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Resumo

Palavras-chave

= artroplastia de
quadril

= prétese de quadril

= infeccoes
estafilococicas

As artroplastias de quadril sdo procedimentos cirrgicos largamente realizados em
todo o mundo buscando retorno da funcionalidade, alivio da dor e melhora da
qualidade de vida dos pacientes acometidos por quadros de osteoartrite, fraturas de
colo de fémur e osteonecrose da cabeca femoral, dentre outras etiologias. As infec¢Ges
articulares periprotéticas sao uma das complicacoes mais temidas pela elevada
morbimortalidade associada, com elevado nimero de patégenos que podem estar
associados a sua etiologia. O objetivo do presente estudo foi analisar aspectos
correlacionados a ocorréncia da infeccdo, diagndstico e prevencdo de infeccoes
articulares periprotéticas no quadril associadas a Staphylococcus aureus apoés cirurgia
corretiva de fraturas de quadril. Trata-se de uma revisdo sistematica de literatura
realizada nas bases de dados indexadas na Medical Literature Analysis and Retrieval
System Online (MEDLINE, na sigla em inglés) realizada de acordo com os preceitos
estabelecidos pela metodologia Preferred Reporting Items for Systematic Reviews and
Meta-Analyses (PRISMA, na sigla em inglés). Foram selecionados para andlise 20
estudos que abordavam o diagnéstico e prevencao de infec¢Ges articulares peripro-
téticas ap0s fraturas de quadril. Observa-se que ndo ha consenso na literatura sobre
medidas preventivas para ocorréncia de tais processo infecciosos. Dentre os fatores de
risco para ocorréncia e gravidade das infeccdes por S. aureus apds artroplastias de
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Introducao

quadril foram citados obesidade, maior tempo cirtrgico, maior idade, quadros de
imunossupressdo, uso recente de antibidticos e multicomorbidades. O uso de bio-
marcadores para diagndstico precoce, bem como processos de triagem, descoloniza-
cdo e antibioticoprofilaxia estdo entre os procedimentos preventivos propostos na
literatura.

Hip arthroplasties are surgical procedures widely performed all over the world, seeking
to return functionality, relieve pain, and improve the quality of life of patients affected
by osteoarthritis, femoral neck fractures, osteonecrosis of the femoral head, among
other etiologies. Periprosthetic joint infections are one of the most feared complica-
tions due to the high associated morbidity and mortality, with a high number of
pathogens that may be associated with its etiology. The aim of the present study was to
analyze aspects correlated with the occurrence of infection, diagnosis and prevention
of periprosthetic joint infections in the hip associated with Staphylococcus aureus after
corrective surgery for hip fractures. This is a systematic review of the literature carried
out in the databases indexed in the Medical Literature Analysis and Retrieval System
Online (MEDLINE) carried out in accordance with the precepts established by the
Preferred Reporting Items for Systematic Reviews and Meta-Analyses (PRISMA) meth-
odology. Twenty studies that addressed the diagnosis and prevention of periprosthetic
joint infections after hip fractures were selected for analysis. It is observed that there is
no consensus in the literature on preventive measures for the occurrence of such
infectious processes. Among the risk factors for the occurrence and severity of
infections by S. aureus after hip arthroplasties, obesity, longer surgical time, older
age, immunosuppression, recent use of antibiotics, and multicomorbidities were
mentioned. The use of biomarkers for early diagnosis, as well as screening, decoloni-
zation, and antibiotic prophylaxis processes are among the preventive procedures
proposed in the literature.

o seu diagnéstico precoce, identificacdo dos patégenos cau-
sadores e manejo adequado.*>

A artroplastia do quadril possui extensa aplica¢do clinica no
alivio da dor e melhora funcional, sobretudo em pacientes
com quadros de osteoartrite, osteonecrose da cabega femoral
e fratura de colo de fémur. Embora seja um procedimento ja
consagrado na literatura cirdirgica, observa-se que os resul-
tados clinicos estdo associados a multiplos fatores, como o
procedimento ciriirgico, manejo perioperatério, desenho
protético, comorbidades existentes, bem como demais fato-
res individuais."2

Dentre os riscos associados a colocagdo de prétese na
articulacdo do quadril, a literatura aponta o maior risco de
tromboembolismo venoso (TEV) e de infec¢do articular
periprotética (IAP)! como as complicacdes de maior ocor-
réncia e também com maior potencial de aumento de
morbimortalidade e custo em satide piiblica.?

A ocorréncia de processo infeccioso ap6s artroplastias de
quadril caracteriza-se como uma das complicagdes mais
temidas tanto pela possivel necessidade de reabordagem
cirdrgica como também pelo risco de piora do quadro
infeccioso, necessidade de retirada da prétese e impacto de
todo processo para a satide e funcionalidade do paciente. As
IAPs representam ainda um desafio na pratica médica desde
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Embora existam diversas diretrizes clinicas associadas a
prevencdo de complica¢bes peri- e pés-operatérias, observa-
se que tal divergéncia normativa ocasiona altas taxas de varia-
¢6es no manejo de pacientes submetidos a artroplastias de
quadril, resultando também em diferentes desfechos clinicos.

Frente a auséncia de consenso sobre o manejo preventivo
de infecgdes articulares periprotéticas e a multiplicidade de
patégenos que podem estar envolvidos no processo infe-
cioso, o presente estudo teve como objetivo analisar aspectos
correlacionados a ocorréncia da infec¢do, diagnéstico e pre-
vencdo de infec¢bes articulares periprotéticas no quadril
associadas a Staphylococcus aureus ap6s cirurgia corretiva
de fraturas de quadril.

Materiais e métodos

O estudo caracteriza-se como uma revisdo sistematica de
literatura, estruturada conforme as orientac¢des de Preferred
Reporting Items for Systematic Reviews and Meta-Analyses
(PRISMA, na sigla em inglés),® sendo posteriormente estru-
turada uma lista de verificagdo PRISMA para analise dos
resultados. Utilizou-se ainda um diagrama de quadro fases,



para escolha dos artigos, priorizando clareza e transparéncia
na execucao da revisdo sistemadtica e selecdo dos estudos.

A busca de dados ocorreu em 05 de junho de 2022, nos
bancos de dados vinculados a Medical Literature Analysis
and Retrieval System Online (MEDLINE, na sigla em inglés),
sendo utilizada a estratégia Setting, Perspective, Interven-
tion, Comparison, and Evaluation (SPICE, na sigla em inglés)’
para identificacdo dos estudos relevantes:

- Setting (Cendrio): pacientes hospitalizados

- Perspective (Perspectiva): individuos com fratura de qua-
dril avaliados quanto a IAP

- Intervention (Intervencdo): Cirurgia de colocagdo de pro-
tese total ou parcial em quadril

- Comparison (Comparacdo): ocorréncia de infec¢do por S.
aureus, diagnéstico, triagem e prevencao.

- Evaluation (Avaliacdo): Taxa ou ocorréncia de infeccdao
articular periprotética por S. aureus, biomarcadores, tria-
gem e efetividade da descontaminacao.

Os descritores em ciéncias da saide (DECS)/MESH TERMS
foram utilizados de forma combinada, conforme as seguintes
estruturas: Artroplastia de Quadril (Arthroplasty) OR Prétese
de Quadril (Hip Prosthesis) AND Infeccoes Estafilococicas
(Staphylococcal Infections) OR Infec¢do por Staphylococcus
aureus.

Critérios de inclusao e exclusao

Foram incluidos estudos que atendiam aos seguintes crité-
rios: (1) estudos com humanos, grupo etario > 18 anos (2)
pacientes submetidos a artroplastia do quadril apés fratura
(3) estudos abordando pacientes com infec¢do articular
periprotética por S. aureus (4) estudos publicados entre
2017-2022 (5) estudos originais.

