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Editorial
Anténio Guerra Maio, Editor-Chefe da RPDI

Assumi o cargo de Editor-Chefe da Revista Portuguesa de Doengas Infecciosas (RPDI) com um
profundo sentido de responsabilidade, num momento simultaneamente exigente e determinante para
o futuro da revista. Importa, desde jé, reconhecer o trabalho notavel desenvolvido pelas direcoes
prévias, que, apesar de um contexto particularmente adverso, tudo fizeram para manter a atividade
da revista, assegurar a continuidade da publicacdo e preservar o seu papel no panorama cientifico
nacional. Este primeiro nimero, sob a minha edigdo, inaugura agora um novo ciclo editorial, assente
numa estratégia clara de crescimento sustentado, orientada para a qualidade cientifica, a visibilidade e

a internacionalizacao.

O diagnéstico: o ponto de partida

Nos ultimos anos, a revista enfrentou desafios muito relevantes, pondo em causa o seu futuro e a
sua sustentabilidade. Entre os principais constrangimentos destacou-se a reduzida submissao anual
de artigos cientificos, reflexo da dificuldade em mobilizar a comunidade cientifica nacional para a
publicagdo na revista. A auséncia de indexagdo nas principais bases de dados internacionais constituiu
um fator adicional de desmotivacao, limitando a visibilidade e o impacto cientifico dos trabalhos
publicados.

Paralelamente, a inexisténcia de uma plataforma editorial estruturada condicionava o acesso aos artigos,
a correta disponibilizagdo de metadados, a atribuigao sistemética de Digital Object Identifier (DOI) e
a eficiéncia global do processo editorial e de submissdo, comprometendo a competitividade da revista

no contexto cientifico atual.

A transformacao: o que ja foi feito

Perante este contexto, tornou-se claro que seria necessaria uma transformacdo estrutural profunda. A
primeira grande mudanca foi a migracdo para uma nova plataforma editorial, baseada numa solugao
de Open Journal Systems, permitindo atualmente um acesso simples e eficaz aos niimeros anteriores,
aos artigos individualmente, bem como uma gestao integrada de todo o processo de submissdo, revisao

por pares e edigao.

Em paralelo, procedeu-se a uma revisao das normas de publicagdo, alinhando-as com as melhores
praticas nacionais e internacionais, de acordo com as recomendagoes do International Committee of
Medical Journal Editors (ICMJE) e do Committee on Publication Ethics (COPE). Foram clarificados
critérios editoriais, uniformizados processos de revisio e reforcada a transparéncia em matérias como

autoria, conflitos de interesse, ética em investigacao e direitos de autor.

A RPDI afirma-se como uma revista de acesso aberto, sem custos de submissdo ou publicagdo para
os autores, publicando todos os artigos em texto integral sob licenga Creative Commons Attribution
(CC BY 4.0). Este modelo promove a maxima disseminacao, reutilizagdo e impacto do conhecimento
cientifico e estd plenamente alinhado com os critérios exigidos por indexadores internacionais como o
Directory of Open Access Journals (DOAJ).

ii
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A nova estrutura do site assegura igualmente a correta disponibilizacdo de metadados normalizados,
permitindo que os artigos publicados sejam identificados por motores de pesquisa cientificos, como o
Google Scholar, onde ja é possivel encontrar os artigos disponiveis. Todos os artigos passam a dispor de
DOI, garantindo a sua identificagdo permanente e rastreabilidade, e criando bases sélidas para futuras
indexacdes, para além das j4 existentes (EBSCO, IndexRMP e Latindex).

Outro eixo central deste novo ciclo foi o refor¢o da estrutura editorial, com a expansao da Comissao
Cientifica, do corpo de Revisores e da equipa de Editores, processo que se encontra ainda em curso. Este
reforgo é essencial para assegurar rigor cientifico, qualidade editorial e tempos de resposta compativeis

com os padroes internacionais.

