientes que evoluiram para
o 6bito, 175 (40,6%) desenvolveram alguma infec¢do durante
o periodo do estudo. O modelo de analise multivariada con-
siderou fatores individuais (idade, sexo e grau de dependéncia
para atividades de vida didria), ambientais (presenca de dgua
encanada e coleta de lixo no domicilio) e residenciais (presenga
de animal doméstico e tipo de acomodagao — quarto individual
ou coletivo) e foram encontrados os seguintes resultados: ida-
de acima de 80 anos e acomodagdo em quarto coletivo foram
significativamente associadas & pneumonia. Sexo feminino




Quadro 1. Estudos incluidos na revisao.

Estudo Ano/ Periédico Titulo Autor (es)
1 2018/ Revista da Sociedade Brasileira de Home care in the Federal District: factors associated with the first Barros LN, et al
Medicina Tropical occurrence of acute lower respiratory infection and death(17)
2 2016/ Acta Paulista de Enfermagem Prevencéo e controle das infeccoes no domicilio: desafios e Valle ARMC, et al.
implicagdes para enfermagem(18)
3 2015/ Revista Mineira de Enfermagem Habilidades e atitudes do enfermeiro na atencdo domiciliar: bases Valle ARMC, et al.
para a prevencdo dos riscos de infeccdo(19)
4 2013/ Biblioteca Digital Universidade de Competéncias do enfermeiro para a¢Ges preventivas na atencdo Valle ARMC.
Sao Paulo domiciliar com énfase nos riscos de infecgdo [tese](20)
5 2012/ American Journal of Infection Health care—associated infection and hospital readmission in a home Silva ARA, et al.
Control care service for children(21)
6 2012/ Infection Control Incidence rates of healthcare-associated infection in a pediatric home Silva ARA, et al.
and Hospital Epidemiology healthcare service(22)
7 2012/ Repositorio Institucional da Atencdo Domiciliar da Regional de Satde de Sobradinho/DF: perfil Barros, LN.
Universidade de Brasilia clinico-epidemioldgico de pacientes, analise de sobrevivéncia e
fatores associados com doengas infecciosas e dbito, no periodo de
2003 a 2010 [dissertagdo](23)
8 2010/ Repositério Institucional da Fiocruz | InfecgBes relacionadas a assisténcia domiciliar (home care) e em Silva ARA.
unidade de tratamento intensivo pediatricos [tese](24)

Fonte: Dados do estudo.

foi um fator protetor para pneumonia; a presen¢a de animais
no domicilio associou-se a infec¢do de feridas. Maior grau de
dependéncia foi um fator protetor para infec¢do de feridas;
idade acima de 81 anos, sexo feminino, acomoda¢io em quarto
coletivo e presenga de animais no domicilio se associaram sig-
nificativamente as ITU’s; maior grau de dependéncia e idade
acima de 30 anos foram associados ao 6bito.?

Os artigos 2" e 3" correspondem a publica¢do de resul-
tados da tese numero 4.%° Os autores se dedicaram a pesquisar
as competéncias requeridas aos enfermeiros da Atengdo Bésica
para realizar a prevengdo e o controle de infecgées na AD.
Foram identificadas 61 (sessenta e uma) competéncias dividi-
das em nove dimensoes — trés relacionadas ao conhecimento,
cinco as habilidades e uma associada as atitudes. Evidencia-se
a diversidade de competéncias elencadas a partir do consenso
de especialistas, decorrentes da singularidade que é a atuagdo
dos enfermeiros da AD. A partir dessas competéncias foram
elaboradas diretrizes para as préticas de preven¢ao e controle
de infec¢do na AD, assim categorizadas:

Praticas de prevengdo e controle de infec¢io relaciona-
das ao usudrio;

relacionadas ao ambiente;

relacionadas ao profissional;

relacionadas a organizagdo do servigo de Aten¢do Do-
miciliar;

na terapia infusional;

no cuidado com feridas;

no cuidado com o trato urindrio;

nos cuidados com circuitos respiratorios;

nos cuidados com alimentacio enteral.’

Por fim, os artigos numero 5% e 6** estdo relacionados
a tese numero 8. Os pesquisadores se propuseram a iden-
tificar as infec¢des associadas ao servico de AD e a Unidade
de Terapia Intensiva Pediatrica - UTIP de referéncia e ainda
mensurar as densidades de infec¢do em ambos os servigos.
As principais infec¢des relacionadas a assisténcia domiciliar
foram pneumonias, doenga influenza simile e infec¢des cuté-
neas, correspondendo a mais de 70% do total de infec¢des. As
pneumonias foram as principais causas de reinternagdes hos-
pitalares entre as criangas assistidas pela AD. As densidades

de incidéncia de infec¢do geral (11,1 por 1000 pacientes-dia) e
de pneumonia associada a ventilagio mecénica (6,8 por 1000
ventiladores-dia) foram menores na AD em comparagio a
UTIP de referéncia - 15,3 por 1000 pacientes-dia e 9 por 1000
ventiladores-dia, respectivamente. No entanto, nos dois casos,
as diferengas nao foram significativas. As taxas de utilizagdo
de ventilagdo mecénica foram semelhantes na AD (29,3%) e
UTIP (30,2%). Demonstrou-se a ocorréncia de bactérias mul-
tirresistentes no ambiente de assisténcia domiciliar, ndo sendo
possivel, entretanto, relacionar com as bactérias encontradas
na UTIP e nem estabelecer a dindmica de aquisi¢do das mes-
mas. Diante dos resultados, o estudo apontou a importancia de
aperfeicoar a prevencdo e o controle de infec¢des na assisténcia
domiciliar e listou algumas medidas: utiliza¢do de protocolos
sobre o reprocessamento de materiais; revisdo periddica de
fluxos e processos operacionais; adogdo e cumprimento de
medidas elementares de prevencao de infec¢des por familiares
e profissionais da saude, como a higiene das méos; divulgagao
para as equipes dos pacientes colonizados com germes multir-
resistentes; formular discussdes sobre as precauc¢des de contato no
domicilio; e promover estudos que verifiquem o impacto financei-
ro das infec¢oes relacionadas a assisténcia a satide na AD.*

DISCUSSAO

O Programa de Controle de Infec¢do é uma importante
ferramenta para a operacionalizagdo das agdes de prevengido
e controle das infec¢des relacionadas a assisténcia a saude —
IRAS. E definido como “um conjunto de agdes desenvolvidas
deliberada e sistematicamente, com vistas a redu¢do méxima
possivel da incidéncia e da gravidade das infec¢bes”” A sua
elaboragdo e manuten¢io sdo obrigatorias nos hospitais brasi-
leiros desde 1997. Na AD, o Programa ¢ exigido desde 2006
e a mesma norma define indicadores a serem monitorados
pelos servicos: taxas de mortalidade, internacdo, infec¢do e
alta.”” Entretanto, por meio da presente revisdo, ndo encontra-
mos evidéncias desses programas e nem do monitoramento
dos indicadores apontados acima. Nesse sentido, um estudo
apontou a auséncia de comissdes e programas de controle de
infeccdo na AD.”® Numa revisdo integrativa que incluiu 187
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(cento e oitenta e sete) artigos publicados entre 2009 e 2013
sobre a assisténcia de enfermagem no domicilio, as autoras
destacaram que “nenhuma produgido abordou o tema controle
de infec¢dao de forma ampla e direcionada especificamente
para a area da enfermagem” e apenas dois estudos discutiram
riscos bioldgicos e o manejo de residuos dos servigos de saude
no domicilio.””

As principais medidas para a prevengédo e o controle de
infecgoes relacionadas a AD identificadas na literatura nacio-
nal e internacional estdo listadas abaixo e refletem coesdo com
as medidas elencadas em estudos incluidos nesta revisao.*
Importante destacar que nos Estados Unidos da América —
EUA, a Association for Professionals in Infection Control and
Epidemiology - APIC e o Healthcare Infection Control Practices
Advisory Committee - HICPAC, do Centers for Disease Control
and Prevention — CDC, definem a Infeccdo Relacionada a
Assisténcia Domiciliar como aquela que ndo estava presente
e nem incubada no momento da admissdo do paciente no
servico de AD. Infec¢oes manifestadas em até 48 horas apds a
admissdo, sdo reportadas ao servico de saude que previamente
assistia ao paciente.?®

Adesio as precaugdes padrao que incluem a higiene das
maos, o uso adequado de Equipamentos de Prote¢do Indivi-
dual - EPT’s (luvas, mascaras, 6culos de protecio e capotes) e
cuidados com materiais perfurocortantes, incluindo o descarte
apropriado;***

Adesao as recomendagdes nacionais e internacionais
para a inser¢do e manutencdo de dispositivos;**-*°

Vigilancia das infec¢des, incluindo o levantamento de
taxas de incidéncia e/ou prevaléncia, a notificagdo e o geren-
ciamento do uso de antimicrobianos;?*-*

Treinamentos e capacitagdes para profissionais, familia-
res e cuidadores;*

Vacinag¢io dos profissionais da saude e dos usudrios da
AD;28-30

Estabelecimento de medidas de prevengdo de infecgoes
especificas: infec¢des do trato respiratério, incluindo a gripe;
infecgdes de corrente sanguinea; infecgdes urindrias e infec-
¢Oes de pele e partes moles;?**°

Empenho de recursos em comissdes de controle de in-
fec¢do e ferramentas para auxiliar na tomada de decisdo.”

A vigilancia das infecgoes foi tema de estudos incluidos
nessa revisao.””??* Na literatura internacional também foram
encontrados estudos com esses temas, entretanto as diferentes
abordagens metodoldgicas ndo permitem a comparagdo entre
eles. Nesse sentido, uma revisdo sistematica com 25 estudos
sobre a prevaléncia de infec¢des e os fatores de risco na AD
teve seus resultados limitados por diferencgas nas defini¢des das
infecgdes e nas formas de célculo entre os estudos, impedindo
a comparagao entre eles. Os fatores de risco também variaram
drasticamente, a ponto de se contradizerem em alguns casos.”

Estudo realizado nos EUA avaliou 24.887 internagdes
hospitalares no ano de 2013 entre os usudrios idosos de ser-
vicos de AD (amostra aleatdria de 5% dos dados nacionais do
OASIS de 2013). Dentre essas, 1.133 internac¢des (4,6%) foram
motivadas por infec¢des urinarias relacionadas a assisténcia
domiciliar. Os fatores de risco identificados foram: sexo femi-
nino, dependéncia severa para atividades de vida didria, ter um
cuidador, tratamento prévio para infec¢do urindria nos tltimos
14 dias, presenca de sonda vesical e histdria prévia de uso de
sonda vesical e cistostomia. A importancia da identificagdo de
fatores de risco para infecgdes é permitir o estabelecimento de
medidas de prevengdo e controle mais rigorosas entre aqueles
pacientes com maiores riscos conhecidos.®

Outro estudo norte-americano descreveu as propor¢des
de hospitalizagdo e atendimentos de emergéncia causados por
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infeccdo entre os pacientes assistidos por servicos de AD e
comparou as taxas de infec¢ao entre os servigos. Esse estudo
incluiu 199.642 pacientes assistidos por 8.255 servicos AD de
todo o pais no ano de 2010 (amostra aleatoria de 20% dos dados
nacionais do OASIS de 2010). Os principais resultados foram:
7.018 (3,5%) pacientes desenvolveram infec¢des e necessitaram
de atendimento de emergéncia e/ou hospitalizagao. Nao foram
consideradas as infec¢des diagnosticadas e tratadas pelo pro-
prio servico de AD. Do total de 36.360 internagdes, 6.272 (17%)
foram por infecgdo: 2.878 (7,7%) infecgdes respiratorias, 1.702
(4,7%) infecgoes de pele ou partes moles; 1.587 (4,4%) infec¢des
urinarias e 105 (0,3% infecgdes de corrente sanguinea). As ta-
xas de infec¢do variaram consideravelmente entre os servigos,
de 0 a 33,3%, com média de 3,5%. Para esse calculo, foram
considerados os servicos com mais de 10 pacientes, totalizando
3975 agéncias (46%). A exclusdo das agéncias pequenas, que
atendiam menos de 10 pacientes, se justificou pela necessidade
de reduzir os possiveis vieses por casos extremos. Consideran-
do todos os servicos, a taxa variou de 0 a 100%, com média de
3,3%. Por fim, os autores destacaram que as diferentes politicas
e praticas de controle de infeccdo adotadas nos servigos sio
responsaveis pela grande variagdo nas taxas de infec¢do.”