Foram excluidos estudos com os seguintes critérios: (1)
estudos experimentais com modelos animais (2) estudos nao
originais - revisdo de literatura (3) estudos de opinido (4)
estudos que abordavam condutas apés infec¢do estabelecida,
ou seja, que ndo discutiam prevencdo e diagnéstico do
quadro infeccioso (5) estudos publicados ha mais de 5
anos (6) estudos que ndo atendiam aos demais critérios de
inclusdo supracitados.

Abusca e selecdo dos estudos se deu por dois revisores que
realizaram independentemente a analise dos estudos. Ini-
cialmente, a partir da utilizacdo dos DECS mencionados,
juntamente com operadores Booleanos, foram selecionados
estudos publicados nos dltimos 5 anos (2017-2022), seguido
da anadlise de titulos e resumos. Nesta etapa, foram excluidos
estudos com modelos animais, artigos de opinido, bem como
revisdes de literatura.

Concluida tal etapa, procedeu-se a recuperagdo dos textos
completos dos artigos para andlise dos demais critérios de
inclusdo e exclusdo. Foram excluidos ainda cita¢des duplicadas
e estudos ndo correspondentes aos parametros revisionais
propostos. Possiveis discordancias foram solucionadas com
discussdo com um terceiro revisor, sendo a inclusao decidida
apos consenso com os dois revisores principais.

Buscando primar por qualidade metodolégica, foram
incluidos estudos classificados como “Bons” apés avaliagdo

de qualidade do National Institutes of Health (NIH, na sigla
em inglés), sendo que estudos com mais de nove itens
assinalados eram considerados aptos para serem incluidos.

A extracdo dos dados epidemioldgicos e demograficos foi
realizada com auxilio de planilha do Microsoft Excel 365
(Microsoft Corporation, Redmond, WA, EUA), incluindo para-
metros como nimero de pacientes, abordagem cirtrgica,
fatores de risco descritos e estratégias de prevencdo de
infeccdo.

Resultados

No processo de triagem, utilizando-se os DECS propostos e os
respectivos operadores Booleanos, foram recuperados ini-
cialmente 245 estudos. Posteriormente, ao excluir estudos
publicados hd mais de 5 anos, restaram 65 artigos para
andlise do titulo e resumo. Sete estudos foram excluidos
por se tratar de revisdes de literatura. Apos a leitura dos
resumos, outros 28 estudos foram excluidos, totalizando 30
estudos para leitura do texto na integra.

Dez estudos foram excluidos por abordarem procedimen-
tos cirdrgicos associados a troca protética apds quadro
infeccioso e ndo discutirem aspectos associados ao diagnds-
tico e a prevencao da infecgdo periprotética por S. aureus.

Apbs a leitura dos textos na integra, foram selecionados
entdo 20 estudos para discussdo. Destaca-se que embora
alguns estudos abordassem tanto infec¢bes articulares peri-
protéticas do joelho como do quadril, optou-se por discutir os
dados relativos as infec¢des que acometem a articulagdo do
quadril, por ser esta a tematica central do presente constructo.

Na =Fig. 1, esta representado o fluxograma do processo de
selecdo dos estudos, conforme proposto pela metodologia
PRISMA adotada no presente estudo.

As IAPs representam um grande desafio no manejo de
pacientes submetidos a cirurgias ortopédicas. Diversos sao
os fatores de risco e patégenos envolvidos na etiologia das

Busca de dados/artigos (n = 265)

|

Artigos apds excluséo de estudos publicados
ha mais de 5 anos (n = 65)

Registros excluidos pelo
titulo (n = 07)

Examinados por resumo (n = 58)

> Registros excluidos pelo
resumo (n = 28)

Artigos selecionados para leitura completa
(n=30)

> Registros excluidos apos leitura
completa (n = 10)

Artigos selecionados para discusséo (n = 20)

Fig.1 Fluxograma de triagem e selecdo de estudos conforme a
metodologia PRISMA. Fonte: Autoria préopria (2021).
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infecgdes, tendo ainda relevante discussao da literatura sobre
métodos diagnésticos, biomarcadores, triagem e viabilidade
da descolonizagdo destes pacientes.

Na =Tabela 1, estdo descritos sucintamente os estudos
selecionados para discussdo considerando autor, ano de
publicacdo, abrangéncia do estudo, prevaléncia de coloniza-
¢do referida e aspectos relevantes.

Discussao

Biomarcadores e Diagnéstico de IAP

O primeiro desafio imposto a equipe médica no que se refere
as IAPs é justamente o diagndstico destas. A literatura pontua
que faltam testes sensiveis para o diagnéstico e ndo ha
consenso na metodologia empregada para defini¢do causal
e estabelecimento do diagnéstico definitivo.®~10

A European Bone and Joint Infection Society (EBJIS, na sigla
em inglés) propde, a partir de 2021, a abordagem diagnéstica
de 3 niveis considerando um quadro de infec¢do improvavel,
infeccdo provavel e infeccdo confirmada. Para ser definida
como infec¢do confirmada, deve-se observar um trato sinusal
com evidéncia de comunicagdo a articula¢do ou visualizacdo
da prétese ou contagem de leucécitos > 3.000 ou polimorfo-
nucleares (PMN) > 80% ou imunoensaio positivo de alfa-
defensina, ou métodos de estudo microbiolégico por aspiracao
ou sonificacdo positivos, ou ainda estudo histolégico apresen-
tando microrganismos ou aumento de neutroéfilos.'

Ja os quadros de infec¢do provavel sdo definidos por dois
achados positivos incluindo sinais radiolégicos, aspectos de
cicatrizacdo comprometida, bacteremia, quadro febril, puru-
l1éncia periprotética, aumento da proteina C-reativa (PCR),
contagem leucocitdria > 1.500, PMN > 65%, culturas positi-
vas, além de estudo histolégico e imagens nucleares sugesti-
vas. A infec¢do é improvavel quando todos os achados sao
negativos.1 !

Em um estudo realizado na Itdlia, 133 pacientes com IAP,
sendo 63 com infeccdo do quadril, foram avaliados quanto
aos critérios propostos pela EBJIS para diagnéstico de IAP. Os
autores ressaltaram que os testes diagnésticos precisam ser
utilizados em conjunto sob o risco de descartar erronea-
mente um quadro de IAP. Observou-se que, segundo os
critérios da EBJIS, 101 diagnésticos seriam confirmados e
25 seriam descritos como provavelmente infectados, o que
demonstra a aplicabilidade dos critérios desde que utilizados
em conjunto. Quanto a etiologia provavel das IAPs, observou-
se prevaléncia de 20,3% de S. aureus, 20,3% de Estafilococos
coagulase-negativos (ECN) e 7,5% de Streptococcus spp.8

Quando avaliados 158 pacientes tratados para IAP, obser-
vou-se que 19,6% (n=31) sofreram reinfeccdo em um prazo
de 2 anos. Houve associa¢do estatisticamente significativa
entre infeccdo por staphylococcus aureus suscetivel a meti-
cilina (MSSA) e reinfec¢do. Considerando possiveis marca-
dores de infeccdo que auxiliam no diagnéstico precoce, os
autores destacaram aumento do nivel médio de PCR sérica de
12,65 g/dL, enquanto pacientes sem reinfeccdo possuiam
uma PCR sérica média de 5,0 g/dL."> Em um estudo indiano,
a sensibilidade e a especificidade do uso de pontos de corte
de velocidade de hemossedimenta¢do (VHS) e PCR no
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dcicos séricos

-Descolonizagdo para MRSA realizada por 33,3%
imunossupressao.

diagnostico de IAP

infecciosa
- Dosagem de anticorpos antiestafiloc
- Tempo de antibioticoprofilaxia superior ao proposto por diretrizes

- Aumento valor preditivo positivo da cultura do liquido sinovial para
- Dosagem de glicemia realizada por 94% da amostra

Descolonizagdo com mupirocina intranasal e banhos de clorexidina

efetiva para reducdo de IAP.
- Cultura de tecidos intraoperatéria padrao-ouro para definicdo