Foi igualmente reforcado o processo de revisao por pares, com uniformizacao dos critérios de avaliacao
por tipologia de artigo, garantindo maior consisténcia, transparéncia e robustez cientifica dos artigos
publicados.

Com vista a futura indexacao, a revista alterou a sua periodicidade, passando a ter publicacio semestral,
com numeros previstos para marco e setembro. A regularidade editorial e o cumprimento rigoroso
dos prazos sao critérios fundamentais para qualquer processo de indexacao internacional, evitando
interrupgdes na publicagdo como as verificadas no passado.

Consolidagao editorial e envolvimento da comunidade

A RPDI depende, inevitavelmente, do envolvimento ativo da comunidade cientifica nacional. Embora
os relatos de casos clinicos tenham sido, historicamente, a tipologia mais frequente, a consolidagao
cientifica da revista exige um aumento significativo de artigos originais de investigacio, revisces
narrativas e sistematicas, meta-analises, artigos de consenso, protocolos de pratica clinica e outros
formatos cientificos. A progressiva reducao do nimero de relatos de casos clinicos, privilegiando a
publicacdo de séries de casos e de apresentagoes raras, serd adotada de forma gradual. O aumento do

numero total de artigos publicados por niimero constitui igualmente um objetivo estratégico.

No contexto da crescente internacionalizacdo da revista, serd incentivada a submissao de artigos em
lingua inglesa, de forma a aumentar a visibilidade, acessibilidade e impacto cientifico dos trabalhos
publicados, sem prejuizo da manutencdo do portugués como lingua relevante no contexto nacional.
Numa fase inicial, serd mantida a estrutura bilingue.

Como compromisso com os autores, a revista assume a prioridade de processos de revisdo por pares
mais céleres, mantendo critérios rigorosos e transparentes, e implementa a publicacdo antecipada dos
artigos aceites (online first), prevista para cerca de um més antes do langamento oficial de cada nimero,

situacdo que serd progressivamente consolidada nos proximos ndmeros.

Pretende-se igualmente reforcar o papel da Microbiologia na RPDI, promovendo uma maior integracao
entre dreas que, na pratica clinica e cientifica, ja trabalham de forma estreita. Nesse sentido, a
equipa editorial foi reforgada com um editor da area da Microbiologia (Prof.? Dr.* Mafalda Felgueiras),
permitindo desenvolver contetidos especificos e fomentar a partilha de conhecimento entre especialidades.

Desenvolvimento futuro da revista

No médio prazo, e a semelhanca do reforgo ja iniciado na area da Microbiologia, a revista devera contar
com Editores Associados por dreas tematicas, assegurando uma melhor distribuicao do trabalho editorial
e maior especializacado cientifica. Estao igualmente abertas candidaturas para revisores cientificos,
sendo esta colaboragdo essencial para a qualidade e sustentabilidade da revista. No site da RPDI serao

https://revista.spdimc.org/rpdi — © 2026 The Author(s). CC BY 4.0 iii
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disponibilizadas informag6es num futuro préximo e formularios para candidatura a cargos editoriais e

de revisao.

Reconhecendo a importancia crescente da comunicacao cientifica, pretende-se criar a fungdo de Editor
de Comunicacao e Média, responsavel pela gestdo de plataformas digitais e redes sociais, promovendo
os numeros publicados, os artigos e temas relevantes na drea das Doencas Infecciosas, aproximando a
revista das praticas adotadas pelas publicagbes cientificas de referéncia.

Neste contexto, a RPDI reforca também a sua presenca digital, com a criacdo de uma pagina oficial no
LinkedIn, destinada a divulgacao regular de contetidos cientificos, novos artigos e iniciativas editoriais,

alinhando a revista com as praticas das publicagoes cientificas contemporaneas.