Importante ressaltar que os dois estudos norte-america-
nos citados®™* foram desenvolvidos a partir de dados do The
Outcome and Assessment Information Set — OASIS. E um ins-
trumento abrangente desenvolvido para coletar informagoes
nacionais sobre os usudrios dos servicos de AD. A avaliacdo
OASIS ¢é exigida para todos os servicos de AD certificados pela
Medicare (programa de seguro de satide do governo federal,
destinado a maiores de 65 anos e menores de 65 em condicoes
especiais) nos EUA. A avalia¢do é realizada em todos os pa-
cientes maiores de 18 anos, em diferentes momentos: admissao
ou readmissao no servigo de AD (inicio do tratamento ou re-
tomada do atendimento apds interna¢io); quando ha alteragdo
do estado de saude indicada pela transferéncia para a unidade
de internagdo hospitalar, morte ou alta da AD; ou quando a
permanéncia do paciente no servigo atinge um periodo de 60
dias.’** O OASIS é apontado como uma importante ferramenta,
seja por seu papel na determinagao do reembolso de cuidados
domiciliares e na qualidade do atendimento domiciliar, e tam-
bém seu emprego em pesquisas nos servicos de AD.*

No Brasil ndo foram identificados estudos baseados em
dados de propor¢ao nacional. Também nao foram identificados
estudos brasileiros que comparassem as taxas de infecgdo entre
os servicos de AD. Dentre os estudos incluidos nesta reviséo,
um comparou as incidéncias de infec¢do do servico de AD e
da unidade de terapia intensiva pedidtrica de referéncia, com
valores menores na AD, porém sem diferenca estatistica signi-
ficativa.”>** Convém destacar que apesar da predominéncia de
idosos entre os pacientes assistidos pela AD, essa modalidade
de atengdo a satde se destaca como estratégia de desospitali-
zagdo de criangas dependentes de ventilagdio mecanica.’** Em
estudo que considerou oito servi¢os publicos de AD de um
Estado brasileiro, as criangas (0 a 12 anos) corresponderam
a 5,3% (35) do total de aproximadamente 660 usudrios; e a
grande maioria (91%) era dependente de alguma tecnologia,
como traqueostomia (60%), gastrostomia (57,1%) e ventilacao
mecanica (17,1%).

A obrigatoriedade de notificagio de IRAS a Agéncia
Nacional de Vigilancia Sanitdria - ANVISA se aplica a es-
tabelecimentos de saude, publicos e privados, com leitos de
Unidades de Terapia Intensiva Neonatal, Pediatrica e Adulto
ou que realizam parto cirdrgico. Dessa forma, dados nacionais
sdo predominantes nesses cendrios e ndo contemplam a AD.*®
Salienta-se que a ANVISA ¢ o érgdo nacional responsavel por
definir as normas gerais, os critérios e os métodos para a pre-




vengdo e o controle de IRAS no Brasil, coordenando as agdes
e estabelecendo um sistema de avaliagdo e divulgagdo dos
indicadores nacionais.* Pesquisadores apontam que o Estado
desempenha um papel estratégico na vigilancia das infecgdes e
que no Brasil o processo de construgio de sistemas de vigilan-
cia de IRAS é recente.*’

Destaca-se um estudo norte-americano que investigou
a adesdo da equipe de enfermagem as praticas de prevencio e
controle de infec¢do na AD e sua associagdo a conhecimentos
e atitudes. A coleta dos dados foi realizada por meio de um
questionario desenvolvido pelos préprios pesquisadores. Os
resultados demonstraram alta adesdo autorreferida as praticas
de controle de infec¢do (média de 89%), conhecimento correto
(média de 85%) e atitudes favoraveis (média de 81%). Analises
de regressao multivariadas revelaram relagéo estatistica signifi-
cativa entre atitudes e praticas. Entretanto, o conhecimento e a
adesdo as praticas ndo se associaram. Segundo os autores, esses
resultados indicam que a adesdo as praticas foi mais motivada
por informagdes subjetivas que pelo conhecimento em contro-
le de infecgdo. Outro achado importante foi a maior adesdo as
praticas quando os participantes percebiam um maior risco de
infec¢ao. Assim, os autores sugeriram que trabalhar a percep-
¢do dos profissionais sobre os riscos de infec¢ao nesse cendrio é
uma estratégia para aumentar a adesdo as praticas. Ressalta-se
que os conhecimentos, atitudes e praticas investigados neste
estudo ndo se restringem a condi¢des exclusivas do profis-
sional e envolvem circunstincias do domicilio do paciente e
outras relacionadas ao servigo de AD, como a disponibiliza¢ao
de treinamentos e insumos necessarios e a existéncia de proto-
colos e procedimentos operacionais padroes.*!

Uma visdo ampliada dos riscos de IRAS e responsabi-
lidades sobre a sua prevengéio, envolvendo, além do profissio-
nal, o proprio paciente, o seu domicilio e os servigos de AD,
também foi demonstrada em estudo incluido nesta revisao. Ao
estabelecer diretrizes, as autoras elencaram praticas de preven-
¢do e controle de infec¢do relacionadas aos diferentes atores.
A complexidade dessas agoes é reflexo do grande niimero de
competéncias necessarias aos enfermeiros para executa-las.”
Discussdes recentes ampliam o entendimento das IRAS e de
seus riscos ao propor marcadores de vulnerabilidade que ultra-
passam a dimensdo individual (usudrios e trabalhadores dos
servicos de saude) e alcangam a dimensdo coletiva. Assim, o
reconhecimento de que condigdes sociais (como acesso a edu-
cagdo e a saude e financiamento em satde estavel e suficiente)
e condi¢des programaticas relacionadas as politicas de saude e
organizagdo dos servicos de satide (organizacéo e distribuicdo
dos recursos para a prevencdo e controle de IRAS e normativas
de ambito nacional e internacional, entre outras) também
contribuem para a ocorréncia de IRAS e reduzem o estigma
de que a “culpa” é do profissional.*?

Publicagbes recentes de instituiges brasileiras, go-
vernamentais e ndo governamentais, revelam a preocupagio
com a seguran¢a do paciente na AD. Cabe ressaltar que
reduzir o risco de IRAS é uma das seis metas internacionais
para a seguranca do paciente.*® “Seguranca do paciente no
domicilio” - manual publicado em 2016 pelo Ministério da
Saude," “Caderno de boas praticas — Segurancga do Paciente
na Aten¢do Domiciliar” e “Manual de Aten¢do Domiciliar”,
esses ultimos do Nucleo Nacional das Empresas de Servigos de
Atenc¢ao Domiciliar - NEAD, de 2017 e 2016 respectivamente,
sao exemplos dessas publica¢des.”*** Elas ressaltam a escassez
de material na temadtica e apontam a importancia das agoes
para o controle de infecgdes nesse cendrio, principalmente as
precaugdes padrao - higiene das méaos e o uso de Equipamentos
de Prote¢do Individual — EPI’s. Outra importante iniciativa é
a monografia “Prevencéo e controle de infec¢des associadas a
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assisténcia extra-hospitalar: aten¢do primdria, ambulatério,
servigos diagndsticos, assisténcia domiciliar e servigos de
longa permanéncia”, da Associa¢ao Paulista de Epidemiologia
e Controle de Infec¢do Relacionada a Assisténcia a Saude -
APECIH. Sao dedicados dois capitulos a discussdo das agdes
de controle de infec¢do na AD, com énfase na prevengdo de
infecgdes do trato urindrio, infec¢des de corrente sanguinea,
pneumonias e infec¢des de pele e partes moles. Sdo apresen-
tadas peculiaridades das precaucdes padrdes e especificas e
orientagdes para a limpeza e desinfec¢do no domicilio. Além
disso, a publica¢do reforca a importancia do Programa de
Controle de Infec¢do Domiciliar.*

CONCLUSAO

Embora seja limitado o numero de estudos identificados
nesta revisao, é possivel constatar a necessidade de prevenir
e controlar infec¢des na AD. A maioria dos estudos se dedi-
cou as taxas de infecgdo e fatores de risco. As competéncias
necessarias aos enfermeiros para o desenvolvimento de agoes
de controle de infecgdo na AD também foram abordadas em
estudos desta revisdo. Destaca-se uma pesquisa que estabele-
ceu diretrizes para as praticas de controle de infec¢do na AD,
contribuindo para a sistematizacao da assisténcia de enferma-
gem nesse cendrio.

Apesar da implementacao de programas de controle de
infec¢ao ser exigida nos servicos de AD desde 2006, ndo foram
encontradas, por meio desta revisao, evidéncias desses progra-
mas. Quanto ao monitoramento das taxas de infec¢cdo, ndo foram
identificados estudos baseados em dados nacionais e nem estudos
que comparassem as taxas entre os servicos de AD.

Conclui-se, a partir desta revisdo, que agdes sistematiza-
das de controle de infec¢do na AD sdo incipientes e percebe-se
o esforgo de instituigdes governamentais e ndo governamentais
ligadas @ AD em estimular e ampliar as discussdes sobre a se-
guranca do paciente nesse cendrio.

Por fim, sugere-se o desenvolvimento de novos estudos
nesse campo, incluindo o levantamento de dados nacionais
sobre programas de controle de infec¢do e 0o monitoramento
de taxas de infec¢do na AD. Além disso, recomendam-se estu-
dos sobre a adesdo dos profissionais as praticas de controle de
infecgdo, considerando aspectos relacionados ao usudrio e seu
domicilio e & organizag¢io dos servi¢os de AD.
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RESUMO

Justificativa: Infeccoes Relacionadas a Assisténcia a
Satde (IRAS) em neonatos de peso <1500g tem apresentado
taxas altas de morbimortalidade em UTI neonatais. Objeti-
vos: O objetivo foi sintetizar informagdes sobre as IRAS que
acometem neonatos criticos, evidenciando fatores de risco,
quais agentes etiologicos, sindromes infecciosas frequentes e
controle destas. Conteudo: Foram pesquisados artigos com os
descritores: Recém-nascido de muito baixo peso, mortalidade,
fatores de risco, nas bases de dados e bibliotecas virtuais:
Scielo, Google scholar, Pubmed, Science direct, Web of Science
e Brazilian database Periddico Capes, nos ultimos 5 anos.
No total, foram encontrados 28.222 artigos, apds critérios de
exclusdo 29 foram utilizados para compor a revisdo. Entre os
fatores de risco relevantes destacam-se a prematuridade e o
uso de dispositivos invasivos. Sindrome infecciosa prevalente
foi infec¢do de corrente sanguinea e agentes etioldgicos mais
frequentemente detectados foram Staphylococcus aureus,
Staphylococcus coagulase-negativa, Escherichia coli, Klebsiella
spp. e Candida spp. Conclusdo: Praticas como incentivo ao
aleitamento materno, redugdo do tempo de uso de dispositivos
invasivos, rigor na pratica de higienizagao das maos e desinfec-
¢d0 do ambiente hospitalar mostram se efetivas para o controle
das IRAS em neonatos criticos.
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Descritores: Recém-nascido de muito baixo peso; morta-
lidade; fatores de risco.

ABSTRACT

Background: Health Care Related Infections (HAI) in
neonates weighing <1500g has shown high rates of morbidity
and mortality in neonatal ICUs. Objectives: The objective
was to synthesize information about HAIs that affect critical
neonates, highlighting risk factors, which etiologic agents,
frequent infectious syndromes and their control. Contents:
Articles were searched with the descriptors: very low birth
weight newborn, mortality, risk factors, in the databases and
virtual libraries: Scielo, Google scholar, Pubmed, Science di-
rect, Web of Science and Brazilian database Periddico Capes,
over the past 5 years. In total, 28.222 articles were found, after
exclusion criteria 29 were used to compose the review. Among
the relevant risk factors are prematurity and the use of invasive
devices. The prevalent infectious syndrome was bloodstream
infection and the most frequently detected etiologic agents
were Staphylococcus aureus, Coagulase-negative Staphylococ-
cus, Escherichia coli, Klebsiella spp. and Candida spp. Conclu-
sion: Practices such as encouraging breastfeeding, reducing
the use of invasive devices, rigorous hand hygiene practices




and disinfecting the hospital environment are effective for
controlling HAIs in critically ill neonates.

Keywords: Very low birth weight newborn; mortality; risk
factors.

RESUMEN

Antecedentes: Las infecciones relacionadas con la aten-
cion de la salud (HAI) en recién nacidos que pesan <1500 g han
mostrado altas tasas de morbilidad y mortalidad en las UCI
neonatales. Objetivos: El objetivo fue sintetizar informacién
sobre las TAAS que afectan a neonatos criticos, destacando
los factores de riesgo, los agentes etioldgicos, las sindromes
infecciosas frecuentes y su control. Contenido: Se buscaron
articulos con los descriptores: recién nacido de muy bajo peso
al nacer, mortalidad, factores de riesgo, en las bases de datos y
bibliotecas virtuales: Scielo, Google Scholar, Pubmed, Science
direct, Web of Science y la base de datos brasilefia Periddico
Capes, durante los dltimos 5 afios. En total, se encontraron
28.222 articulos, después de los criterios de exclusion se uti-
lizaron 29 para componer la revisiéon. Entre los factores de
riesgo relevantes se encuentran la prematuridad y el uso de
dispositivos invasivos. El sindrome infeccioso prevalente fue
la infeccién del torrente sanguineo y los agentes etioldgicos de-
tectados con mayor frecuencia fueron Staphylococcus aureus,
Staphylococcus coagulasa negativo, Escherichia coli, Klebsiella
spp. y Candida spp. Conclusién: practicas como el fomento
de la lactancia materna, la reduccién del uso de dispositivos
invasivos, las practicas rigurosas de higiene de manos y la de-
sinfeccion del entorno hospitalario son efectivas para controlar
las TAAS en recién nacidos criticamente enfermos.