Peptideos antimicrobianos como biomarcadores de IAP
- Fatores de risco para IAP: obesidade, maior tempo cirtrgico e

Presenca de comorbidades aumentou risco de IAP

Aspectos relevantes

Prevaléncia de Colonizagdo

S. aureus — 36%
ECN - 34%

MMSA - 100%
S. epidermidis - 38,10%

(Viés do estudo)

S. aureus - 28,3%

S. aureus - 21%
Varidvel ndo abordada

Abrangéncia
Unicéntrico - Italia
Unicéntrico - Alemanha
Unicéntrico - Espanha
Unicéntrico - Franca
Unicéntrico - Turquia
Unicéntrico - China

Amostra

122 |APs

25 IAPs

307 pacientes
340 pacientes
354 cirurgides
96 IAP

Ano

2017
2020
2017
2020
2020
2020

Ascione et al.®®
Banke et al.™*
Barbero et al.3?
Bauer et al.’®
Cimen et al. 34
Guo et al.20

Autor

Tabela 1 Descricdo sucinta dos estudos selecionados para discussdo
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diagnéstico de infec¢do foram de 57 e 94%, respectivamente,
corroborando tais resultados.'>

Ao ser comparada com a PCR do liquido sinovial, a cultura
do mesmo material se mostrou com menor aplicabilidade
clinica pela demora na obtenc¢do do resultado. A sensibili-
dade da cultura do liquido sinovial e PCR foi de 52 e 60%,
respectivamente, mostrando resultados concordantes em
82% da amostra. A PCR foi superior para deteccdo de bactérias
de baixa viruléncia, como Cutibacterium spp. e estafilococos
coagulase—negativos.10

Outro biomarcador de IAP descrito pela literatura foram
os peptideos antimicrobianos (AMPs, na sigla em inglés).
Segundo os pesquisadores, niveis intra-articulares significa-
tivos de catelicidina humana LL-37 e R-defensina-3 (HBD-3)
apresentam alta acurdcia diagnéstica no liquido sinovial de
pacientes com IAP. Sinovi6citos isolados como fonte de AMP
celular mostraram resultados comparaveis com um aumento
significativo de LL-37/HBD-3 até 3 x em IAP. Contudo, des-
taca-se que a amostra do estudo (n=25) foi extremamente
reduzida, representando uma importante lacuna para res-
paldar os resultados encontrados, bem como existe a neces-
sidade de analisar custos associados ao procedimento e
aplicabilidade clinica em demais centros.'

Também foi elencado para melhor acuracia no diagnéstico
e definicdo etiolégica de IAP a cultura pré-operatéria do
liquido sinovial combinada com a dosagem de anticorpos
antiestafilocécicos séricos.'® Ainda correlacionado a acurcia
diagnostica por diferentes tipos de obtencdo de meio para
cultura, observou-se em estudo realizado na Grécia que a
sensibilidade da cultura do fluido de sonicacdo foi de 77,04%,
e a sensibilidade das culturas de tecidos convencionais foi de
55,73%, com respectivas especificidades de 98,11 e 94,34%.
Frente a tais resultados, os autores ressaltam que o método
de sonicac¢do representa um teste confiavel para diagnéstico
de IAP, com maior sensibilidade e especificidade do que
culturas de tecidos periprotéticos convencionais.’

Epidemiologia

Do total de 20 estudos selecionados, observou-se que cinco
estudos abordavam questdes epidemiolégicas gerais sobre a
tematica, discutindo aspectos microbiolégicos, prevaléncia e
incidéncia de infecgdes articulares periprotéticas de quadril.
Destes, apenas um estudo era multicéntrico, envolvendo
instituicdes de satide da América do Norte/Sul e Europa.
Os demais estudos abordavam contextos do Chile, Africa do
Sul, Taiwan e Alemanha.

Em estudo multicéntrico realizado por Villa et al.,'® os
autores consideraram 654 infec¢des periprotéticas, sendo
361 de quadril e 293 de joelho. Observou-se que os micror-
ganismos mais frequentes identificados foram S. aureus
(24,8%) e Staphylococcus epidermidis (21,7%). Quanto ao
grau de resisténcia a pelo menos um antibiético, os autores
identificaram um indice geral de 58%, sendo que em infec-
¢des no quadril tal indice foi superior, sendo de 62,3%. A
incidéncia geral de infec¢es polimicrobianas foi de 9,3% em
joelhos e quadris agrupados e de 10,5% em analise exclusiva
dos quadris.'®
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Analisando a ocorréncia de coloniza¢do de microrganis-
mos resistentes, o estudo desenvolvido no Chile com 146
pacientes submetidos a artroplastia de quadril indicou que
pelo menos 5% destes estavam colonizados por S. aureus
resistente a meticilina (MRSA, na sigla em inglés); segundo
os autores, a colonizacdo cutdnea e nasal por MRSA esta
associada a maior incidéncia de infeccdo apds cirurgias para
colocacdo de prétese no quadril. Os autores ressaltaram
ainda que individuos com uso recente de antibiéticos pos-
suem maior probabilidade de colonizacio por MRSA."’

Em estudo realizado em centro tnico de Taiwan, foram
identificados os principais patégenos associados a IAP em
quadril. Do total de 159 casos registrados, 27% foram causa-
dos por S. aureus, 14% por estafilococos coagulase-negativos
(CoNS, na sigla em inglés), 21% por MRSA e 4,1% por fungos e
micobactérias. Diante da elevada prevaléncia de colonizagao
e da diversidade de patégenos, os autores sugerem antibio-
ticoterapia empirica com cobertura mais ampla no periodo
decorrido entre a identificacdo do quadro infeccioso e o
resultado de cultura da IAP.'®

Estudo similar realizado na Alemanha com 477 pacientes
com IAP também apresentou o S. aureus como principal
patégeno envolvido (28,2%), seguido por S. epidermidis resis-
tente a meticilina (MRSE, na sigla em inglés; 13,2%), MRSA
(6,6%), CoNS (16,4%) e estreptococcus (9,1%). No estudo, os
pesquisadores ponderam que a existéncia de multicomorbi-
dades, idade avancada e obesidade sdo condi¢des de maior
risco para o surgimento de IAP."®

Outros fatores de risco para IAP descritos na literatura
foram: tempo cirdrgico prolongado, uso prévio de imunos-
supressores, histéoria de cirurgia pregressa nas incisoes,
hipoproteinemia pré-operatéria e infec¢io superficial.?

Estudo com 96 pacientes que sofreram IAP indicou que os
principais agentes etioldgicos eram patégenos Gram-positi-
vos. O S. epidermides foi o mais comum apés artroplastias de
quadril (38,10%) enquanto o S. aureus foi o principal agente
infecioso encontrado em IAP da articulacdo do joelho
(40,74%).2°9 Outros estudos analisados também apontaram
que patégenos de alta resisténcia como o MSSA,'72!
MRSE,'®1819 MRSA, CoNS, Enterococcus e Streptococcus
sdo responsaveis pela maior parte das infec¢des periprotéti-
cas, sendo que MRSA e MRSE sdo comumente as infec¢ées
mais encontradas quando analisados patégenos resistentes a
antibioticoterapia.'819:22-24

Triagem nasal e descolonizacao

A literatura descreve diversas estratégias para triagem nasal
e descolonizacdo visando reduzir a ocorréncia de IAP apés
artroplastia do quadril.?>~%’ A descolonizago universal pro-
poe a descolonizagdo para todos os pacientes sem processo
de triagem, enquanto a descolonizag¢do alvo prevé um pro-
cesso de triagem para identificacdo dos pacientes elegiveis
para descolonizagdo. Embora a realizagao de triagem tenha
sido referida como a estratégia mais efetiva do ponto de vista
econdmico, observa-se grande dificuldade em identificar
individuos que seriam elegiveis para triagem, ou seja, aqueles
com maior risco de IAP.