Paralelamente, foi alargada a tipologia de artigos aceites, incluindo artigos originais, revisoes sistematicas
e meta-andlises, artigos de consenso, revisoes clinicas, relatos de casos, imagens em Doencas Infecciosas
e seccoes dedicadas & Microbiologia. A medida que a revista atinja maior maturidade editorial, prevé-se
ainda a criacdo de nimeros teméticos e a atribuicdo anual de um prémio ao melhor artigo publicado,
em moldes a definir.

Objetivos estratégicos e indexagao internacional

A ambicdo comum é clara: a indexagdo da RPDI em bases de dados bibliograficas internacionais
de referéncia. No inicio do préximo ano, e sendo uma revista de acesso aberto, serd promovida a
candidatura ao DOAJ, passo essencial para indexagoes futuras adicionais. A médio e longo prazo,
aspiramos a candidaturas a plataformas de maior peso cientifico, como o SciELO e o PubMed.

Este percurso depende, de forma decisiva, da participacdo ativa da comunidade cientifica nacional. Sem
submissoes regulares e de qualidade, a revista nao poderd atingir os critérios exigidos para indexacao.
Em contrapartida, a nossa comunidade cientifica beneficiard de uma revista nacional forte, visivel e
reconhecida internacionalmente, capaz de valorizar o trabalho desenvolvido em todo o pais nas areas
das Doencas Infecciosas e da Microbiologia Clinica.

S6 com o contributo de todos serd possivel atingir este objetivo comum. Mais do que um ponto de
partida, este editorial pretende afirmar uma visdo: a construgdo de uma revista cientifica nacional sélida,
moderna e internacionalmente reconhecida, feita por e para a comunidade das Doencas Infecciosas e
da Microbiologia Clinica.

Por fim, a renovacao do layout e da identidade visual acompanha esta transformacao estrutural,
refletindo uma imagem mais atual e alinhada com os padroes editoriais internacionais.

https://revista.spdimc.org/rpdi — © 2026 The Author(s). CC BY 4.0 iv
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ABSTRACT

This review provides a comprehensive overview of bacteriophage biology and classification,

phage—bacteria interactions, and the mechanisms underlying phage-therapy efficacy, including
its activity against biofilms and multidrug-resistant pathogens.

It further examines phage—antibiotic synergy, resistance dynamics, safety considerations, pharmaco-
kinetic and pharmacodynamic aspects, and the role of phage banks.

Finally, the article discusses clinical evidence supporting phage therapy, emerging applications, and
the Portuguese experience, highlighting regulatory, logistical, and clinical pathways that support
the integration of phage therapy into modern infectious disease management.

Keywords: Bacteriophages; Phage Therapy; Antimicrobial Resistance; Chronic bacterial infections;

Bacterial viruses.
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RESUMO

Esta revisao oferece uma visdo abrangente da biologia e classificagdo dos bacteriéfagos, das interacoes

fago-bactéria e dos mecanismos subjacentes a eficicia da terapia fagica, incluindo a atividade contra
biofilmes e infe¢oes por microrganismos multirresistentes.

Descreve a sinergia fago-antibiético, a dindmica da emergéncia de resisténcias, as consideracoes de
segurangca, caracteristicas farmacocinéticas e farmacodinamicas e o papel dos bancos de fagos.
Por fim, o artigo discute as evidéncias clinicas que apoiam a eficidcia da terapia com fagos, as
aplicacOes emergentes e a experiéncia portuguesa, destacando os fluxos de trabalho regulatoérios,
logisticos e clinicos que apoiam a integracao da terapia fagica na pratica clinica.

Palavras-Chave: Bacteriéfagos; Terapia figica; Resisténcia antimicrobiana; Infe¢Ges bacterianas

crénicas; Virus bacterianos.