Palabras clave: Recién nacido de muy bajo peso al nacer;
mortalidad; factores de riesgo.

INTRODUCAO

O paciente prematuro

A prematuridade é um grande problema de saude pu-
blica, sendo a principal causa de morte entre os neonatos de
paises em desenvolvimento, com altas taxas de Infec¢des Re-
lacionadas a Assisténcia a Saude (IRAS) e morbimortalidade.!
Entende-se por infecgdo hospitalar, como quaisquer infec¢des
adquiridas ap6s 72h da admissdo ou durante a hospitaliza¢do.?
As IRAS podem ser divididas entre as de origem maternas,
consideradas como de inicio precoce e as de origem nao mater-
nas, chamadas de inicio tardio, em que esta segunda sobressai
em relagdo a primeira e é mais comum entre os neonatos
prematuros.’

Os neonatos podem ser classificados quanto ao peso em:
extremo baixo peso - neonatos abaixo de 1000g, muito baixo
peso - 1001 a 1449¢g, baixo peso - 1500 a 2500g e peso nor-
mal - acima de 2500g.* Neonatos classificados com extremo
baixo peso sdo mais suscetiveis as infec¢oes hospitalares e suas
complicagdes.’

Fatores de risco e sindromes infecciosas

Os fatores de risco para os recém-nascidos desenvolve-
rem infec¢oes hospitalares sao divididos em fatores intrinsecos
e extrinsecos. Os fatores intrinsecos se relacionam ao paciente
como a sua idade gestacional, peso de nascimento, sexo, nivel
de maturidade imunolégica e a gravidade da doenga. Os fatores
extrinsecos sdo aqueles que envolvem o ambiente, o tempo de
hospitalizagdo deste bebé prematuro, o uso de procedimentos
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invasivos (cateteres, sondas, cdnulas traqueais, nutri¢do paren-
teral, drenos toracicos e ventilacdo mecénica), o uso de anti-
microbianos e as agdes da equipe profissional do setor.®” Estes
fatores expde 0 neonato a ocorréncia de sindromes infecciosas
levando a um pior progndstico.

Entre sindromes infecciosas que podem acometer o neo-
nato critico, destacam-se: infecgao de corrente sanguinea, pneu-
monia, conjuntivite, enterocolite necrosante, infec¢do do trato
urinario, infec¢ao de sitio cirurgico, de pele e tecidos moles.®

Agentes Etiologicos

Com os avancos da ciéncia, a sobrevida dos neonatos se
prolongou assim como a qualidade de sua satide. Entretanto, o
uso indiscriminado de antibidticos, a falta de vigilancia epide-
miologica, a superlotacio, as falhas na higiene das maos assim
como na desinfec¢do do ambiente tornam-se preocupante
no que se refere ao aumento das infec¢des. Nas Unidades de
Terapia Intensiva Neonatal os principais micro-organismos
hospitalares causadores de infec¢ao em neonatos de baixo peso
sdo: a Candida spp., o Staphylococcus aureus (25%), o Staphylo-
coccus coagulase-negativa, o Streptococcus pneumoniae (0,4%),
as bactérias Gram-negativas como: Klebsiella spp. (15%), Aci-
netobacter spp. (0,5%), Enterobacter spp. (0,8%) e a Escherichia
coli (10%).° Muitos desses patogenos vém apresentando resis-
téncia antimicrobiana consideravel, como: a E. coli resisténcia
a ceftriaxona, Klebsiella spp. & gentamicina e a resisténcia a
meticilina pelo Staphylococcus aureus.®

Prevencao e cuidados com o prematuro

A transmissdo de micro-organismo em um ambiente
hospitalar se faz principalmente por meio das maos dos profis-
sionais de satde e a higiene apropriada desta é indicada como
a medida de prevenc¢io contra infec¢do de maior relevancia.
Portanto, estratégias eficazes na diminuigao de casos de infec-
¢des em UTI neonatal sdo capacitar, conscientizar e orientar
sobre a relevancia da prética de higieniza¢do das maos." Além
disso, se faz importante considerar que o ambiente em que
este paciente se encontra também exerce uma influéncia na
transmissdo e para tanto é de extrema importancia que agoes
de limpeza e desinfeccdo sejam executadas de acordo com a
necessidade da Unidade.

OBJETIVOS

O objetivo desta revisio foi sintetizar informagdes sobre
as IRAS que acometem os neonatos de baixo peso, evidencian-
do os fatores de risco, quais os agentes etioldgicos, sindromes
infecciosas mais frequentes e formas de controle destas.

METODOLOGIA

Foram pesquisados artigos com os descritores extraidos
do DeCS (Descritores em Ciéncias da Satde): Recém-nascido
de muito baixo peso, mortalidade, fatores de risco, nas bases de
dados e bibliotecas virtuais : Scielo, Google scholar, Medline/
Pubmed, Science direct, Web of Science e Brazilian database
Periddico Capes, no periodo de 2016 a 2020. No total, foram
encontrados 28.222 artigos e apds critérios de exclusio 29
artigos foram utilizados para compor a revisao.

Na pesquisa utilizou-se como critérios de inclusdo: (I)
pesquisas multicéntricas, (II) pesquisas envolvendo vigildncia
epidemioldgica; (III) relatos de casos e (IV) ensaios clinicos (V)
publicagdes em portugués, inglés e espanhol. Ndo obstante,
houveram critérios para exclusdo dos artigos pelos seguintes




motivos: (I) falta de acesso ao contetdo completo do artigo
publicado, (IT) resultados descritos de forma incompreensivel
ou incorreta, (III) artigos de irrelevincia clinica em humanos.

RESULTADOS E DISCUSSAO

Infecgio e fatores de risco em neonatos de baixo peso

Magbool e colaboradores (2018)? em um estudo pros-
pectivo e observacional apresenta as infec¢des relacionadas a
assisténcia a saude em neonatos de baixo peso como uma das
causas de maior relevincia na incidéncia da morbimortalidade
destes pacientes e isso se deve a imaturidade imunoldgica, ao
prolongamento da internagéo, aos dispositivos invasivos e ao
ambiente em que este estd inserido. A infecgdo de corrente
sanguinea apresenta-se com uma prevaléncia significativa em
comparagdo as outras sindromes como: pneumonia, infec¢ao
do trato urinario, conjuntivite e a de tecidos moles. Observou-
-se a incidéncia das infec¢oes em bebés prematuros de baixo
peso ao nascer ¢ de 30% e em paises em desenvolvimento é de
40%. Ndombo e colaboradores™ em um estudo no Camardes
encontrou uma taxa de 31,3%. Os avancos da ciéncia sdo no-
térios, mas paises em desenvolvimento como o do continente
africano, a taxa média de mortalidade neonatal por complica-
¢oes e infec¢ao hospitalar é de 41 por 1.000 nascidos vivos em
contrapartida com dos paises desenvolvidos em que a média é
de 4 mortes neonatais por 1.000 nascidos vivos.

Ramasethu (2017)" salienta a fragilidade dos neonatos
porque estes fazem uso de dispositivos invasivos para a manu-
ten¢do de sua vida. Além disso, o estudo aponta a alimentagdo
parenteral, o cateter vascular central, suporte respiratério e
cirurgias como fatores de riscos para os neonatos. Rangelova
e colaboradores (2020)'° acrescenta em seu estudo que fatores
de risco intrinsecos também sdo relevantes a exemplo da ima-
turidade imunolégica, idade gestacional, usa de antibiéticos e
tempo de internagéo.

Sindromes e agentes etioldgicos

Scamardo e colaboradores (2020)'® avaliou as principais
IRAS associadas a 1265 neonatos de baixo peso em UTIN na
Italia. De 2013 a 2017 as infec¢des mais frequentes foram a
infecgdo por corrente sanguinea associada ao cateter vascular
central (69,6%), seguida por pneumonia associada ao venti-
lador (VAP) (20%), infec¢do do trato urindrio (ITU) (8,8%) e
enterocolite necrosante (NEC) (1,6%). Os agentes etiolégicos
mais frequentes responsaveis pelo CLABSI foram: Staphylo-
coccus coagulase-negativa (SCoN) (25,3%), Candida parapsi-
losis (21,8%), Pseudomonas aeruginosa (5,7), Escherichia coli e
Klebsiella pneumoniae (6,8%). De forma andloga, Carballo et
al (2016)" demonstrou em sua pesquisa de UTIN em hospital
cubano de 2007 a 2014 com a participagdo de 151 de baixo
peso, em que as IRAS mais frequentes sdo a de corrente san-
guinea (50,0%), pneumonia (39,1%), infecgdo de pele e tecidos
moles (4,5%), Infec¢do do trato urinario (2,5%), meningite
(3,0%), Enterocolite necrosante (1%). E os agentes etioldgicos
associados as sindromes infecciosas foram Staphylococcus
coagulase-negativa (25,3 %), Klebsiella spp. (16,9 %), Can-
dida spp. (13,3 %), Enterococcus faecalis (10,9 %) e Staphylo-
coccus aureus (9,0 %). Portanto, a relagdo entre as principais
sindromes e agentes etioldgicos variam muito em cada estudo,
como demonstrado na tabela 1.

Vigilancia Epidemiolégica em UTI neonatais

A vigilancia epidemioldgica se faz essencial para a pre-
vengdo e controle das IRAS. Segundo o estudo de Weiner e
colaboradores (2016)*, o Centers for Disease Control (CDC)
lancou a National Healthcare Safety Network (NHNS) que é um
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Tabela 1. Sindrome infecciosas e agentes etioldgicos eviden-
ciados em neonatos de peso <1500g s em artigos revisado no
periodo de 2016 a 2020.

4 .
o . & 8
S S 5 2 .
g S ¢t 8 N
g £ S 3 8 2
9 3 & 8 3 <
5 =2 ¥ % v & =2 35 3
3 S 8 £ 8§ © S
. . . S 8 QL 9 T kB © § g
Sindromes infecciosas v 3 v ¥ < S w § E
Infecgdo por corrente sanguinea +  + - - - -+ - 0w
Pneumonias + - - - - + _
Conjuntivites + - - - - - + _
Enterocolite necrosante - - - + - + + - @
InfeccBes do trato urinério + - -+ - + + o+
Sitio cirdrgico o+ -+ -+ - -
Pele e tecidos moles + o+ - + - - - -

Sindrome associada ao agente etioldgico = +; Sindrome ndo associada ao agente
etiologico = -

S. aureus= Staphylococcus aureus; SCoN = Staphylococcus coagulase-negativa; S.
pneumoniae= Streptococcus pneumoniae; E. coli= Escherichia coli.

sistema utilizado nos centros e institui¢des de saude que tem
como objetivo andlise dos dados epidemioldgicos das Unida-
des hospitalares fornecendo as taxas de infecgdo, de resisténcia
antimicrobiana, de agentes etiologicos e dispositivos invasivos
fornecendo um retrato fidedigno da unidade auxiliando no
desenvolvimento de estratégias para o controle das infec¢oes.
Yepez e colaboradores (2017)* em seu estudo enfatiza a
importancia da vigilancia epidemioldgica destacando que com
sua execucdo didria a taxa de infec¢do poderia ser reduzida em
30%. Além disso, estudos do NHSN relatam que altas taxas de
infec¢ao demonstram estar concentradas nos paises em desenvol-
vimento em comparagido com paises desenvolvidos e os motivos
apontados para isso se dd por conta de uma equipe profissional
ndo capacitada adequadamente e a superlotacio hospitalar.

Ambiente hospitalar

Ribeiro e colaboradores (2019)” em um estudo compa-
rativo de 158 amostras coletadas no ano de 2018 em Unidade
de terapia neonatal (UTIN) e Unidades de terapia intensiva
(UTIs) observou que a UTIN apresentou maior biodiversidade
de comunidade microbiana que nas UTIs com microbiota
mais especifica em areas proximas ao paciente, distinguindo
uma unidade da outra. Além disso, em ambas foi encontrado
géneros produtores de biofilmes, mostrando resisténcia e adap-
tabilidade a antibidticos e limpeza. Apesar de ter redugdo da
diversidade de microrganismos ap6s limpeza, ainda ha géne-
ros patogénicos associados as IRAS em objetos negligenciados
que sdo manuseados pela equipe assistencial como celulares,
computadores, maganetas e registros médicos.

Prevengao e Controle de IRAS

Tanto o ambiente hospitalar quanto a equipe assisten-
cial, com énfase na enfermagem por ter mais contato direto
com os neonatos, sao potenciais para surtos de IRAS. Sabe-se
que o ambiente de UTI neonatal possui diversidade de micror-
ganismos que podem acometer neonatos com peso <1500g,
desde que o ambiente ndo possua uma limpeza, higienizagdo
das mios e de dispositivos utilizados pelos profissionais da en-
fermagem de forma adequada. Nessa linha de raciocinio, Lee et
al (2020)*® demonstra em seu estudo transversal retrospectivo
com dados dos anos de 2012 a 2013 de 4654 pacientes interna-
dos em 52 hospitais. Estes dados foram cruzados por meio da




analise de regressdo logistica multinivel para ter conhecimento
da associagdo entre a equipe de enfermagem e as IRAS. Nota-se
que maior numero de neonatos de extremo baixo peso por
enfermeiro possa resultar em pratica inadequada de higiene
das maos, bem como lapsos em outros procedimentos de
controle de infecgoes.