Em estudo realizado no Japao com 1,654 pacientes sub-
metidos a artroplastia total do quadril, os pesquisadores ndo
identificaram fatores preditivos independentes para conta-
minagdo por MRSA, e apenas o sexo feminino foi identificado
como fator de risco independente para S. aureus. Desta
forma, ndo seria possivel a identificacdo de parametros
preditivos Uteis para a triagem nasal, exigindo assim a
descolonizacdo universal nos pacientes submetidos ao pro-
cedimento cirdrgico.?®

Dez estudos abordaram procedimentos de descolonizacdo
pré-operatéria como forma de prevenc¢do da ocorréncia de
IAP. Em todos os casos, foram utilizados no protocolo de
descoloniza¢do mupirocina tépica (pomada) nas narinas com
aplicacdo de 2 a 3 vezes ao dia durante 5 dias, associado a
banhos diarios com clorexidina a 2-4%.2"2°-33 Destes, ape-
nas trés ressaltaram a efetividade da descoloniza¢do para
reducdo de IAP, sendo que em um dos estudos houve redu¢ao
apenas da IAP precoce causada por S. aureus, ndo reduzindo a
IAP global.?’ Nos outros dois estudos, houve reducio da IAP
global*?>33 e ainda um dos estudos mostrou reducio de
infec¢des do sitio cirdrgico nos pacientes com descoloniza-
¢do pré-operatoéria.>3

Conforme relatado por Barbero et al.°< o S. aureus é o
principal agente causador de infec¢des em proteses articu-
lares. Em estudo-controle envolvendo 307 pacientes com
fratura de quadril submetidos a artroplastias eletivas, obser-
vou-se coloniza¢do por S. aureus em 28,3% da amostra.
Optou-se por um protocolo de deteccdo-descoloniza¢do de
S. aureus com mupirocina intranasal e banhos de clorexidina,
havendo consideravel reducao da incidéncia de IAP no grupo
descolonizado.??

Contrariamente ao descrito pelo estudo anterior, uma
pesquisa desenvolvida na Suica com 1,318 pacientes subme-
tidos a cirurgia protética de quadril ndo conseguiu evidenciar
diferencas significativas entre os grupos colonizados com S.
aureus e ndo colonizados no que se refere a ocorréncia de IAP
(0,3%). Diante de tais achados, os autores declararam que ao
longo de 2 anos, por nao ter ocorrido nenhuma IAP nos dois
grupos, nao haveria possibilidade de conclusdo definitiva
sobre a eficacia da descolonizacdo pré-operatéria, embora a
incidéncia de IAP seja inferior aos demais estudos encon-
trados na literatura.2®

Trés estudos consideraram os custos associados a reali-
zagdo de descolonizagdo universal. Em um estudo Norte-
Americano, observou-se que a utilizacdo do protocolo de
descolonizagdo universal, ou seja, sem realizacdo de triagem
prévia, foi capaz de reduzir a incidéncia de infec¢des do sitio
cirargico (5 versus 15 casos; 0,2 versus 0,8%; p=0,013) e
também de IAP associada a S. aureus. Diante dos resultados,
considerou-se que o custo-beneficio seria valido represen-
tando ganhos econdmicos e menor morbimortalidade asso-
ciada a infecgdes pés artroplastias.®> Em ambos, ndo foram
identificados parametros preditivos tteis para a implemen-
tacdo da estratégia de triagem, sendo que a descoloniza¢dao
universal seria efetiva e apropriada nos casos de pacientes
submetidos a artroplastia de quadril.?>2%33

Dentre os estudos selecionados, também foi abordada a
antibioticoprofilaxia, discutindo aspectos relacionados ao tipo

1‘32

de farmaco a ser empregado, bem como variaveis levadas em
consideracdo para inicio e descontinuagdo. Na Turquia, obser-
vou-se que a maior parte dos cirurgides (56,8%) utilizam
antibioticoprofilaxia por tempo superior ao proposto nas
diretrizes (> 24 horas), a avaliacdo glicémica antes da cirurgia
foirealizada por 94% da amostra e a descolonizacdo para MRSA
foi realizada por 33,3% dos participantes do estudo.* A
administragdo oportuna de antibiéticos e auséncia de comor-
bidades foram associados a um desfecho favoravel tanto na
prevencio quanto no controle de IAP.>

Consideracoes finais

0 S. aureus foi relatado em todos os estudos selecionados
como um dos maiores agentes etiol6gicos de IAP. Observa-
se nos Ultimos anos o surgimento de novos biomarcadores
que poderdo auxiliar no diagnéstico e manejo precoce de
IAP, embora os estudos encontrados e discutidos no
presente constructo tenham apresentado como fator
limitante a amostra reduzida. Dentre os novos biomarca-
dores, destacam-se os AMPs na membrana sinovial da IAP
e nos sinovidcitos. Proteina C-reativa e VHS elevados
também sdo usualmente correlacionados na suspeita
diagnoéstica de IAP.

Quanto ao método para se obter meio para cultura, foi
ressaltado pelos autores a utilizagdo da sonicagdo como
técnica superior quanto a especificidade e sensibilidade
quando comparada a culturas de tecidos periprotéticos
convencionais.

A descolonizagdo universal foi um dos procedimentos
preventivos mais relatada nos estudos, tendo seu melhor
custo-beneficio sido comprovado pela menor ocorréncia
de IAP e consequente menor custo hospitalar associado.
Nao houve consenso quanto a realizagdo de triagem nasal
para descolonizagdo, tendo em vista que os parametros
para realizacdo de triagem ndo foram descritos com
clareza pelos estudos.

Suporte Financeiro
O presente estudo ndo recebeu nenhum suporte finan-
ceiro de fontes publicas, comerciais ou sem fins lucrativos.
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Abstract

Keywords

= arthroplasty,
replacement, hip

= hip prosthesis

= staphylococcal
infections

Hip arthroplasties are surgical procedures widely performed all over the world, seeking
to return functionality, relieve pain, and improve the quality of life of patients affected
by osteoarthritis, femoral neck fractures, osteonecrosis of the femoral head, among
other etiologies. Periprosthetic joint infections are one of the most feared complica-
tions due to the high associated morbidity and mortality, with a high number of
pathogens that may be associated with its etiology. The aim of the present study was to
analyze aspects correlated with the occurrence of infection, diagnosis and prevention
of periprosthetic joint infections in the hip associated with Staphylococcus aureus after
corrective surgery for hip fractures. This is a systematic review of the literature carried
out in the databases indexed in the Medical Literature Analysis and Retrieval System
Online (MEDLINE) carried out in accordance with the precepts established by the
Preferred Reporting Items for Systematic Reviews and Meta-Analyses (PRISMA) meth-
odology. Twenty studies that addressed the diagnosis and prevention of periprosthetic
joint infections after hip fractures were selected for analysis. It is observed that there is
no consensus in the literature on preventive measures for the occurrence of such
infectious processes. Among the risk factors for the occurrence and severity of
infections by S. aureus after hip arthroplasties, obesity, longer surgical time, older

Work developed at the Hospital Universitdrio de Canoas, Canoas,

RS, Brazil.

received

July 15, 2022

accepted after revision
November 8, 2022

DOI https:/[doi.org/ © 2024. The Author(s).
10.1055/5-0043-1776019. This is an open access article published by Thieme under the terms of the
ISSN 0102-3616. Creative Commons Attribution 4.0 International License, permitting copying

and reproduction so long as the original work is given appropriate credit
(https:/[creativecommons.org/licenses/by/4.0/).