GRAPHICAL ABSTRACT

Phage therapy workflow developed by CEB in collaboration with the Queen Astrid Military Hospital and
with Portuguese hospitals

Patient Osteomyelitis, periprosthetic joint infections,
Identification diabetic foot infections, bronchiectasis or cystic
fibrosis with chronic colonization or infection

Informed consent
Therapeutic Pharmacy Committee
Ethics Committee

Regulatory
Requirements

After pathogenic bacteria isolation from
biological samples = phage identification and
phage susceptibility testing is performed

Phage
Identification

Phage Multidisciplinary team reunion and phage
Prescription therapy prescription based on PK/PD parameters

: Standardized follow-up on clinical and analytical
Follow-up | | evaluation and microbiological samples if
applicable

Alves et al, Bacteriophage Therapy: a review and the Portuguese landscape, SPDIMC, 2026
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Introduction

By the time of bacteriophages’ discovery, in 1915
by Frederick Twort and in 1917 by Félix d’
Hérelle™2, the research was focused on the treat-
ment of bacterial infections, but the discovery and
introduction of highly effective antibiotics in the
following years largely displaced bacteriophage
therapy from clinical practice. However, decades
of extensive antibiotic use have selected for resis-
tant microorganisms, and together with the lim-
ited development of new effective agents, this has
become a major global health threat, with rising
morbidity and mortality attributable to bacterial
infections. In recent years, from 2018 to 2023, the
incidence of resistant bacteria increased by more
than 40.0%3. This scenario has led to a renewed
interest in bacteriophages (phages) and their use
in treating bacterial infections — phage therapy®.

Phage therapy represents a personalized therapeu-
tic approach, with a growing number of successful
clinical applications reported in recent years. Nev-
ertheless, access to phage therapy remains limited
by economic and regulatory barriers, as well as
by geographic distance from specialized academic
phage research centers.

Phage therapy has recently been approved in Por-
tugal under a regulatory framework (INFARMED
Deliberation n® 112/CD/2024) aligned with the
Belgian model based on magistral preparations,
representing a significant milestone for the clinical
implementation of this personalized antimicrobial
strategy. This development opens new opportu-
nities to expand phage therapy as a complemen-
tary or alternative approach to antibiotics and
to address the growing challenge of antimicrobial

resistance, which is prevalent in Portugal®.

This review provides a comprehensive overview of
phage biology and classification, phage—bacteria
interactions, and the mechanisms underlying
phage therapy efficacy, including its activity
against biofilms and multidrug-resistant (MDR)
pathogens. It further explores phage—antibiotic
synergy, resistance dynamics, safety considera-

Alves J et al. Bacteriophage Therapy.

tions, pharmacokinetic and pharmacodynamic as-
pects, and the role of phage banks. Finally, we
address the clinical evidence supporting phage
therapy, its emerging applications, and the recent
Portuguese experience, highlighting regulatory, lo-
gistical, and clinical workflows that support the
integration of phage therapy into a modern infec-
tious disease approach to infection.

1. Bacteriophage Principles

Bacteriophages, or phages, are viruses that infect
bacteria and are considered the most abundant
biological entities on Earth6=8. They are also
a natural and significant component of the hu-
man microbiome. Most known phages belong to
the class Caudoviricetes, which comprises tailed
viruses (figure 1) characterized by icosahedral cap-
sids and double-stranded deoxyribonucleic acid

(DNA) genomes®.

Previously, phages were traditionally classified
based on their tail morphology into three major
families: Myowviridae, characterized by long con-
tractile tails; Podoviridae, possessing short non-
contractile tails; and Siphoviridae, exhibiting long
non-contractile tails'. However, the 2022 taxo-
nomic update by the ICTV Bacterial Viruses Sub-
committee has abolished these morphology-based
families, which were replaced by genome-based
taxonomy. Morphological descriptors such as “my-
ovirus”, “siphovirus”, and “podovirus” are still
used for descriptive purposes but no longer have
formal taxonomic significance®.

This taxonomic revision resulted in extensive reor-
ganization, including the establishment of one new
order (Crassvirales), 22 new families, 30 subfami-
lies, 321 genera, and 862 species, reflecting a shift
toward a genome-based classification system®.