Deve-se, portanto, dedicar atencdo especial a higieni-
za¢do das maos pela equipe de enfermagem dentro do am-
biente hospitalar como demonstra o estudo de interven¢ao
analitico-descritivo de Maher e colaboradores (2016)* ponde-
ra que a qualidade de saude prestados aos neonatos na UTIN
é influenciada pelos conhecimentos, atitude e pratica dos pro-
fissionais de saude. Sendo assim, foi aplicado um questionario
para avaliar a eficacia do incentivo da higienizagao das maos
de 113 profissionais de saide de UTI neonatal e enfermarias
pediatricas nos hospitais Zanja no ano de 2014 a 2015. Os re-
sultados de sua pesquisa evidenciam que a educagdo da pratica
de higienizagdo das méos traz a equipe hospitalar consciéncia,
atitude e atuacdo nos momentos em contatos com neonatos,
reduzindo as taxas de contaminagdo. Nesse contexto, Oh et al
(2020)*° descreve que de forma associada a rotina de higienizar
as maos, a limpeza didria de dispositivos préximos e que tem
contato com os neonatos, reduz significamente a contamina-
¢do e infec¢do de corrente sanguinea.

CONCLUSOES

Em se tratando de neonatos de baixo peso a sindrome in-
fecciosa mais frequente foi a de corrente sanguinea, os agentes
etiolégicos de importancia médico-hospitalar foram Staphylo-
coccus aureus, Staphylococcus coagulase-negativa, Escherichia
coli, Klebsiella spp. e Candida spp. e o fator de risco mais
importante é a prematuridade associado com baixo peso e o
uso de dispositivos invasivos. Existem praticas que se mostram
efetivas para o controle das IRAS em neonatos criticos como o
incentivo ao aleitamento materno, a redu¢do do tempo de uso
de dispositivos invasivos, maior rigor na pratica de higieniza-
¢do das maos e desinfec¢do do ambiente hospitalar inanimado.
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RESUMO

Justificativa: Superficies inanimadas como fonte e
veiculo para transmissdo de microorganismos virulentos no
ambiente hospitalar. Objetivos: O objetivo foi investigar os po-
tenciais patégenos hospitalares que contaminam as superficies
ambientais, abordando sobre as fontes e consequéncias dessa
contaminagdo e as formas de prevencdo e controle. Contetido:
Foram pesquisados artigos com os descritores: Ambiente de
Instituicdes de Saude, Infec¢des Relacionadas a Assisténcia
a Saude, Agentes Infecciosos, Transmissio Horizontal de
Patégeno, Fomites, Contaminagdo de Equipamentos, nas
bases de dados e bibliotecas virtuais: Scielo, Google scholar,
Pubmed, Science direct, Web of Science e Brazilian database
Periddico Capes, nos ultimos 5 anos. No total, foram encon-
trados 136.696 artigos, apds critérios de exclusdo, por motivos
de falta de acesso ao contetido completo do artigo publicado,
resultados descritos de forma incompreensivel ou incorreta,
artigos de irrelevéincia clinica em humanos, 35 foram utiliza-
dos para compor a revisdo. Entre os fatores de risco relevantes
destacam-se as superficies inanimadas proximas dos pacientes
que sdo de alto toque. Os agentes etiologicos mais frequente-
mente observados foram Klebsiella pneumoniae, Acinetobacter
baumannii, Staphylococcus aureus, Pseudomonas aeruginosa,
Enterobacter cloacae, Clostridium difficile, Escherichia coli,
Enterococcus resistente @ vancomicina, Enterobactérias pro-
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dutoras de beta-lactamase de espectro ampliado, Enterococcus
faecium, Enterococcus faecalis e Enterococcus casseliflavus.
Conclusdo: A ocorréncia de superficies inanimadas conta-
minadas estd diretamente relacionada & maior incidéncia de
infecgdes hospitalares e alternativas para a contenciao desse
problema sdo necessarias. Dito isso, novas tecnologias como
no-touch, capacita¢do continuada dos profissionais da limpeza
e o feedback destes, sdo importantes para a prevengdo das
Infecgdes Relacionadas a Assisténcia a saide (IRAS).

Descritores: Ambiente de Instituicdes de Satide, Infec-
¢oes Relacionadas a Assisténcia a Satide, Agentes Infecciosos,
Transmissao Horizontal de Patdgeno, Fomites, Contaminagdo
de Equipamentos.

ABSTRACT

Background: Inanimate surfaces as a source and vehicle
for transmission of virulent microorganisms in the hospital
environment. Objectives: The objective was to investigate the
potential hospital pathogens that contaminate environmental
surfaces, addressing the sources and consequences of this con-
tamination and the forms of prevention and control. Contents:
Articles were researched with the following descriptors: He-
alth Facility Environment, Healthcare-Associated Infections,
Infectious Agents, Horizontal Transmission of Pathogen,




Fomites, Equipment Contamination, in databases and virtual
libraries: Scielo, Google scholar, Pubmed, Science direct, Web
of Science and Brazilian database Periddico Capes, in the last
5 years. In total, 136,696 articles were found, after exclusion
criteria, due to lack of access to the full content of the published
article, results described in an incomprehensible or incorrect
way, articles of clinical irrelevance in humans, 35 were used
to make up the review. Among the relevant risk factors, inani-
mate surfaces close to patients that are high-touch stand out.
The most frequently observed etiological agents were Klebsiella
pneumoniae, Acinetobacter baumannii, Staphylococcus aureus,
Pseudomonas aeruginosa, Enterobacter cloacae, Clostridium
difficile, Escherichia coli, vancomycin-resistant Enterococcus,
Enlarged beta-lactamase-producing enterobace, Enterococcus
faecium, Enterococcus faecalis and Enterococcus casseliflavus.
Conclusion: The occurrence of contaminated inanimate sur-
faces is directly related to the higher incidence of hospital in-
fections and alternatives to contain this problem are necessary.
That said, new technologies such as no-touch, continuous training
of cleaning professionals and their feedback are important for the
prevention of Healthcare-Associated Infections (HAITS).

Keywords: Health Facility Environment, Healthcare-As-
sociated Infections, Infectious Agents, Horizontal Transmission
of Pathogen, Fomites, Equipment Contamination.

RESUMEN

Antecedentes: Superficies inanimadas como fuente y
vehiculo para la transmision de microorganismos virulentos
en el entorno hospitalario. Objetivos: El objetivo era investigar
los posibles patdgenos hospitalarios que contaminan las super-
ficies ambientales, abordando las fuentes y consecuencias de
esta contaminacion y las formas de prevencion y control. Con-
tenido: Se investigaron articulos con los siguientes descripto-
res: Ambiente de Instituciones de Salud, Infecciones asociadas
con la atencién de la salud, Agentes infecciosos, Transmisién
horizontal de patdgenos, Fomites, Contaminacién de Equipos,
en bases de datos y bibliotecas virtuales: Scielo, Google Scholar,
Pubmed, Science direct, Web of Science y base de datos brasi-
lena Periddico Capes, en los ultimos 5 afios. En total, se en-
contraron 136.696 articulos, después de criterios de exclusion,
debido a la falta de acceso al contenido completo del articulo
publicado, resultados descritos de una manera incomprensible
o incorrecta, articulos de irrelevancia clinica en humanos, 35
se utilizaron para componer la revisién. Entre los factores de
riesgo relevantes, destacan las superficies inanimadas cercanas
a los pacientes que son de alto contacto. Los agentes etiologicos
mas observados fueron Klebsiella pneumoniae, Acinetobacter
baumannii, Staphylococcus aureus, Pseudomonas aeruginosa,
Enterobacter cloacae, Clostridium difficile, Escherichia coli, En-
terococcus resistente a la vancomicina, enterobace productor de
beta-lactamasa agrandado, Enterococcus faecium, Enterococ-
cus faecalis y Enterococcus casselivu. Conclusion: La aparicion
de superficies inanimadas contaminadas estd directamente
relacionada con la mayor incidencia de infecciones hospitala-
rias y son necesarias alternativas para contener este problema.
Dicho esto, las nuevas tecnologias como la formacién continua
y sin contacto de los profesionales de la limpieza y sus comen-
tarios son importantes para la prevencion de las infecciones
relacionadas con la asistencia sanitaria (IRAS).

Palabras clave: Ambiente de Instituciones de Salud,
Infecciones asociadas con la atencion de la salud, Agentes
infecciosos, Transmision horizontal de patégenos, Fomites,
Contaminacién de Equipos.
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INTRODUCAO

Importancia das superficies ambientais enquanto reserva-
torio

Infecgdes Relacionadas & Assisténcia a Saude (IRAS)
tem sido um problema preocupante de satide publica e pode
ocorrer em fun¢do do ambiente das institui¢des de saude como
potencial reservatério de microrganismos e transmissdo de
agentes patogénicos, mesmo apos a limpeza de superficies
inanimadas e materiais hospitalares.! O ambiente hospitalar
pode ser dividido em espago préximo ao paciente e areas de
acesso profissional e publico. A contaminagdo microbiana de
pacientes por meio do ambiente resulta de outros pacientes
anteriormente internados no mesmo leito, parentes e profis-
sionais da saude sendo veiculos de transmissao de patégenos.?
Nesse sentido, existem contaminagdo pelo ambiente, que
podem ser proximas dos pacientes, como barras de cabeceira e
cabeceira, mesa de cabeceira.’

Presenca de microorganismos

As superficies inanimadas hospitalares representam um
reservatdrio de potenciais patégenos, inclusive multirresisten-
tes a antimicrobianos, continuamente espalhado por profissio-
nais de satde, pessoas visitantes e pacientes hospitalizados.*
Dentre os patdgenos mais comuns relacionados as IRAS e que
possuem capacidade de persistir por tempo maior no ambiente
hospitalar sdao Staphylococcus aureus, Escherichia Coli, Kleb-
siella pneumoniae, Acinetobacter baumannii e Pseudomonas
aeruginosa. Sendo preocupante em superficies de alto toque a
presenca de Staphylococcus aureus resistente a meticilina-van-
comicina (MRSA, VRSA) classificado a nivel alto dentro
do grupo prioritario de bactérias resistentes a antibiéticos, e
Pseudomonas aeruginosa resistente a carbapenem incluida no
grupo prioritario como critico.>®

Haja vista, existe risco fingico por contaminagdo am-
biental, principalmente se tratando do espago de cuidados
intensivos onde pacientes imunossuprimidos sdo hospedados,
aumentando as chances de desenvolverem IRAS. Em funcio
de Aspergillus fumigatus, a infec¢do fungica invasiva (IFI)
mais comum e preocupante associado as instituicdes de satde
¢ a aspergilose invasiva (IA). Além disso, é comum a presenga
de Fusarium sp. em dreas umidas como pias ou banheiras.”

Transmissao cruzada de micro-organismo

A transmissdo cruzada de microrganismos ocorre
através das maos dos profissionais de satide pelo contato direto
ou indireto e pelo paciente em contato com uma superficie
contaminada. O contato direto estd relacionado ao ato de tocar
no paciente. Ja o contato indireto é aquele que envolve o am-
biente. As superficies e objetos do ambiente hospitalar podem
servir como reservatorio para micro-organismos patogénicos.
As superficies se apresentam como de “alto toque” e a de “bai-
xo toque”. As superficies de baixo toque envolvem parede, teto
e espelho, ja as de alto toque incluem grade da cama, carrinho
de suprimento e bombas intravenosas.® Além disso, as limita-
¢des dos servigos de saude, a demanda expressiva de pacientes
nas unidades e a rotatividade se apresentam como um desafio
para a preven¢ao de infec¢ao hospitalar. A contaminagao do
ambiente com micro-organismos multirresistentes se mostra
um potencial agente de transmissdo desses patogenos para os
pacientes, pois as maos dos profissionais de saude e a superficies
contaminadas do hospital sdo responsaveis pela transmissao des-
tes para o paciente na sua admissdo e também na sua internagéo.’




Forma/s de controle: limpeza e desinfec¢ao das superficies
de forma adequada e obedecendo o protocolo da unidade

O ambiente hospitalar contribui para o surgimento
de infecgdo associada aos cuidados de saude e a limpeza e
desinfec¢io de superficies é uma tatica para a redugdo de ocor-
réncias das infec¢des hospitalares.'® As superficies inanimadas
e equipamentos contaminados podem causar infec¢do no
paciente e a transmissdo do micro-organismo. A limpeza e a
desinfec¢ao das superficies hospitalares sdo essenciais para a
prevencao de infecgdes hospitalares, e as praticas tradicionais
de limpeza e desinfec¢do manual nos hospitais representam
uma baixa eficdcia se comparado ao ideal. Os desinfetantes
liquidos a base de peréxido de hidrogénio aprimorados e um
produto de combinagdo contendo acido peracético e produtos
oriundos da combinagdo contendo acido peracético e perdxido
de hidrogénio sdo alternativas eficazes para a desinfecgdo
de superficies. Sendo assim, os esfor¢os na maior eficicia de
desinfec¢do de superficie devem continuar, afinal se almeja o
controle de infec¢do hospitalar e a interrup¢ao da propagaciao
de infecgdo relacionada aos cuidados de satde."