Thieme Revinter Publicagbes Ltda., Rua do Matoso 170, Rio de
Janeiro, RJ, CEP 20270-135, Brazil

21


https://orcid.org/0000-0003-0503-7999
https://orcid.org/0000-0002-6769-1964
https://orcid.org/0000-0003-0051-7985
https://orcid.org/0000-0002-8405-4203
https://orcid.org/0000-0002-4827-3054
mailto:bianca.oliveira43@gmail.com
https://doi.org/10.1055/s-0043-1776019
https://doi.org/10.1055/s-0043-1776019

22

Resumo

Palavras-chave

= artroplastia de quadril

= protese de quadril

= infeccoes
estafilococicas

age, immunosuppression, recent use of antibiotics, and multicomorbidities were
mentioned. The use of biomarkers for early diagnosis, as well as screening, decoloni-
zation, and antibiotic prophylaxis processes are among the preventive procedures
proposed in the literature.

As artroplastias de quadril s3o procedimentos cirtrgicos largamente realizados em todo o
mundo buscando retorno da funcionalidade, alivio da dor e melhora da qualidade de vida
dos pacientes acometidos por quadros de osteoartrite, fraturas de colo de fémur e
osteonecrose da cabeca femoral, dentre outras etiologias. As infeccGes articulares
periprotéticas sdo uma das complicacbes mais temidas pela elevada morbimortalidade
associada, com elevado nimero de patégenos que podem estar associados a sua etiologia.
O objetivo do presente estudo foi analisar aspectos correlacionados a ocorréncia da
infeccdo, diagndstico e prevencdo de infeccoes articulares periprotéticas no quadril
associadas a Staphylococcus aureus ap6s cirurgia corretiva de fraturas de quadril. Trata-se
de uma revisdo sistematica de literatura realizada nas bases de dados indexadas na Medical
Literature Analysis and Retrieval System Online (MEDLINE, na sigla em inglés) realizada de
acordo com os preceitos estabelecidos pela metodologia Preferred Reporting Items for
Systematic Reviews and Meta-Analyses (PRISMA, na sigla em inglés). Foram selecionados
para analise 20 estudos que abordavam o diagnéstico e prevencao de infec¢des articulares
periprotéticas apos fraturas de quadril. Observa-se que ndo ha consenso na literatura sobre
medidas preventivas para ocorréncia de tais processo infecciosos. Dentre os fatores de risco
para ocorréncia e gravidade das infeccdes por S. aureus ap6s artroplastias de quadril foram
citados obesidade, maior tempo cirtrgico, maior idade, quadros de imunossupressao, uso
recente de antibiéticos e multicomorbidades. O uso de biomarcadores para diagndstico
precoce, bem como processos de triagem, descolonizacdo e antibioticoprofilaxia estao
entre os procedimentos preventivos propostos na literatura.

Introduction

Hip arthroplasty has extensive clinical application for pain
relief and functional improvement, especially in patients with
osteoarthritis, osteonecrosis of the femoral head, and femoral
neck fracture. Although it is a procedure already enshrined in
the surgical literature, it is observed that the clinical results are
associated with multiple factors such as the surgical proce-
dure, perioperative management, prosthetic design, existing
comorbidities, as well as other individual factors."?

Among the risks associated with the placement of a
prosthesis in the hip joint, the literature points to a higher
risk of venous thromboembolism (VTE) and periprosthetic
joint infection (PJI)! as the most frequent complications and
also with the greatest potential for increased morbidity and
mortality and cost in public health.?

The occurrence of an infectious process after hip arthro-
plasties is characterized as one of the most feared complica-
tions, both due to the possible need for surgical reapproach, as
well as the risk of worsening the infectious condition, need to
remove the prosthesis, and the impact of the entire process on
the health and functionality of the patient. Periprosthetic joint
infections still represent a challenge in medical practice, from
early diagnosis, identification of causative pathogens, and
proper management.*>
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Although there are several clinical guidelines associated
with the prevention of peri- and postoperative complications,
itis observed that such normative divergence causes high rates
of clinical variation in the management of patients undergoing
hip arthroplasties, also resulting in different clinicians.

In view of the lack of consensus on preventive manage-
ment of periprosthetic joint infections and the multiplicity of
pathogens that may be involved in the infectious process, the
present study aimed to analyze aspects correlated with the
occurrence of infection, diagnosis, and prevention of PJIs in
the hip associated with Staphylococcus aureus after correc-
tive surgery for hip fractures.

Materials and methods

The present study is characterized as a systematic literature
review, structured according to the guidelines of Preferred
Reporting Items for Systematic Reviews and Meta-Analyses
(PRISMA)® and subsequently structured a PRISMA checklist for
analysis of results. A four-phase diagram was used to choose
the articles, prioritizing clarity and transparency in the execu-
tion of the systematic review and selection of studies.

The data search took place on June 5, 2022, in the data-
bases linked to the Medical Literature Analysis and Retrieval
System Online (MEDLINE), using the Setting, Perspective,



Intervention, Comparison, and Evaluation (SPICE)’ strategy
to identify relevant studies:

- Setting: Hospitalized patients

= Perspective: Individuals with hip fracture evaluated for PJI

- Intervention: Total or partial hip replacement surgery

- Comparison: Occurrence of S. aureus infection, diagnosis,
screening, and prevention.

- Evaluation: Rate or occurrence of periprosthetic joint
infection by S. aureus, biomarkers, screening, and effec-
tiveness of decontamination.

Health sciences descriptors (DECS) /| MESH TERMS were
used in combination, according to the following structures:
Arthroplasty OR Hip Prosthesis AND Staphylococcal Infections
OR Infecgdo por Staphylococcus aureus.

Inclusion and exclusion criteria

Studies that met the following criteria were included: (1)
human studies, age group > 18 years old; (2) patients under-
going hip arthroplasty after fracture; (3) studies addressing
patients with PJI by S. aureus; (4) studies published between
2017 and 2022; and (5) original studies.

Studies with the following criteria were excluded: (1)
experimental studies with animal models; (2) non-original
studies - literature review; (3) opinion studies; (4) studies that
addressed conduct after established infection, that is, that did
not discuss prevention and diagnosis of the infectious condi-
tion; (5) studies published > 5 years ago; and (6) studies that
did not meet the other aforementioned inclusion criteria.

The search and selection of studies was conducted by two
reviewers who independently performed the analysis of the
studies. Initially, from the use of the mentioned DECS, together
with Boolean operators, studies published in the last 5 years
(2017 to 2022) were selected, followed by the analysis of titles
and abstracts. At this stage, studies with animal models,
opinion articles, as well as literature reviews were excluded.

Once this step was completed, the complete texts of the
articles were retrieved for analysis of the other inclusion and
exclusion criteria. Duplicate citations and studies not corre-
sponding to the proposed review parameters were also
excluded. Possible disagreements were resolved through
discussion with a third reviewer, with inclusion decided
after consensus with the two main reviewers.

Seeking to prioritize methodological quality, studies classi-
fied as “Good” after the National Institutes of Health (NIH)
quality assessment were included, and studies with more than
nine checked items were considered suitable for inclusion.

The extraction of epidemiological and demographic data
was performed using a Microsoft Excel 365 (Microsoft Corpo-
ration, Redmond, WA, USA) spreadsheet, including parameters
such as number of patients, surgical approach, risk factors
described, and infection prevention strategies.

Results

In the screening process using the proposed DECS and respec-
tive Boolean Operators, 245 studies were initially retrieved.

Subsequently, when excluding studies published > 5 years ago,
65 articles remained for title and abstract analysis. Seven
studies were excluded because they were literature reviews.
After reading the abstracts, another 28 studies were excluded,
totaling 30 studies for full text reading.

Ten studies were excluded because they addressed surgical
procedures associated with prosthetic replacement after an
infectious condition and did not discuss aspects associated
with the diagnosis and prevention of periprosthetic infection
by S. aureus.

After reading the texts in full, 20 studies were selected for
discussion. It is noteworthy that although some studies
addressed both knee and hip periprosthetic joint infections, it
was decided to discuss the data related to infections that affect
the hip joint, as this is the central theme of the present construct.

~Fig. 1 shows the flowchart of the study selection process,
as proposed by the PRISMA methodology adopted in the
present study.