Phages exhibit two primary life cycles, namely the
lytic and lysogenic cycles. In both cases, phages
start by attaching to bacterial surfaces via special-
ized tail proteins, enabling the injection of their
genetic material'!12.

DNA is transcribed and replicated within the host

In the lytic cycle, phage

https://revista.spdimc.org/rpdi — © 2026 The Author(s). CC BY 4.0 3
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Figure 1. Transmission electron micrograph of an Escherichia coli—infecting bacteriophage with myovirus-like
morphology from CEB’s phage collection.

cell, leading to the assembly of new viral parti-
cles and, ultimately, bacterial lysis. The release
of progeny phages enables subsequent rounds of
bacterial infection'"!2. In contrast, in the lyso-
genic cycle, the injected phage genome integrates
into the bacterial chromosome as a prophage and
remains dormant, being passively replicated along-
side the host DNA during normal bacterial cell
division'3.

Due to their capacity to specifically and exclusively
infect and lyse bacterial cells, phages that exhibit
a strictly lytic cycle (often called virulent phages)
that do not transduce have attracted increasing
attention across several fields, particularly regard-
ing their potential application in phage therapy'?.
Phages that can alternate between a lytic and lyso-
genic cycle are called temperate phages and are
avoided in phage therapy due to risks of bacterial
persistence and gene transduction!s.

Phages are known for their high degree of host
specificity, targeting only a particular range of
bacterial strains and replicating without affect-
ing non-target cells. Consequently, phage-based
approaches enable the elimination of pathogenic
bacteria while preserving healthy commensal

microbiotal®16,

Bacterial resistance to phages frequently arises
through the emergence of bacteriophage-
insensitive mutants (BIMs). Although this re-
sistance differs mechanistically from antibiotic
resistance, bacteria can employ a wide range of
antiphage defense systems, including receptor
modification, superinfection exclusion, restric-
tion—modification, and Clustered Regularly In-
terspaced Short Palindromic Repeats (CRISPR)
mediated genome degradation, abortive infection
systems, and antiphage signaling'”~1?. Interest-
ingly, while phage-resistant bacteria often arise
rapidly under experimental conditions, the acqui-
sition of resistance is commonly associated with
significant fitness costs, frequently manifested
as reduced growth rates, reduced virulence, and
restored antibiotic sensitivity%m.

Moreover, phages have also evolved multiple
counter-defense strategies to circumvent bacte-
rial antiviral systems, including anti-CRISPR pro-
teins, nucleotide modifications evading restriction-
modification systems, and tail fiber mutations
recognizing altered bacterial receptors'®?2. Conse-
quently, co-evolutionary dynamics between phages
and bacteria enable phage adaptation to BIMs,
thereby restoring bacterial susceptibility and lytic
activity despite initial resistance.
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Phages can also act on complex environments,
such as bacterial biofilms. Biofilms are clusters of
bacteria encased in a self-produced matrix of ex-
tracellular polymeric substances (EPS). This pro-
tective mode of bacterial growth confers increased
tolerance to antibiotics and host defenses, making
biofilms more resistant than free-floating (plank-
tonic) bacteria?3. Several phages have demon-
strated the ability to inhibit biofilm formation
and reduce pre-established biofilms?*. However,
the biofilm EPS matrix itself can still provide sub-
stantial protection to bacterial cells, highlighting
the need for combined or adjunctive treatment

strategies?® 27,

2. Phage and antibiotic interactions

Phage therapy can be used alone or in combina-
tion with antibiotics, depending on which strategy
offers the greatest therapeutic efficacy and the low-
est likelihood of resistance development in each
case?8730,