OBJETIVOS

Esta revisdo tem como objetivo analisar os provaveis pa-
tégenos hospitalares que contaminam as superficies ambien-
tais, abordando as causas e consequéncias dessa contamina¢ao
e as formas de prevengio e controle.

METODOLOGIA

Foram pesquisados artigos com os descritores extraidos
do DeCS (Descritores em Ciéncias da Saide): Ambiente de
Instituicdes de Satde, Infec¢des Relacionadas a Assisténcia a
Satde, Agentes Infecciosos, Transmissdo Horizontal de Pato-
geno, Fomites, Contaminagdo de Equipamentos, nas bases de
dados e bibliotecas virtuais: Scielo, Google scholar, Medline/
Pubmed, Science direct, Web of Science e Brazilian database
Periddico Capes, no periodo de 2016 a 2020. No total, foram
encontrados 136.696 artigos e apds critérios de exclusdo 35
artigos foram utilizados para compor a reviséo.

Na pesquisa utilizou-se como critérios de inclusdo: (I)
pesquisas multicéntricas, (II) pesquisas envolvendo vigilancia
epidemioldgica; (III) relatos de casos e (IV) ensaios clinicos
(V) publicagdes em portugués, inglés e espanhol. Critérios de
exclusdo ocorreram pelos seguintes motivos: (I) falta de acesso
ao conteudo completo do artigo publicado, (II) resultados
descritos de forma incompreensivel ou incorreta, (III) artigos
de irrelevancia clinica em humanos.

RESULTADOS E DISCUSSOES

Superficies como reservatorio: tipos ja pesquisados e grau de
contaminagao

Shams e colaboradores (2016)'> em um estudo multicén-
trico prospectivo realizado entre 2011 e 2013 com a partici-
pagdo de 9 hospitais de urgéncia e emergéncia, e 2 unidades
de saude de longo prazo. Foram coletados amostras por meio
de esponjas stick com tampao neutralizante de superficies de
alto toque divididos em trés grupos que incluiam superficies
inanimadas como: bomba intravenosa e/ou suporte, controle
remoto de televisao, mesa de cabeceira, telefones, maganetas
de portas, campainha de chamada, trilhos de cama, carrinho
de suprimentos, corrimdo e alca do banheiro. Estes dados
foram cruzados com as informagdes obtidas das 242 amostras
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de salas com limpeza de rotina e 118 amostras de salas com
limpeza terminal. Observou-se que através do método de Bio-
carga microbioldgica, as superficies mais proximas do paciente
como trilhos de cama, controle remoto de TV, campainha de
chamada e telefone, foram as que mais estavam contaminadas
e em todos os leitos foram encontrados S. aureus resistentes
a meticilina (MRSA), Enterococcus resistente a vancomicina
(VRE), Acinetobacter baumannii, Klebsiella pneumoniae e
Clostridium difficile.

Apesar de ser realizada a limpeza das instituicdes de
saude, independentemente do método utilizado, diversos estu-
dos apontaram a presen¢a de microrganismos em superficies
inanimadas. Diante disso, Ledwoch e colaboradores (2018)"
realizaram um estudo com 61 amostras de trés hospitais do
Reino Unido das superficies de alto toque, que incluem gar-
rafas de higienizagdo manual, teclados, pastas de pacientes
e pranchetas, uma comoda, uma cadeira e uma bandeja de
carrinho de distribuigdo de alimentos. Verificou-se a presen-
¢a de biofilmes secos nas superficies investigadas no estudo,
majoritariamente as bactérias grams-positivas Staphylococcus
spp. bacillus spp., sendo S. aureus, S. saprophyticus e S. epi-
dermidis, B. licheniformis e B. subtilis. Esse estudo corrobora
com o de Costa et al (2019)** com coleta de 57 amostras de
UTI adulta, pediatrica e neonatal das superficies de alto toque
como recipiente de armazenamento para mamadeiras de
alimentagdo de recém-nascidos, colchdao de maca e teclado de
computador. Foram detectadas 76,7% de cultura-negativa e
45,6% de cultura-positiva, sendo destes gram-positivos 8,77%
multirresistentes a antimicrobianos com presenga de biofilme
em todas as superficies submetidas & microscopia.

Haja vista, muitos estudos se concentram na investigagao
de superficies de alto toque nos leitos de pacientes, entretanto
Donskey (2019)" apontam evidéncias de equipamentos porta-
teis e outros dispositivos compartilhados como termometros,
equipamentos de cuidados respiratérios, sondas de ultrassom,
transdutores de pressdo e condutores de eletrocardiograma,
que podem contribuir para a transmissdo de patdgenos. Além
disso, ha indicios de que os pisos das unidades de satde tam-
bém poderiam servir como fonte de disseminagdo de patdge-
nos. Sob o mesmo ponto de vista, John et al (2017)'® analisam
marcadores de DNA inoculados em equipamentos portateis
compartilhados em UTTI cirdrgica, como , equipamentos de
sinais vitais, cadeiras de rodas, evidenciando que podem ser
uma potencial fonte de contaminac¢ao de disseminag¢ao de pa-
tégenos subestimadas, em que a limpeza desses equipamentos
podem estar abaixo do ideal.

Patogenos detectados

Em um estudo bacterioldgico transversal realizado entre
o0 ano de 2017 e 2018 por Chaoui e colaboradores (2019)"” com
a participa¢do de 148 leitos de hospital publico de Marrocos.
Foram coletadas 241 amostras com swabs pré-umedecidos em
dgua salina normal estéril de superficies que incluem mesas
de operacao, luzes operacionais, camas, dispositivos médicos,
piso, parede e pias. Estes dados foram cruzados com as 200
amostras coletadas nos departamentos da maternidade, cirur-
gia e enfermarias médicas, bem como as salas de emergéncia
e cirurgia. Em vista disso, varios patégenos foram isolados,
predominantemente bactérias gram-negativas Enterobacter
spp., Klebsiella spp. Serratia spp., Proteus spp., Citrobacter spp.,
E.coli, Acinetobacter spp., Pseudomonas aeruginosa, Burkhol-
deria cepacia, Stenotrophomonas maltophiliae, Aeromonas spp.
Enquanto de Gram-positivas foram S. aureus, Staphylococcus
coagulase negativo (CoNS), Bacillus spp., Estreptococcus spp.
Saliente-se ainda que, esses patdgenos apresentaram resistén-
cia a antimicrobianos, como as cepas enterobacteriaceae com




alta resisténcia a ampicilina e ao dcido amoxicilina-clavulanic,
P. aeruginosa e Acinetobacter spp. multirresistentes (MDR), e
S. aureus resistentes a meticilina (MRSA).

Nesse sentido, diversos patdgenos sdo encontrados tanto
em superficies de institui¢des de satide quanto nas maos dos
profissionais. O estudo realizado por La fauci et al (2019)'® de-
monstram a presenga de bactérias resistentes a medicamentos
por meio de 3.760 amostras coletadas nas maos de profissionais
de saude equivalente a 49,15% e 50,85% de superficies préximas
do paciente, consideradas de risco e as tocadas rotineiramente
por esses profissionais. Constatou-se que os microrganismos
mais frequentes encontrados nas superficies ambientais, como
por exemplo Staphylococcus Spp correspondem a 46.05% nas
superficies ambientais; CoNS 41.45%; Enterobacteriaceae
13.82%; Pseudomonas spp. 6,58%; Acinetobacter spp. 5,26%;
das gram negativas sobretudo Rhizobium spp 5,26%; outros
gram-negativos 6,58%, como por exemplo Citrobacter spp.,
Pantoea agglomerans, Sphingomonas paucimobilis, Ochrobac-
trum anthropi, Enterobacter spp., Vibrio spp., Sphingobacte-
rium thalpophilum, Achromobacter denitricans, Roseomonas
gilardii e Aerococcus viridans.

Transmissao cruzada do patégeno

Segundo o estudo de Oumokhtar e colaboradores
(2016)” em um estudo duplo cego realizado no ano de 2014 em
um hospital universitario no Marrocos apresenta o ambiente
hospitalar como uma fonte externa de IRAS e que as super-
ficies inanimadas préximas ao paciente oferece risco a eles
devido aos microorganismos presente no ambiente hospitalar
como consta na tabela 1.

Segundo Alamari e colaboradores (2020)* em um es-
tudo realizado nas UTIs do Hospital Universitario de Zawaia
no periodo de abril a maio de 2018 fala que transmissdo de
microrganismo ocorre através das maos dos profissionais de
saude, pelos pacientes e pelo ambiente hospitalar. Os estudos
apontam que as IRAS causadas por bactérias Gram- negativas
e Gram- positivas possuem qualidades necessarias de sobre-
vivéncia de meses em superficie inanimadas secas, porém se
o ambiente for umido e de baixa temperatura as chances de
duragéo ao longo do tempo se estendem. Esses fatores propor-
cionam um ambiente adequado para esses micro-organismos,
mas além deles existem outros elementos que contribuem
para isso como: higienizagdo das maos inadequada, niimero

de profissionais na unidade, pacientes colonizados, estrutura
do hospital e o uso de antibidtico. Tajeddin e colaboradores
(2016)* em um estudo realizado em hospitais médicos da
Universidade de Ciéncias Médicas Shahid Beheshti no Teera,
Ird, de agosto de 2010 a setembro de 2012 reafirma que as IRAS
estdo presentes na realidade da unidade de saude porque o
ambiente hospitalar contamina as maos dos profissionais de
saude que sdo reservatorios de patégenos porque favorecem
essa condi¢do. Saka e colaboradores (2017)* em um estudo
transversal destacam que as superficies préximas aos pacientes
como a cama, telefones, macanetas, grade de camas, entre
outros, sdo altamente contaminantes e se apresentam como
uma via de disseminagdo de doencas patogénicas. Além disso,
o estudo realizado mostrou o padrdo de contaminantes con-
forme o material e em uma superficie de aluminio o S. aureus
foi predominante, ja em material de cerdmica a K. pneumoniae
e A. baumannii foram os principais micro-organismo e em
superficie de madeira foi A. baumanni. Dessa forma, medi-
das de combate a infec¢do hospitalar devem ser ressaltadas,
pois segundo Huang e colaboradores (2020)*' em um estudo
transversal aponta que a falta de um ambiente hospitalar limpo
aumenta o risco de transmissdo de micro-organismo multir-
resistente onde se apresenta que a taxa de S. aureus resistente
a meticilina, Enterococos resistente a vancomicina e infecgdes
por A. baumanni reduziram quando se realizado a limpeza
e a desinfec¢do no ambiente hospitalar. Assim, as superficies
e objetos de alto toque préximo ao paciente necessitam estar
limpas e desinfetadas para assim reduzirem as chances de
contaminagdo. Portanto, a rotina de limpeza e desinfec¢do na
unidade hospitalar deve ser frequente e também deve abranger
a higieniza¢do das maos dos profissionais de saude, pacientes
e familiares com o objetivo de barrar e prevenir as infecgoes
relacionadas ao ambiente e a assisténcia de saude.

Perspectivas para aprimorar o controle de microrganismos
no ambiente

Segundo Ahmed e colaboradores (2019)* em um
estudo transversal descritivo que foi realizado no hospital
do Egito de 2009 a 2015 fala que as infec¢des adquiridas em
hospitais representam um problema de satde publica em todos
os paises. As possiveis causas das infecgdes estdo relacionadas
a contaminagdo das superficies e também a contamina¢io
cruzada pelas méos dos profissionais de saude. Os micro-orga-

Tabela 1. Microrganismos responsaveis pela contaminacdo do ambiente hospitalar e infec¢des relacionadas aos cuida-

dos de saude.