Periprosthetic joint infections represent a major chal-
lenge in the management of patients undergoing orthopedic
surgeries. There are several risk factors and pathogens
involved in the etiology of infections, with relevant literature
discussion on diagnostic methods, biomarkers, screening,
and viability of decolonization of these patients.

=Table 1 briefly describes the studies selected for discus-
sion considering author, year of publication, study scope,
prevalence of reported colonization, and relevant aspects.

Discussion

Biomarkers and Diagnosis of PJI

The first challenge imposed on the medical team regarding
PJl is precisely their diagnosis. The literature points out that
there is a lack of sensitive tests for the diagnosis and there is
no consensus on the methodology used for causal definition
and establishment of the definitive diagnosis.?~'0

Search for data/articles (n = 265)

|

Articles after exclusion of studies published
more than 5 years ago (n = 65)

> Works excluded by title
! (n=07)

Articles analyzed by abstract (n = 58)

» | Works excluded by summary
(n=28)

Articles selected for full reading (n = 30)

Works deleted after full reading
(n=10)

Articles selected for discussion (n = 20)

Fig. 1 Flowchart of screening and selection of studies according to
the PRISMA methodology. Source: Own elaboration (2021).
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- Combined intranasal mupirocin ointment for decontamination
- Female sex as a risk factor for greater colonization by S. aureus

- Empirical antibiotic therapy with wide coverage until PJI culture.

- Culture sensitivity of the sonication fluid of 77.04%,
- Sensitivity of conventional tissue cultures of 55.73%

- 62.3% resistant to at least 1 antibiotic.

Relevant aspects

Prevalence of Colonization
Variable not addressed

S. aureus - 26.9%

MRSA - 1.8%

S. aureus - 27%

MRSA - 21%

CoNS -14%

S. aureus - 24.8%

S. epidermidis - 21.7%
Polymicrobial - 10.5%

Single center - Greece
Single center - Japan
Single center - Taiwan
Multicenter - North
America | South
America and Europe

Coverage

114 patients
1654 patients

Sample
159 PJI
361 Pl

Year
2018
2021
2019
2021

Tonotsuka et al.2®
Villa et al.’®

Tani et al.?
Tsai et al.'8

Author

Abbreviations: CoNS, Staphylococcus coagulase negative; MRSA, methicillin-resistant Staphylococcus aureus; MRSE, methicillin-resistant Staphylococcus epidermidis; MSSA, methicillin-sensitive Staphylococcus

aureus; PJI, Patients undergoing hip arthroplasty with periprosthetic joint infection; S., Staphylococcus.

Table 1 (Continued)

The European Bone and Joint Infection Society (EBJIS)
proposes, as of 2021, a three-level diagnostic approach
considering an unlikely infection, probable infection, and
confirmed infection. To be defined as a confirmed infection,
one must observe a sinus tract with evidence of communica-
tion to the joint or visualization of the prosthesis or leukocyte
count > 3,000 or Polymorphonuclear (PMN) > 80% or positive
alpha-defensin immunoassay, or positive methods of micro-
biological study by aspiration or sonication, or even histologi-
cal study showing microorganisms or increased neutrophils.'’

On the other hand, cases of probable infection are defined
by 2 positive findings, including radiological signs, aspects of
compromised healing, bacteremia, fever, periprosthetic pu-
rulence, increased C-reactive protein (CRP), leukocyte count
> 1,500, PMN > 65%, positive cultures, in addition to histo-
logical study and suggestive nuclear images. Infection is
unlikely when all findings are negative.'’

In a study carried out in Italy, 133 patients with PJI, 63 with
hip infection, were evaluated according to the criteria proposed
by the EBJIS for diagnosing PJI. The authors emphasized that the
diagnostic tests need to be used together under the risk of
erroneously discarding a PJI condition. It was observed that
according to the EBJIS criteria, 101 diagnoses would be con-
firmed and 25 would be described as probably infected, which
demonstrates the applicability of the criteria when used to-
gether. Regarding the probable etiology of the PJI, a prevalence
of 20.3% of S. aureus, 20.3% of coagulase-negative Staphylococ-
cus (CoNS), and 7.5% of Streptococcus spp. was observed.

When evaluating 158 patients treated for PJ, it was observed
that 19.6% (n=31) suffered reinfection within 2 years. There
was a statistically significant association between Methicillin-
susceptible Staphylococcus aureus (MSSA) infection and reinfec-
tion. Considering possible infection markers that help in early
diagnosis, the authors highlighted an increase in the mean
serum CRP level of 12.65 g/dL, while patients without reinfec-
tion had a mean serum CRP of 5.0 g/dL."? In an Indian study, the
sensitivity and specificity of using erythrocyte sedimentation
rate (ESR) and CRP cutoff points in the diagnosis of infection
were 57 and 94%, respectively, corroborating these results.'?

When compared with the CRP of the synovial fluid, the
culture of the same material showed less clinical applica-
bility due to the delay in obtaining the result. The sensitivi-
ty of synovial fluid culture and CRP was 52 and 60%,
respectively, showing concordant results in 82% of the
sample. C-reactive protein was superior for detection of
low virulence bacteria such as Cutibacterium spp. and
coagulase-negative staphylococci.10

Another PJI biomarker described in the literature was
antimicrobial peptides (AMPs). According to the researchers,
significant intra-articular levels of human cathelicidin LL-37
and B-defensin-3 (HBD-3) have high diagnostic accuracy in the
synovial fluid of patients with PJI. Synoviocytes isolated as a
source of cellular AMP showed comparable results with a
significant increase in LL-37/HBD-3 up to 3 x in PJI. However,
it is noteworthy that the study sample (n = 25) was extremely
small, representing an important gap to support the results
found, as well as the need to analyze costs associated with the
procedure and clinical applicability in other centers.'*
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Preoperative culture of synovial fluid combined with
serum anti-staphylococcal antibody dosage was also chosen
for better accuracy in the diagnosis and etiological definition
of PJL."° still correlated to the diagnostic accuracy by different
types of obtaining culture medium, it was observed in a
study carried out in Greece that the sensitivity of the
sonication fluid culture was 77.04%, and the sensitivity of
conventional tissue cultures was 55.73%, with respective
specificities of 98.11 and 94.34%. In view of these results,
the authors point out that the sonication method represents
areliable test for diagnosing PJI, with greater sensitivity and
specificity than conventional periprosthetic tissue cultures.’

Epidemiology

Of the total of 20 selected studies, it was observed that 5
studies addressed general epidemiological issues on the sub-
ject, discussing microbiological aspects, prevalence, and inci-
dence of periprosthetic hip joint infections. Of these, only one
study was multicenter involving health institutions in
North/South America and Europe. The other studies addressed
contexts in Chile, South Africa, Taiwan, and Germany.

Inamulticenter study carried out by Villaet al.,'® the authors
considered 654 periprostheticinfections, 361 in the hip and 293
in the knee. It was observed that the most frequently identified
microorganisms were S. aureus (24.8%) and Staphylococcus
epidermidis (21.7%). As for the degree of resistance to at least
1 antibiotic, the authors identified a general index of 58%, and in
hip infections this index was higher, of 62.3%. The overall
incidence of polymicrobial infections was 9.3% in knees and
hips pooled and 10.5% in hips alone.'®

Analyzing the occurrence of colonization by resistant
microorganisms, the study carried out in Chile with 146
patients undergoing hip arthroplasty indicated that at least
5% of these were colonized by methicillin-resistant S. aureus
(MRSA); according to the authors, cutaneous and nasal
colonization by MRSA is associated with a higher incidence
of infection after surgeries to place a hip prosthesis. They also
highlighted that individuals with recent use of antibiotics are
more likely to have MRSA colonization.”