It has been demonstrated that, in some cases,
phages can be particularly effective against bacte-
ria when combined with antibiotics. This phe-
nomenon, known as phage—antibiotic synergy
(PAS), is commonly observed in vitro as an in-
crease in phage plaque size upon exposure of
phage-infected bacteria to sublethal concentra-
tions of antibiotics. Enlarged plaque size has been
linked to enhanced phage adsorption rates, short-
ened latent periods, and increased burst sizes?®.
One of the mechanisms underlying PAS involves
antibiotic-induced bacterial filamentation, a pro-
tective response of the bacteria when exposed to
antibiotics and associated with inhibition of cell
division. Antibiotics such as fluoroquinolones, -
lactams, and trimethoprim promote the formation
of elongated, multinucleated bacterial cells, and
these filamentous bacteria exhibit an increased sur-
face area, which may enhance phage adsorption

and subsequent infection®!.

Filamentous bacteria may further enhance phage
production either by delaying cell lysis—allowing
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greater accumulation of phage particles before cell
rupture—or by accelerating lysis, thereby increas-

ing the rate of infection of neighboring cells®!.

Although multiple PAS mechanisms have been
described, no single mechanism fully explains the
antibacterial efficacy observed in phage—antibiotic
combinations. In addition, several studies have
shown that phage—antibiotic combinations can po-
tentiate antibiotic activity, reduce the emergence
of resistance, or even restore the efficacy of antibi-
otics against resistant bacterial strains32.

By simultaneously targeting distinct bacterial
structures, phages and antibiotics impose multiple
selective pressures, which may explain the reduced
likelihood of emergence of resistance. This princi-
ple is analogous to that underlying phage cocktails,
where multiple phages are selected and used simul-
taneously to target different bacterial receptors,
reducing the chance of resistance emergence33:34.
Additional synergistic mechanisms include en-
hanced antibiotic penetration into biofilms, as
some phages encode enzymes that can degrade
the biofilm matrix, thereby facilitating antibiotic
access to embedded bacterial cells.

Despite these synergistic effects, antagonistic in-
teractions between phages and antibiotics have
also been reported. Because virulent phages de-
pend on host cellular machinery involved in tran-
scription, translation, and DNA replication, an-
tibiotics that inhibit these processes may impair
phage replication, resulting in phage—antibiotic
antagonism36*38 .

Furthermore, certain antibiotics may indirectly re-
duce phage efficacy by enhancing bacterial defense
systems313?. For example, some antibiotics modu-
late CRISPR—Cas immunity, which provides adap-
tive protection against phage infection through
spacer acquisition and targeted cleavage of phage
DN A31’40.

Bacteriostatic antibiotics have been shown to en-
hance CRISPR-mediated immunity by prolonging
the eclipse period, reducing phage production,
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and extending the temporal window for spacer

acquisition®!3.

Given the
phage—antibiotic interactions, in vitro evalua-

complexity and variability of

tion is essential before clinical application. Com-
monly employed assays include time-kill curves
and phage—antibiotic interaction analyses, such
as synograms. As demonstrated by Liu et al.,
PAS is strongly influenced by multiple factors,
including the antibiotic mechanism of action, stoi-
chiometry, resistance determinants, phage-specific
parameters (e.g., burst size), and environmental

conditions?®!.

3. Tackling the challenges of antibiotic

resistance

Antimicrobial resistance is a global public health
issue and threatens the effective treatment of bac-
terial infections?.

A key concern is the rising number of infections
caused by invasive Gram-negative bacilli, which
are linked to increased mortality rates®?. The
World Health Organization has updated its list
of bacterial priority pathogens, highlighting the
urgent need for investment, especially in treat-
ing infections caused by Acinetobacter baumannii
resistant to carbapenems, Enterobacterales resis-
tant to third-generation cephalosporins, and other
carbapenem-resistant strains®.