Superficies Microrganismos Teste molecular comprobatério Autor
Ventilador Mecénico K. pneumoniae RAPD 20
Superficie inanimada referente aos leitos  A. baumannii REP-PCR 21
dos pacientes

Ventilador Mecanico A. baumannii PCR 22
Superficie inanimado de alto contato S. aureus, P. aeruginosa PCR 23
hospitalar

Objetos inanimados e dispositivos A. baumannii, K. pneumoniae e E. cloacae PFGE 24
invasivos

Superficies hospitalares inanimadas e C. difficile, K. pneumoniae, S. aureus, A. baumannii, ~PCR 25
dispositivos médicos P. aeruginosa, E. coli, VRE, ESBL

Ventilador Mecanico P. aeruginosa PCR 26
Superficies hospitalares inanimadas e E. faecium, E. faecalis, E. casseliflavus PCR, PFGE, MLST 27

dispositivos médicos

ESBL - Enterobactérias produtoras de beta-lactamase de espectro ampliado; ICSRC - Infeccdo de corrente sanguinea relacionada a cateter venoso central; ISC - infeccdo do sitio
cirargico; ITU - infecgdo do trato urindrio; PAVM - pneumonia associada a ventilagdo mecanica; PCR - polymerase chain reaction; PFGE - pulsed field gel electrophoresis; RAPD -

random amplified polymorphic DNA; VRE - Enterococcus resistente a vancomicina;
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nismos tém a capacidade de sobreviver nas superficies devido
a produgdo de moléculas de adesdo e os biofilmes e isso os leva
a circular por mais tempo entre os pacientes e no ambiente.
Dito isso, Furlan e colaboradores (2019)** em um estudo explo-
ratério, longitudinal e correlacionado a realidade em clinica de
média complexidade ressalta que as taxas de infec¢des hospi-
talares permanecem alta isso porque as superficies dos servigos
de satde ndo sdo higienizado de acordo com os protocolos
padronizados das instituigdes ou que eles sejam inexistentes.
Assim, objetivando prevenir infec¢des e a melhora na seguran-
¢a do paciente nos servicos de satide Oliveira e colaboradores
(2020)** em um estudo intervencionista e comparativo em uma
Unidade de Emergéncia no Mato Grosso do Sul, Brasil, aponta
que para que as agoes de limpeza e desinfec¢ao em um ambien-
te hospitalar sejam realizadas efetivamente é importante usar
técnicas/métodos de monitoramento claros e objetivos, devol-
ver feedback das agoes realizadas aos responséveis, entrevistar
a equipe para identificar incoeréncia nos métodos de limpeza
feita por eles e qualificagdo continua dos profissionais da lim-
peza, pois a falta desta demonstra impactar negativamente na
qualidade da desinfec¢do e limpeza do ambiente hospitalar.
Além disso, Villacis e colaboradores (2019)* em um estudo que
visa a melhoria da qualidade de limpeza e desinfec¢ao demons-
trou que os desinfetantes quimicos sdo uma forma padréo de
limpeza das superficies, mas ha variagdes na forma como os
profissionais da limpeza utilizam os produtos e também que
estes desinfetantes quimicos apresente risco consideravel para
a saude ocupacional para estes funciondrios. Visando isto,
alternativas para estd questdo vem surgindo como o método
de desinfec¢do e descontaminagdo do ambiente que é o sistema
no-touch (luz ultravioleta de xenonio pulsante) que apresentou
95 a 99% de eficacia na eliminagdo de patégenos hospitalares e
esse alto percentual de redugdo da carga microbiana hospitalar
demonstra que as tecnologias de desinfec¢ao sem toque sdo um
componente importante no processo de limpeza do ambiente
hospitalar. Assim, garantindo ambientes limpos e seguros para
os cuidados de saiide mais eficazes previne-se e controla-se as
infec¢oes associadas a saude.

CONCLUSAO

As superficies inanimadas de alto toque e préximas
dos pacientes, como mesa de cabeceira, maganetas de portas,
carrinho de suprimentos, tem sido um reservatdrio potencial
de microrganismos virulentos. Nao obstante, também foi
demonstrado a existéncia de transmissdo cruzada a partir
de dispositivos de assisténcia médica compartilhados entre
profissionais e dreas frequentadas por eles. Nesse sentido, os
principais patégenos detectados foram K. pneumoniae, A.
baumannii, S. aureus, P. aeruginosa, E. cloacae, C. difficile, E.
coli, VRE, ESBL, E. faecium, E. faecalis, E. casseliflavus. Diante
disso, hd praticas e perspectivas de melhora no controle do
ambiente hospitalar, como incentivo da utiliza¢do de protocolos
de limpeza e desinfecgdo das superficies inanimadas, com o obje-
tivo de feedback aos profissionais e cursos de aprimoramento de
técnicas. Além disso, o sistema no-touch demonstrou alta eficicia
de desinfec¢io e descontaminagio do espago hospitalar.
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From mid-December 2020, several countries have begun
mass vaccination against COVID-19, completing the tripod to
defeat the pandemic along with social distancing and hygiene
practices.! In Brazil, the COVID-19 vaccination campaign
began on January 18%, 2021.

The seriousness of the pandemic has led to such visibility
in the worldwide media as never seen before for any vaccination
campaign, spreading out several images of people receiving
the injections. Despite the currently established guidance for
vaccination from highly recognized organizations,* we have
watched astonished a huge gap in the standardization of the
administration of the vaccines. The inconsistency in the use
of personal protective equipment (PPE) such as gloves, gowns,

]. Infect. Control, 2020 Out-Dez;9(4):276-277 [ISSN 2316-5324]

and face protection, and in skin disinfection, among other
technical issues, were seen in many media images. Of note, it
is very disappointing that the hand hygiene practices have not
been seen very frequently in these images on mass vaccination.

Thelack of standardization of the vaccination procedures
generates both the absence of PPE where they are necessary
and the unnecessary use where they are not, causing a waste of
this precious resource for the infection prevention. This is highly
concerning in times when the shortage of PPE is still a worldwide
concern. Surely, this also compromises patients’ safety.

Three points deserve more attention regarding the stan-
dardization of the process. The first is about the gloves usage
in the situation of intramuscular injection (IM). According to
several national and international guidelines,’” gloves are not
indicated in the vaccination routine, including vaccination
against COVID-19. Their use is indicated only in specific cases,
such as vaccinators with skin lesions on the hands or in situ-
ations involving contact with the patient's body fluids. In any
case, if used, they should be changed for each patient and the
professional should perform hand hygiene before putting on and
after the gloves removal.” However, up to our knowledge, there is




no worldwide data on needlestick-related injury rates during the
vaccination process comparing the use or no-use of gloves.

The second point is about skin disinfection. According
to the World Health Organization,” some studies suggested
that there is no increased risk of infection when administering
IM without prior skin disinfection. However, this recommen-
dation still generates controversy. Few studies supporting this
recommendation do not address vaccination, and there are not
many details about patients’ follow up. A randomized clinical
trial in children comparing skin preparation with isopropyl
alcohol with the absence of preparation before vaccination
demonstrated that there was no difference between the groups
regarding infections and local reactions.® A literature review
study failed to find sufficient evidence to conclude whether
alcohol smear, before vaccination, reduces infection rates com-
pared to no smear.” The Australian Immunization Guideline®
does not recommend skin disinfection before IM vaccination.
One argument in favor of skin disinfection is that it is a sim-
ple intervention to prevent, not a prevalent, but a significant
event.” The Canadian Immunization Guidelines also recom-
mend the skin disinfection before IM vaccination.®

In Brazil, for at least two decades, the National Program
of Immunization (NPI) does not indicate the skin preparation
with alcohol for vaccine administration, except if there is
visible dirt, in which case the cleaning with water and soap
is recommended.* Notwithstanding, no data are available to
know the level of countrywide adherence to this recommenda-
tion. Therefore, a few reports on local adverse reactions since
the adoption of this recommendation, such as abscesses and
cellulites, cannot be exclusively attributable to the skin prepa-
ration or not. The scarcity of robust studies on the role of skin
disinfection in the vaccines adverse events demonstrates the
need of clear scientific evidence on this matter.

Finally, we observed in the media images the lack of
standard in the appropriate disposal of sharp waste and in
the use of safety devices for syringes, practices that are highly
recommended since a long time.” This situation points out the
long way we still have for the full implementation of standard
precautions in every and all healthcare procedures.

This commentary aims to raise attention to the lack of
standardization in infection prevention procedures related to
parenteral vaccination. This may be explained by the lack of
robust studies to support evidence-based practices as well as
due to the barriers to access proper health technologies in low
resource settings. The reasons why the vaccination guidelines
are so difficult to be implemented worldwide can be even more
complex, and this herein comment is a call to advocate for the
use of implementation science to face the problem.

The COVID-19 has brought the opportunity to review
and rethink our practices. This is not different for vaccination

- we need to do better. Vaccination is a life-saving resource, we
need all the infection prevention evidences on that, but beyond
evidences we need a strong implementation process of good
practices to ensure zero risk of infection vaccine-related.
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RESUMO

Justificativa e objetivos: Infec¢ces relacionadas a as-
sisténcia a saide (IRAS) estdo associadas a uma significativa
taxa de mortalidade, resisténcia microbiana e dispéndio eco-
ndmico. Méos e fomites sdo as principais vias de transmissdo
de patdgenos. Entre os fomites, aparelhos celulares utilizados
por profissionais de saude, pacientes e seus acompanhantes,
contribuem para o maior risco de contaminagio. Dessa forma,
o objetivo deste estudo foi analisar a presenca de bactérias e
fungos nas maos e no aparelho celular de uma estudante do
curso de medicina da Universidade Federal de Jatai e alertar
sobre a importancia de comportamentos preventivos quanto
ao uso de aparelhos celulares no 4mbito da saude. Descri¢ao do
caso: O experimento realizado em uma aula de microbiologia
do curso de medicina, utilizou swabs esterilizados embebidos
em solugao salina para a coleta de material da superficie de uma
mdo suja, dessa higienizada com dgua e alcool em gel e de um
aparelho celular, o material foi depositado em uma placa de Petri
com meio agar nutriente e colocado em repouso por 7 dias. Ao fim
do periodo as placas foram analisadas quanto ao crescimento
de fungos e bactérias. Tais patégenos em individuos hospitali-
zados podem provocar danos graves e de dificil controle. Con-
clusdes: A detecgao de bactérias como Staphylococcus aureus
e Staphylococcus epidermidis, durante o estudo, indicam o
quanto o manuseio indiscriminado de celulares em ambien-
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tes de saide e a ma higienizacdo das maos dos profissionais
submetem os pacientes a patologias possiveis de serem evitadas
com assepsia adequada e uso conveniente dos celulares.

Descritores (palavras-chave): Infeccao Hospitalar; Bac-
térias; Assepsia; Telefone Celular.

ABSTRACT

Background and objectives: Health care-related infec-
tions are associated with a significant mortality rate, microbial
resistance and economic expenditure. Hands and fomites are
the main pathways of transmission of pathogens. Among fomi-
tes, cell phones used by health professionals, patients and their
companions, contribute to the greatest risk of contamination.
Thus, the objective of this study was to analyze the presence
of bacteria and fungi in the hands and cell phone of a medical
student at the Federal University of Jatai and to warn about
the importance of preventive behaviors regarding the use of
cell phones in the context of Cheers. Case description: The
experiment carried out in a microbiology class in the medical
course, used sterile swabs soaked in saline solution to collect
material from the surface of a dirty hand, which was sanitized
with water and alcohol gel and a cellular device, the material
was deposited in a petri dish with nutrient agar medium and
placed at rest for 7 days. At the end of the period, the plates were




analyzed for the growth of fungi and bacteria. Such pathogens
in hospitalized individuals can cause severe damage and are
difficult to control. Conclusions: The detection of bacteria su-
ch as Staphylococcus aureus and Staphylococcus epidermidis,
during the study, indicates how the indiscriminate handling
of cell phones in healthcare environments and the poor hand
hygiene of professionals subject patients to pathologies that can
be avoided with proper asepsis and convenient use of cell phones.

Descriptors (keywords): Hospital Infection; Bacteria;
Asepsis; Cell phone.

RESUMEN

Antecedentes y objetivos: las infecciones relacionadas
con la atencion de la salud (IHA) se asocian con una tasa de
mortalidad significativa, resistencia microbiana y gasto eco-
némico. Las manos y los fomites son las principales vias de
transmision de los patégenos. Entre los fomites, los teléfonos
celulares utilizados por profesionales de la salud, pacientes y
sus acomparfiantes, contribuyen al mayor riesgo de contami-
nacion. Por lo tanto, el objetivo de este estudio fue analizar
la presencia de bacterias y hongos en las manos y el teléfono
celular de un estudiante de medicina de la Universidad Federal
de Jatai y advertir sobre la importancia de los comportamien-
tos preventivos con respecto al uso de teléfonos celulares en
el contexto de Salud. Descripcion del caso: El experimento
realizado en una clase de microbiologia en el curso de medi-
cina, usé hisopos estériles empapados en solucion salina para
recolectar material de la superficie de una mano sucia, que fue
desinfectado con agua y gel de alcohol y un teléfono celular,
El material se deposité en una placa de Petri con medio de
agar nutritivo y se dejé en reposo durante 7 dias. Al final del
periodo, se analiz6 el crecimiento de hongos y bacterias en las
placas. Tales patégenos en individuos hospitalizados pueden
causar dafos severos y son dificiles de controlar. Conclusio-
nes: La deteccion de bacterias como Staphylococcus aureus y
Staphylococcus epidermidis, durante el estudio, indica cémo
el manejo indiscriminado de teléfonos celulares en entornos de
atencion médica y la mala higiene de manos de los profesiona-
les someten a los pacientes a patologias que pueden evitarse con
una asepsia adecuada y uso conveniente de teléfonos celulares.

Palabras clave: infeccion en hospitales; Bacterias; Asep-
sia; Teléfono celular.