In a study carried out in a single center in Taiwan, the main
pathogens associated with PJl in the hip were identified. Of the
total of 159 registered cases, 27% were caused by S. aureus, 14%
by CoNS, 21% by MRSA, and 4.1% by fungi and mycobacteria.
Given the high prevalence of colonization and diversity of
pathogens, the authors suggest empirical antibiotic therapy
withbroader coverage in the period between the identification
of the infectious condition and the PJI culture result.'®

A similar study carried out in Germany with 477 patients
with PJI also showed S. aureus as the main pathogen involved
(28.2%), followed by methicillin-resistant S. epidermidis
(MRSE; 13.2%), MRSA (6.6%), CoNS (16.4%), and streptococ-
cus (9.1%). In the study, the researchers consider that the
existence of multicomorbidities, advanced age, and obesity
are conditions of greater risk for the appearance of PJI."®

Other risk factors for PJI described in the literature were:
prolonged surgical time, previous use of immunosuppres-
sants, history of previous surgery on the incisions, preopera-
tive hypoproteinemia, and superficial infection.?’
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A study with 96 patients who suffered PJl indicated that the
main etiological agents were Gram-positive pathogens. Staph-
ylococcus epidermides was the most common after hip arthro-
plasties (38.10%) while S. aureus was the main infectious agent
found in PJI of the knee joint (40.74%).2° Other analyzed studies
also indicated that highly resistant pathogens such as
MSSA,'7-2" MRSE, 61819 MRSA, CoNS, Enterococcus, and Strep-
tococcus are responsible for most periprosthetic infections,
with MRSA and MRSE being the most common infections when
analyzing pathogens resistant to antibiotic therapy.'81%-22-24

Nasal screening and decolonization

The literature describes several strategies for nasal screening
and decolonization aimed at reducing the occurrence of PJI
after hip arthroplasty.ZS‘27 Universal decolonization pro-
poses decolonization for all patients without a screening
process, while targeted decolonization provides for a screen-
ing process to identify patients eligible for decolonization.
Although screening has been referred to as the most effective
strategy from an economic point of view, there is great
difficulty in identifying individuals who would be eligible
for screening, that is, those at higher risk of PJI.

In a study carried out in Japan with 1,654 patients
undergoing total hip arthroplasty, the researchers did not
identify independent predictive factors for contamination by
MRSA, and only female gender was identified as an indepen-
dent risk factor for S. aureus. Thus, it would not be possible to
identify useful predictive parameters for nasal screening,
thus requiring universal decolonization in patients undergo-
ing the surgical procedure.25

Ten studies addressed preoperative decolonization proce-
dures as a way to prevent the occurrence of PJL In all cases,
topical mupirocin (ointment) was used in the nostrils in the
decolonization protocol, applied 2 to 3 times a day for 5 days,
associated with daily baths with 2 to 4% chlorhexidine.?">33
Of these, only three emphasized the effectiveness of decoloni-
zation to reduce PJI, and in one of the studies there was a
reduction only in early PJI caused by S. aureus, not reducing
global PJL.?’ In the other two studies, there was a reduction in
overall PJI’%33 and one of the studies also showed a reduction in
surgical site infections in patients with preoperative
decolonization.

As reported by Barbero et al.,32 S. aureus is the main agent
causing infections in joint prostheses. In a control study
involving 307 patients with hip fractures who underwent
elective arthroplasties, colonization by S. aureus was ob-
served in 28.3% of the sample. We opted for a S. aureus
detection-decolonization protocol with intranasal mupiro-
cin and chlorhexidine baths, with a considerable reduction in
the incidence of PJI in the decolonized group.3?

Contrary to what was described in the previous study,
research carried out in Switzerland with 1,318 patients
undergoing hip prosthetic surgery failed to show significant
differences between the groups colonized with S. aureus and
noncolonized with regard to the occurrence of PJI (0.3%). In
view of these findings, the authors declared that over 2 years,
since no PJI had occurred in neither group, there would be no
possibility of a definitive conclusion on the effectiveness of



preoperative decolonization, although the incidence of PJI is
lower than that of other studies found in the literature.?®

Three studies considered the costs associated with per-
forming universal decolonization. In a North American study,
it was observed that the use of the universal decolonization
protocol, that is, without prior screening, was able to reduce
the incidence of surgical site infections (5 versus 15 cases;
0.2 versus 0.8%; p=0.013) and also of PJI associated with S.
aureus. In view of the results, it was considered that the cost-
effectiveness would be valid, representing economic gains
and lower morbidity and mortality associated with infec-
tions after arthroplasties.>3 In both cases, useful predictive
parameters for the implementation of the screening strategy
were not identified, considering that universal decoloniza-
tion would be effective and appropriate in cases of patients
undergoing hip arthroplasties.>%:33

Among the selected studies, antibiotic prophylaxis was
also addressed, discussing aspects related to the type of drug
to be used, as well as variables considered for initiation and
discontinuation. In Turkey, it was observed that most sur-
geons (56.8%) use antibiotic prophylaxis for a longer period
than proposed in the guidelines (> 24hours), glycemic
assessment before surgery was performed by 94% of the
sample, and decolonization for MRSA was performed by
33.3% of study participants.3* Timely administration of anti-
biotics and absence of comorbidities were associated with a
favorable outcome in both prevention and control of PJI>®

Final considerations

S. aureus was reported in all selected studies as one of the
major etiologic agents of PJI. In recent years, the emer-
gence of new biomarkers that may help in the diagnosis
and early management of PJI has been observed, although
the studies found and discussed in the present construct
have presented the reduced sample as a limiting factor.
Among the new biomarkers, the AMPs in the synovial
membrane of the PJI and in the synoviocytes stand out.
Elevated CRP and ESR are also usually correlated with the
suspected diagnosis of PJI.

As for the method to obtain culture medium, the authors
highlighted the use of sonication as a superior technique
in terms of specificity and sensitivity when compared
with conventional periprosthetic tissue cultures.
Universal decolonization was one of the most reported
preventive procedures in the studies, with its best cost-
effectiveness being proven by the lower occurrence of PJI
and consequent lower associated hospital cost. There was
no consensus regarding nasal screening for decoloniza-
tion, given that the parameters for screening were not
clearly described by the studies.

Financial Support
The present study received no financial support from
either public, commercial, or not-for-profit sources.

Conflict of Interests
The authors have no conflict of interests to declare.

References

—_

N

w

N

€]

(<))

~

[}

o

Huang XT, Liu DG, Jia B, Xu YX. Comparisons between direct
anterior approach and lateral approach for primary total hip
arthroplasty in postoperative orthopaedic complications: a sys-
tematic review and meta-analysis. Orthop Surg 2021;13(06):
1707-1720

Cochrane NH, Kim Bl, Wu M, O’'Donnell JA, Seidelman JL, Jiranek WA.
Cutibacterium Positive Cultures in Total Hip Arthroplasty: Contam-
inant or Pathogen? ] Arthroplasty 2022;37(7S):S642-5646

Badge HM, Churches T, Naylor M, et al. Non-compliance with
clinical guidelines increases the risk of complications after pri-
mary total hip and knee joint replacement surgery. PLoS One
2021;16(11):e0260146

Gundtoft PH, Pedersen AB, Schenheyder HC, Mgller JK, Overgaard
S. One-year incidence of prosthetic joint infection in total hip
arthroplasty: a cohort study with linkage of the Danish Hip
Arthroplasty Register and Danish Microbiology Databases. Oste-
oarthritis Cartilage 2017;25(05):685-693

Prattingerova ], Sarvikivi E, Huotari K, Ollgren J, Lyytikdinen O.
Surgical site infections following hip and knee arthroplastic
surgery: Trends and risk factors of Staphylococcus aureus infec-
tions. Infect Control Hosp Epidemiol 2019;40(02):211-213
Liberati A, Altman DG, Tetzlaff ], Mulrow C, Gatzsche PC, loannidis
JPA, et al. The PRISMA statement for reporting systematic reviews
and meta-analyses of studies that evaluate health care interven-
tions: explanation and elaboration. ] Clin Epidemiol 2009;62(10):
el-e34

Booth A. Searching for qualitative research for inclusion in
systematic reviews: a structured methodological review. Syst
Rev 2016;5:74

Papalini C, Pucci G, Cenci G, Mencacci A, Francisci D, Caraffa A,
et al. Prosthetic joint infection diagnosis applying the three-level
European Bone and Joint Infection Society (EBJIS) approach. Eur ]
Clin Microbiol Infect Dis 2022;41(05):771-778

Tani S, Lepetsos P, Stylianakis A, Vlamis ], Birbas KKaklamanos 1.
Superiority of the sonication method against conventional
periprosthetic tissue cultures for diagnosis of prosthetic
joint infections. Eur J Orthop Surg Traumatol 2018;28(01):
51-57

Morgenstern C, Cabric S, Perka C, Trampuz A, Renz N. Synovial
fluid multiplex PCR is superior to culture for detection of low-
virulent pathogens causing periprosthetic joint infection. Diagn
Microbiol Infect Dis 2018;90(02):115-119

McNally M, Sousa R, Wouthuyzen-Bakker M, Chen AF, Soriano A,
Vogely HC, et al. The EBJIS definition of periprosthetic joint
infection. Bone Joint ] 2021;103-B(01):18-25

Hartman CW, Daubach EC, Richard BT, Lyden ER, Haider H, Kildow
BJ, et al. Predictors of reinfection in prosthetic joint infections
following two-stage reimplantation. ] Arthroplasty 2022;37(7S):
S674-S677

Hariharan TD, Chandy V], George ], Mathew AJ, Premnath ],
Pragasam AK, et al. Microbiological profile and outcomes of
two-stage revision hip arthroplasty. Indian J] Med Microbiol
2019;37(01):67-71

Banke IJ, Stade N, Prodinger PM, Tiibel ], Hapfelmeier A, von
Esenhart-Rothe R, et al. Antimicrobial peptides in human synovial
membrane as (low-grade) periprosthetic joint infection biomark-
ers. Eur | Med Res 2020;25(01):33

Bauer T, Marmor S, Ghout I, Salomon E, El Sayed F, Heym B, et al.
Measurement of serum anti-staphylococcal antibodies increases
positive predictive value of preoperative aspiration for hip pros-
thetic joint infection. Clin Orthop Relat Res 2020;478(12):
2786-2797

Villa JM, Pannu TS, Theeb I, Buttaro MA, Ofiativia JI, Carbo L, et al.
International Organism Profile of Periprosthetic Total Hip and
Knee Infections. ] Arthroplasty 2021;36(01):274-278

Rev Bras Ortop  Vol. 59 No. 1/2024 © 2024. The Author(s).

27



28

20

2

22

23

24

25

26

Rev Bras Ortop

Schweitzer D, Klaber I, Garcia P, Lopez F, Lira M], Botello E.
Methicillin-resistant Staphylococcus aureus colonization in
patients undergoing primary total hip arthroplasty. ] Med Micro-
biol 2020;69(04):600-604

Tsai Y, Chang CH, Lin YC, Lee SH, Hsieh PH, Chang Y. Different
microbiological profiles between hip and knee prosthetic joint
infections. ] Orthop Surg (Hong Kong) 2019;27(02):
2309499019847768

Rosteius T, Jansen O, Fehmer T, Baecker H, Citak M, Schildhauer
TA, et al. Evaluating the microbial pattern of periprosthetic joint
infections of the hip and knee. ] Med Microbiol 2018;67(11):
1608-1613

Guo H, Xu C, Chen J. Risk factors for periprosthetic joint infection
after primary artificial hip and knee joint replacements. ] Infect
Dev Ctries 2020;14(06):565-571

Pietrzak JRT, Maharaj Z, Mokete L. Prevalence of Staphylococcus
aureus colonization in patients for total joint arthroplasty in
South Africa. ] Orthop Surg Res 2020;15(01):123

Zawadzki N, Wang Y, Shao H, Liu E, Song C, Schoonmaker M, et al.
Readmission due to infection following total hip and total knee
procedures: A retrospective study. Medicine (Baltimore) 2017;96
(38):e7961

Cunningham D], Kavolus JJ II, Bolognesi MP, Wellman SS, Seyler
TM. Specific infectious organisms associated with poor outcomes
in treatment for hip periprosthetic infection. ] Arthroplasty 2017;
32(06):1984-1990.e5

Roth VR, Mitchell R, Vachon J, Alexandre S, Amaratunga K, Smith S,
et al; Canadian Nosocomial Infection Surveillance Program. Peri-
prosthetic infection following primary hip and knee arthroplasty:
the impact of limiting the postoperative surveillance period.
Infect Control Hosp Epidemiol 2017;38(02):147-153

Tonotsuka H, Sugiyama H, Amagami A, Yonemoto K, Sato R, Saito
M. What is the most cost-effective strategy for nasal screening
and Staphylococcus aureus decolonization in patients undergoing
total hip arthroplasty? BMC Musculoskelet Disord 2021;22;
(01):129

Rohrer F, Wendt M, Noetzli H, Risch L, Bodmer T, Cottagnoud P,
et al. Preoperative decolonization and periprosthetic joint infec-

Vol. 59 No. 1/2024 © 2024. The Author(s).

2

2

2

3

3

3

3

3

3

~

8

9

0

=

N

w

4

]

tions-A randomized controlled trial with 2-year follow-up. ]
Orthop Res 2021;39(02):333-338

Scholten R, Hannink G, Willemsen K, Mascini EM, Somford MP,
Schreus BW, et al. Preoperative Staphylococcus aureus screening
and eradication. Bone Joint ] 2020;102-B(10):1341-1348
Tandon T, Tadros BJ, Akehurst H, Avasthi A, Hill R, Rao M. Risk of
Surgical Site Infection in Elective Hip and Knee Replacements
After Confirmed Eradication of MRSA in Chronic Carriers. ]
Arthroplasty 2017;32(12):3711-3717

Rennert-May E, Conly J, Smith S, Puloski S, Henderson E, AuF, et al.
A cost-effectiveness analysis of mupirocin and chlorhexidine
gluconate for Staphylococcus aureus decolonization prior to hip
and knee arthroplasty in Alberta, Canada compared to standard of
care. Antimicrob Resist Infect Control 2019;8:113

Jeans E, Holleyman R, Tate D, Reed M, Malviya A. Methicillin
sensitive staphylococcus aureus screening and decolonisation in
elective hip and knee arthroplasty. ] Infect 2018;77(05):405-409
Kerbel YE, Sunkerneni AR, Kirchner GJ, Prodromo JP, Moretti VM.
The cost- effectiveness of preoperative staphylococcus aureus
screening and decolonization in total joint arthroplasty. J Arthro-
plasty 2018;33(7S):5191-5195

Barbero JM, Romanyk ], Vallés A, Plasencia MA, Montero E, Lopez].
[Decolonization for Staphylococcus aureus carriers in arthro-
plasty surgery after hip fracture]. Rev Esp Quimioter 2017;30
(04):264-268

Stambough JB, Nam D, Warren DK, Keeney ]A, Clohisy ]C,
Barrack RL, et al. Decreased Hospital Costs and Surgical Site
Infection Incidence With a Universal Decolonization Protocol
in Primary Total Joint Arthroplasty. | Arthroplasty 2017;32
(03):728-734.e1

Cimen O, Azboy N, Catal B, Azboy I Assessment of periprosthetic
joint infection prevention methods amongst Turkish orthopedic
surgeons in total joint replacement: A survey. Jt Dis Relat Surg
2020;31(02):230-237

Ascione T, Pagliano P, Balato G, Mariconda M, Rotondo R, Esposito
S. Oral therapy, microbiological findings, and comorbidity
influence the outcome of prosthetic joint infections undergoing
2-stage exchange. ] Arthroplasty 2017;32(07):2239-2243