INTRODUCAO

Infecgbes relacionadas a assisténcia a saide (IRAS) sdo
um grande desafio para o sistema de satide e estdo associadas a
uma significativa taxa de mortalidade, resisténcia microbiana
e dispéndio econdmico. Segundo a Organizagao Mundial de
Satde (OMS) de 234 milhdes de pacientes operados por ano em
todo o mundo, 1 milhdo morrem por infecgdes hospitalares e 7
milhdes apresentam complicagdes no pos operatorio.!

O principal mecanismo de contaminagdo sdo as maos
dos profissionais de saide e fomites.> Entre os fomites estio
os aparelhos celulares, cuja a manipulagdo intercalada com
a prestacdo de cuidados ao paciente, somado a presenca de
acompanhantes que participam de cuidados basicos, sem a
correta descontaminagdo das maos e dos objetos aumentam a
chance de infecgdo hospitalar.?

Além disso, estudantes que frequentam unidades basicas
de saude, unidade de pronto atendimento e hospitais em suas
atividades extracurriculares sdo potenciais contaminantes se
ndo tomarem os devidos cuidados. Segundo um estudo trans-
versal realizado na Universidade Federal do Parana, 70% dos
estudantes analisados reportaram nunca terem limpado seu
aparelho celular.*

RELATO DO CASO

O objetivo desse estudo foi analisar a presenca de
bactérias e fungos nas maos e aparelho celular de uma estu-
dante do curso de medicina da Universidade Federal de Jatai
durante aula pratica de microbiologia médica. Além de alertar
os discentes para a adogdo de comportamentos preventivos
quanto ao uso de aparelhos celulares no 4mbito da saude. O
experimento realizado durante uma aula de microbiologia do
curso de medicina utilizou swabs esterilizados embebidos em
solugdo salina para a coleta de material da superficie de uma
mao suja, dessa posteriormente higienizada com agua e dlcool
em gel e de um aparelho celular. Apés a coleta o material foi
semado em uma placa de Petri dividida em trés regides com
meio 4gar nutriente, cada parte correspondendo a uma super-
ficie de coleta. Essa, entdo, foi fechada e incubada por 7 dias
em temperatura ambiente. Apds os 7 dias foi evidenciado na
placa de Petri o crescimento de coldnias de alguns microrga-
nismos. Baseado em andlise de coloragdo determinou-se que,
provavelmente, houve crescimento de fungos, enterobactérias

Figura 1. Imagens das placas de cultura evidenciando o crescimento de microrganismos apds semadura de materiais

provenientes de celular e méos.
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e bactérias Staphylococcus sp (Figura 1). O resultado foi anali-
sado, anotado e discutido entre os académicos.

Dessa forma, o experimento teve como contribui¢do dis-
cutir a tematica das IRAS e suas possiveis origens, servindo de
base para os graduandos, futuros médicos, no direcionamento
de praticas seguras e livres de riscos aos pacientes.

Infecgdes relacionadas a assisténcia a satide sdo um gran-
de problema e desafio, em todo o mundo, uma vez que essas
ameacam pacientes e profissionais, levando a sofrimentos e
gastos excessivos a saude.’

O principal mecanismo de contaminagdo dos pacientes
sdo as maos e fomites contaminados. Entre os fomites, o celular
é um dispositivo utilizado por muitos profissionais de saude,
pois, existem aplicativos que permitem o compartilhamento
de informagoes hospitalares, visualizagdo de testes laborato-
riais, diagnosticos por imagem, calculo de dosagens de me-
dicamentos e acesso, além de acesso a publica¢des cientificas
bem quistas no 4&mbito da satde. Por ser um objeto portatil, é
um dispositivo presente no cotidiano de qualquer ambiente,
incluindo ambientes de satide, podendo servir como reservato-
rio de microrganismos.®

O manuseio de celulares por profissionais de saude e
visitantes dentro de hospitais, blocos cirargicos, unidades de
terapia intensiva ou centros de terapia intensiva, assim como
consultorios, contribuem para a propagacio de microrganis-
mos. Dentre eles bactérias que colonizam pele humana como
Staphylococcus epidermidis e Staphylococcus aureus, que
possuem cepas resistentes a antibiéticos como a penicilina,
meticilina e vancomicina. Além de bactérias multirresistentes
como a Pseudomonas sp. e Acinetobacter sp, que inclusive
podem sobreviver em objetos por longos periodos.’”

E vélido ressaltar que por mais que as bactérias Staphylo-
coccus sp fagam parte da microbiota humana, em pacientes
imunocomprometidos e/ou com lesdo mecénica de pele e
mucosas ela pode romper o equilibrio com o hospedeiro e se
tornar patogénica. A S. aureus ¢ atualmente uma das principais
bactérias envolvidas em infec¢oes nosocomiais.® Ademais, a
Staphylococcus epidermidis ¢ um dos patdgenos comumente
associados a infec¢cdes hospitalares associadas a sepse. O me-
canismo oportunista dessa bactéria estd associado a capacidade
de formar biofilme e produgio de toxinas que interferem na ha-
bilidade do sistema imune de erradicar a invasdo bacteriana.®®

Através do exposto acima e da andlise do material que
foi colhido, evidencia-se o quanto os aparelhos celulares e
as maos sdo contaminados e que a higieniza¢do dos mesmos é
uma medida bésica para o cuidado ao paciente. E possivel evitar
ou reduzir significativamente a chance de contaminagdo
utilizando antissépticos como alcool 70%, clorexidina e iodo,
além de sabonetes associados a antissépticos na lavagem das méos
elimpeza de objetos, de forma periddica e com técnica adequada.”

CONCLUSAO

As infec¢des hospitalares sdo hoje uma das maiores
adversidades em dmbito de saide. O carreamento de bacté-
rias e demais microrganismos por meio das maos sujas e de
aparelhos celulares tornam os pacientes mais suscetiveis a

exposi¢do a esses patogenos e, consequentemente, a infec¢oes e
outros agravamentos possiveis. A detec¢do de bactérias como
Staphylococcus sp nas maos e nos aparelhos celulares, durante
o estudo, indicam o quanto o manuseio indiscriminado dos
celulares em ambiente hospitalar e a ma higieniza¢ao das méaos
dos profissionais expdoem os pacientes & microrganismos infec-
cisiosos. A assepsia adequada das maos e o uso conveniente
dos celulares podem reduzir o contato de pacientes com essas
bactérias e suas possiveis consequéncias patoldgicas.
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INTRODUCAO

Em meados de dezembro de 2019 iniciou-se um surto
de infec¢do grave provocado pelo virus (SARS-CoV-2) que
alarmou o mundo e teve sua origem em Wuhan, provincia
de Hubei, na China, que posteriormente se instalou de forma
transcontinental e com crescimento exponencial. No final de
janeiro de 2020, essa doenga foi declarada como situagio de
emergéncia em saude publica de interesse internacional pela
Organiza¢do Mundial da Saude (OMS), além disso, tornou-se
um desafio para todo o sistema mundial de satude, especial-
mente para os profissionais de saude (OMS).!

A partir de 11 de fevereiro de 2020, a OMS renomeou
a doenca para Covid-19 e o virus entdo foi classificado como
SARS-CoV-2.2Em 11 de marg¢o de 2020, a Covid-19 foi decla-
rada como pandemia.’ Em 26 de fevereiro de 2020, foi confir-
mado o 1° caso de Covid-19 no Brasil, na cidade de Sao Paulo,
relativo a paciente proveniente de viagem a Europa.*

Até 14 de agosto de 2020, a Covid-19 ja trazia um pro-
fundo impacto global, com mais de 3 milhées de casos con-
firmados no Brasil, ultrapassando a marca de 106 mil 6bitos,
sendo considerada a sindrome respiratéria viral mais severa
desde a pandemia de influenza HIN1, em 1918.° Os sintomas
fisicos da Covid-19 frequentemente envolvem tosse, febre e
dificuldades respiratérias que podem levar a morte.*’
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A Covid-19 trouxe incertezas as suas caracteristicas
epidemioldgicas e, particularmente, quanto a propagacdo e
viruléncia do patégeno. Sua transmissdo ocorre de pessoa a
pessoa, por meio de goticulas de saliva ou secre¢do nasal.®'* Até
0 momento, ndo existem vacinas ou tratamentos especificos.®

Neste cendrio, a legislagao brasileira vigente compreende
a vigildncia em satide como um processo sistemdtico que en-
volve desde a coleta e andlise até a disseminagdo de dados sobre
eventos relacionados com a saude, articulando saberes e praticas
relativas as vigildncias: epidemioldgica, ambiental, do trabalhador
e sanitdria, com vistas a implementagdo de politicas publicas de
promocéo da saude, protegdo, preven¢ao e controle de riscos,
agravos e doengas." Os setores integrantes da vigilancia em
saude atuam no epicentro das epidemias, para treinar diversos
profissionais, com a fungdo de prepara-los para situagdes epide-
miologicas reais e aproximar o saber académico ao do servigo."?

Assim, destaca-se o papel das Residéncias Multiprofis-
sionais em Saude, regulamentadas pela Lei Federal n° 11.129 de
2005 como modalidade de ensino de pds-graduagio lato sensu.
Essas residéncias sdo direcionadas para a educagdo em servigo,
em consonancia com os principios e diretrizes do Sistema Uni-
co de Saude (SUS), com introdugéo direta na articula¢do entre
as instituicoes de ensino, os servicos de saude e a comunidade,
de acordo com as particularidades da realidade loco regional
contribuindo assim para o enfrentamento da Covid-19.">*




Neste contexto, o presente trabalho teve por objetivo des-
crever as atividades desenvolvidas por residentes de enferma-
gem no Setor de Vigildncia em Satde e Seguranca do Paciente
(SVSSP) do Hospital Universitario da Universidade Federal do
Piaui (HU-UFPI) para o enfrentamento da Covid-19.

RELATO DO CASO

Trata-se de um estudo descritivo, do tipo relato de ex-
periéncia, acerca das atividades desenvolvidas por trés enfer-
meiras residentes do Programa de Residéncia em Alta Comple-
xidade da Universidade Federal do Piaui (UFPI) no Hospital
Universitario de Teresina-PI, referéncia para Covid-19. A
vivéncia ocorreu no Setor de Vigilancia em Satide e Seguranga
do Paciente durante a pandemia causada pelo Sars-CoV-2 e foi
realizada de margo a junho de 2020.

O Hospital Universitario da Universidade Federal do
Piaui (HU-UFPI) presta servigos de alta e média complexi-
dade, com atendimento referenciado e regulado pela Central
de Regula¢ao do Estado do Piaui. Além disso, ¢ um hospital
escola, que recebe estudantes de diferentes cursos para as ativi-
dades de ensino, pesquisa e extensao.

Desde abril de 2020, o HU-UFPI firma-se como referén-
cia no Piaui quanto ao tratamento de pacientes graves acome-
tidos pelo novo coronavirus. O hospital chegou a ofertar 65
leitos para internagédo e triagem de pacientes em investigacao,
suspeita ou confirmagdo de Covid-19, dos quais 30 sio leitos de
Unidade de Terapia Intensiva (UTI) e 35 leitos de enfermaria.

Durante o periodo, as residentes se dividiram em trés
setores que compdem o SVSSP: Nucleo Hospitalar de Epide-
miologia (NHE), Servigo de Controle de Infecgdo Hospitalar
(SCIH) e Unidade de Gestiao de Riscos Assistenciais (UGRA).

O desenvolvimento do estudo obedeceu aos principios
éticos da Resolugdo n°® 466/2012, ndo havendo varidveis que
possibilitem a identificagdo dos participantes, nem qualquer
possibilidade de dano de ordem fisica ou moral.

Nucleo Hospitalar de Epidemiologia (NHE)

O papel da Vigilancia Epidemioldgica (VE) é fundamen-
tal para as organizagdes dos sistemas de saude, por meio de
condutas que intensificam a identificagdo, detec¢do, notifica-
¢do, registro, investigacdo e o monitoramento dos casos, além
da coleta, processamento, analise e interpreta¢ao de dados,
considerando as caracteristicas dos determinantes ou condi-
cionantes de satide da populagio.” Nesse sentido, a vigilancia
configura-se como base essencial para o monitoramento e ava-
liagdo de qualquer processo de doenga, sendo especialmente
critico quando surgem novos agentes. Desta maneira, a pan-
demia da Covid-19 testa a capacidade dos paises para detectar,
avaliar, notificar e relatar um evento como preconizado pelo
Regulamento Sanitdrio Internacional (RSI)."

As residentes foram recebidas pelos profissionais do Nu-
cleo Hospitalar de Epidemiologia e, na oportunidade, explica-
dos rotina de trabalho, fluxos, protocolos, sistemas utilizados
no setor, planilhas e fichas de notificagdes. Uma das principais
atividades realizadas pelas residentes, além do planejamento
de a¢des junto a equipe, diz respeito a notificagdo de doengas e
agravos de notificagdo compulsoria, conforme Portaria Minis-
terial” n° 264, de fevereiro de 2020, alimentag¢do de planilhas
de monitoramento de casos notificados, além de participagdo
em reunides e treinamentos do setor. Ademais, o momento de
entrada no setor coincidiu com o inicio da pandemia no Brasil,
contribuindo com a participagdo ativa de todo o processo de
enfrentamento da Covid-19.

Sendo assim, a passagem pela Vigilancia Epidemiolégica
Hospitalar, permitiu a compreensao da defini¢do de casos de
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Sindrome Respiratéria Aguda Grave (SRAG) e de Sindrome
Gripal (SG) através da qual se definia o uso de fichas de no-
tificagdo apropriadas para cada clinica de paciente suspeito
de Covid-19. Realizavam-se as digita¢des das fichas de SG no
E-sus VE, sistema operacional do Ministério da Satde para a
inser¢do de casos notificados; identificagdo de casos suspeitos
de Covid-19 através da busca ativa epidemioldgica didria em
todo o hospital, promovendo as devidas recomendagbes de so-
licitagdes de exames e de precaugdes especificas para a doenga,
além de execugdo de registros de casos em planilhas que ser-
vem de base para monitoramento e construg¢do de indicadores
epidemioldgicos da Covid-19.

Ademais, no SVSSP, a equipe trabalha com os sistemas
do préprio HU-UFPI, a saber: Aplicativo de Gestdo para Hos-
pitais Universitarios (AGHU), Sistema de Apoio a Adminis-
tragdo Hospitalar (SISAH) e a Ferramenta de Gestdo de Risco
para notificagdes de doengas, incidentes e queixas hospitalares
(VIGIHOSP), ferramentas tecnoldgicas que, entre outras pos-
sibilidades, facilitaram a identificacdo de casos suspeitos de
Covid-19; a notificagdo imediata da doenga, além de permitir
a divulgagao de materiais instrutivos para o controle da Co-
vid-19, como o Plano de Contingéncia Institucional e Boletins
Epidemioldgicos do Ministério da Saude.

Dessa forma, as residentes puderam acompanhar toda
a organizagdo hospitalar no enfrentamento da Covid-19 sob a
6tica de um servigo de vigilancia epidemioldgica. Observou-se
que para identificacdo de casos no hospital, foi estabelecido
que todos os pacientes admitidos no HU-UFPI realizariam
exames para detec¢ao da Covid-19, considerando que este hos-
pital recebe pacientes para varios tratamentos de média e alta
complexidade e ndo apenas pacientes com Covid-19. Assim,
pacientes com testes positivos eram encaminhados para Area
Covid; pacientes com testes negativos e sem sintomas gripais
para os postos ndo Covid e; pacientes com testes negativos, mas
com sintomas gripais eram encaminhados para as enfermarias
de triagem para repetir o teste em tempo oportuno.

A equipe do NHE realiza a notificagdo de cada paciente
em leitos internagdo para Covid e o monitoramento dos pacientes
em leitos de triagem, no qual, as residentes tiveram participagdo
direta em todo esse processo de acompanhamento e evolugdo de
casos. Além disso, as residentes faziam a busca dos resultados de
exames de PCR especifico para Covid-19 encaminhados para a
referéncia estadual por meio do Sistema Gerenciador de Ambiente
Laboratorial (GAL-LACEN). O resultado era impresso e entregue
aos responsaveis pela assisténcia ao paciente, para definicdo de
condutas em articulagdo com a VE do hospital.

O encerramento de casos notificados também fez parte
das atividades desenvolvidas pelas residentes, acompanhando
diariamente a evolucdo dos casos de pacientes hospitalizados
por Covid, quanto a saida dos pacientes da area Covid, seja por
alta, obito ou transferéncia.

Ainda, houve a participagdo das residentes nos treina-
mentos de paramentagdo e desparamentagdo, treinamentos de
coleta de Swab de nasofaringe para diagnéstico da Covid-19
e treinamento de ventilagdo mecdnica em pacientes com
Covid-19. Estes treinamentos fizeram parte do preparo e
qualificacdo da equipe do HU-UFPI para o atendimento dos
pacientes com Covid-19.

Aliado a tudo isso, contribuiu-se para a construgdo de
diversos Procedimentos Operacionais Padrdo (POPs) para
atender as demandas do hospital quanto a Covid; folhetos e
folders. Todos estes materiais tiveram ampla divulga¢do no
hospital e estdo disponiveis no icone da VE dentro do SISAH para
todos os profissionais do HU terem acesso. Cabe destacar que
0s processos e instrumentos utilizados permanecem em cons-
tante aprimoramento e adaptagdo por todos da equipe de UVS.




Servi¢o de Controle de Infec¢ao Hospitalar (SCIH)

O aumento das infec¢des relacionadas a servicos de sau-
de (IRAS) é sem duvida alguma, um dos grandes problemas
atualmente enfrentados pelos hospitais. Logo, é imprescindivel
acdes para coibir ou, a0 menos, minimizar os casos de con-
tamina¢do no ambiente hospitalar. Assim, a implantacdo do
servico de controle de infec¢do hospitalar é fundamental para
reduzir os indices de infec¢io a niveis aceitdveis.'®

No SCIH, as residentes participaram de Visitas Técnicas
nas dreas de atendimento de pacientes com a Covid-19, com
participagdo inclusive da elaboracido de relatérios com ins-
trugdes normativas necessarias para a organizagdo do servico
seguindo as recomendagdes da ANVISA.

Foi elaborado um folder sobre cuidados domiciliares
para pacientes suspeitos ou confirmados de Covid-19 que traz
informag¢des ndo somente sobre cuidados, mas também sobre
a doenga, formas de transmisséo, sintomas e precauc¢des, bem
como sobre os locais para busca por atendimento, quando for
o caso. A utiliza¢do de folders tem como func¢do exercer um
apoio no processo educativo, pois as informag¢des contidas
nele, pode incentivar o leitor a guardar o folheto ou até mesmo
passa-lo para outras pessoas, servindo assim como uma fonte
de informagao e conhecimento."”

As residentes atuaram diretamente no monitoramento
de indicadores de infecgdo hospitalar da UTI Covid, por meio
da avalia¢do de culturas, da realizagdo de notificagdes das
infecgdes, e orientagdo para precaugdes especificas quando
necessario, com apoio de médicos e enfermeiros do SCIH. O
monitoramento da planilha de pacientes em precaugdes é uti-
lizado como estratégia para observar e acompanhar mudangas
de leitos dos pacientes e manuten¢do das recomendagdes de
precaugdes especificas.

Como agao da SCIH e contando com a participagdo
direta das residentes como palestrantes, foram realizados
treinamentos com equipe da UTI Covid do hospital com foco
na seguranca do paciente para implantagdo do Protocolo de
Prevengdo de Pneumonia Associada a Ventilagdo Mecénica e
Protocolo de Preven¢do de Infec¢do do Trato Urinario.

As residentes tiveram também a oportunidade de reali-
zar a observacgio direta da higienizagdo das méaos no hospital,
incluindo a drea Covid. A OMS refere que a observacdo direta
dos profissionais de saude durante sua rotina didria de traba-
lho é um método preciso, que permite identificar se a adesdo a
HM e ainda, os resultados ajudam a determinar intervengoes
mais apropriada para promogao, instrugdo e treinamento de
higieniza¢do das maos.?

A atuagdo no SCIH durante a pandemia da Covid-19
permitiu as residentes um olhar sobre a vasta importancia
desse servico no controle da doenga no ambiente hospitalar.
O acompanhamento de notas técnicas da ANVISA, as mu-
dangas de fluxos internos e as discussdes sobre a estruturac¢do
do hospital para o desenvolvimento de a¢des que dirimissem
a possibilidade de transmissdo da doenca intra-hospitalar foi
uma vasta experiéncia para as residentes de enfermagem.

Unidade de Gestao de Riscos Assistenciais (UGRA)

A implementa¢ao das metas de seguranga do paciente
em servigo hospitalar, atualmente, é uma alternativa para mi-
nimizar os pontos que néo atendem aos exigido pelos padrées
internacionais e nacionais. A observa¢do da aplicagdo das
metas é relevante, pois garante a popula¢io servicos de saude
com chances de danos assistenciais minimizados.”

No setor da UGRA a énfase ¢ dada na realizagdo da apli-
cagdo das seis metas de seguranca do paciente: identificagdo
correta do paciente; comunicacdo efetiva entre os profissionais;
seguranga na prescricdo, uso e administragdo de medicamen-
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tos; cirurgia segura; higienizagdo das maos e reducdo dos
riscos de quedas e lesdo por pressdo. Na pratica o setor faz
uso de instrumentos durante busca ativa didria para coletar e
acompanhar a qualidade da assisténcia ofertada no hospital,
em especial, nos postos de internagio.

Diariamente, as residentes faziam busca ativa por meio
de conversas com os pacientes e seus acompanhantes. Os ins-
trumentos utilizados foram elaborados pelos profissionais do
setor. Compostos por perguntas que avaliam quesitos quanto
a identifica¢do correta do paciente, o uso de pulseira de iden-
tificagdo e a orientagido dada quando o paciente é admitido no
hospital. O segundo impresso usado investiga ocorréncias de
quedas ou o desenvolvimento de lesdo por pressiao apds inter-
nagao hospitalar. O profissional interroga tais tipos de eventos
com o paciente e seu acompanhante. Se ocorrer tais eventos, a
equipe assistencial devera notificar por meio do sistema hospi-
talar VIGIHOSP para que entdo a UGRA possa investigar os
motivos causadores, a conduta adotada no momento e poste-
rior ao evento, como também a evolugdo do caso, se a queda e/
ou lesdao aumentaram o tempo de internagdo hospitalar.

O Vigihosp, fornecido pela Empresa Brasileira de Ser-
vicos Hospitalares (Ebserh) aos hospitais vinculados a ela, é
um aplicativo de gestdo de riscos voltado para a qualidade e
seguranga de paciente para notificagdes on-line de eventos e
incidentes adversos.

Acerca da prescrigdo e administragdo correta de medica-
mentos a busca era feita por meio da observa¢do de prescrigoes
antigas (até 48 horas) no prontudrio do paciente e quando houves-
se necessidade com o préprio paciente ou profissional de saude.

Apods a coleta dessas informagdes, estas sdo inseridas
em planilhas para controle e monitoramento da qualidade da
assisténcia do cuidado. Os casos notificados por profissionais
do setor no VIGIHOSP (ferramenta do hospital) sio acompa-
nhados e encerrados pela equipe da UGRA. Tais notificagdes
ndo tem cardter punitivo, e sim educativo para que se evitem
situacdes semelhantes no futuro e para que a qualidade do
cuidado ofertado seja constante na instituigdo.

Avaliar a cultura de seguranca do paciente é importante
para a extracdo de informagdes relacionadas as institui¢oes
de satdde, realizando um diagnoéstico situacional, e com isso
disponibilizando meios para estabelecer agdes de melhoria e
fortalecimento.*

As residentes puderam acompanhar um momento de
interagdo entre coordenadores de multi setores profissionais.
Durante a tratativa de um caso ocorrido na UTT COVID dis-
cutiu-se um evento adverso grave ao paciente. Foram expostos
motivos que contribuiram para a ocorréncia deste erro e poste-
riormente medidas que poderiam reduzir ou evitar a repeti¢ao
de situagoes semelhantes. Isso nos remete a importancia para
que o erro ndo seja tratado de forma punitiva pelos gestores,
pois leva ao receio da notificagdo pelos profissionais. Desta for-
ma, recomenda-se realizar analise dos incidentes utilizando as
ferramentas de qualidade para visualizar as barreiras que estdo
sendo “danificadas” durante o processo, possibilitando a devi-
da tratativa do incidente de forma educativa e ndo punitiva.??

O periodo que as residentes passaram pela unidade de
gerenciamento de riscos assistenciais possibilitou o desen-
volvimento de um olhar critico voltado para a qualidade do
cuidado e da assisténcia prestada ao paciente, com objetivos de
minimizar/excluir os riscos de eventos adversos e proporcio-
nar assim uma internagao tranquila livre de intercorréncias.

CONCLUSAO

A experiéncia permitiu o desenvolvimento de habilida-
des de cooperagio, lideranga e confianca entre os membros
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da equipe, além da contribuicdo para um trabalho integrado
e qualificado. A comunicagdo constante e a realizacdo de
atividades diversas reforcaram a articulacdo e a inser¢do
das residentes nos setores retratados, de modo a superar as
expectativas de aprendizagem, bem como a oportunidade de
vivenciar a estruturagdo do hospital a partir de recomendagées
de controle de IRAS durante a pandemia de Covid-19.

Além disso, a utiliza¢do de tecnologias e instrumentos

facilitadores do manejo de informagéo entre os setores envol-
vidos permitiu a amplia¢do e o fortalecimento da vigildncia
epidemioldgica no enfrentamento da pandemia. A participa-
¢do dos residentes possibilitou o aprimoramento dos processos
de trabalho, permitindo uma resposta mais rapida e efetiva no
que se refere a produgéo e disponibilizagdo de informagoes no
enfrentamento da Covid-19.
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