Phage therapy narrows the gap between MDR
infections and available treatment options. Vari-
ous centers offer patients phage therapy for mul-
tiple bacterial infections, including those caused
by Acinetobacter baumannii, Burkholderia cepacia,
Citrobacter spp., Enterobacter aerogenes, Entero-
coccus faecalis, Enterococcus faecium, Escherichia
coli, Klebsiella pneumoniae, Morganella spp., Pro-
teus mirabilis, Proteus wvulgaris, Pseudomonas
aeruginosa, Salmonella spp., Serratia marcescens,
Shigella spp., Staphylococcus aureus, Staphylo-
coccus epidermaidis, Staphylococcus saprophyticus,
Streptococcus pyogenes, Streptococcus salivarius,
Streptococcus sanguis, and Stenotrophomonas mal-
tophilia, among others**.
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In various environments like oceans, soil, freshwa-
ter, the human body, fermented foods, and waste,
there are countless phages, each capable of infect-
ing specific bacterial strains. Compared to antibi-
otics, phages are widely distributed throughout
the biosphere and exhibit high diversity. However,
each phage typically infects only a narrow range
of bacterial strains. Because bacterial populations
show substantial variation even within the same
species, effective phage therapy usually requires
a combination of different phages in a so-called
This highlights the inherently
personalized nature of phage therapy, in which

phage cocktail.

efficacy depends on the specific interaction be-
tween the phage receptor-binding machinery and
the surface receptors expressed by the patient’s
bacterial isolate. In many clinically important
pathogens, these receptors vary substantially be-
tween strains (even within the same species), so
a phage (or a cocktail) that is effective in one pa-
tient may fail in another, despite infection by the
same bacterial species®®%6. This issue is particu-
larly pronounced in capsulated bacteria, where the
capsular polysaccharide (CPS) often acts as a dom-
inant adsorption determinant and shows extensive
strain-to-strain diversity. In Klebsiella pneumo-
niae, capsule (serotype/K-locus) differences can
strongly affect phage susceptibility?”. Similarly, in
Acinetobacter baumannii, a critical-priority MDR
pathogen, the capsule is frequently a primary re-
ceptor for phage attachment, and CPS structures
are highly diverse (with large numbers of distinct
capsule loci/types described), meaning that most
phages infect only a limited subset of clinical iso-
lates unless cocktails are tailored to the infecting
strain’s capsule type®®.

4. Phage Banks

The renewed interest in phage therapy has led to
increased attention toward historical phage banks,
alongside the emergence of new laboratories dedi-
cated to phage research. Consequently, there has
been a rapid expansion in the number of phage
collections, ranging from small laboratory-based
repositories to large institutional banks. However,
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this growth has occurred with relatively limited
coordination and a lack of standardized catalogu-
ing practices, and to date, no comprehensive in-
ternational registry of phage collections exists®.
Enhanced coordination and data sharing among
phage researchers are therefore critical to expand-
ing access and increase the likelihood of successful
therapeutic matching in phage therapy. Many
existing collections operate as service-providing
culture collections or Biological Resource Centers
(BRCs), acting as custodians of phage diversity,
supplying phages for a fee, and supporting both

internal and external research activities®®.

Among the most well-known phage banks are those
originating from the former Soviet Union, partic-
ularly the Eliava Institute of Bacteriophages, Mi-
crobiology and Virology in Georgia, dating back
to 1923, which maintains over 1,000 phages, and
the Hirszfeld Institute of Immunology and Exper-
imental Therapy in Poland, established in 1952,
which holds more than 850 phages®*:°!.

Additional phage banks have been established over
time primarily to support laboratory research, in-
cluding the Félix d’ Hérelle Reference Center for
Bacterial Viruses in Canada (>400 phages), the
American Type Culture Collection (ATCC) in the
United States (approximately 350 phages), the
German Collection of Microorganisms and Cell
Cultures (DSMZ; approximately 450 phages), the
National Collection of Type Cultures (NCTC) in
the United Kingdom (>100 phages), and the Ko-
rean Phage Bank (>1,000 phages)™.

Although efforts have been made to centralize
phage collections, the establishment of national or
international infrastructures remains challenging.
As phage therapy has not yet been fully integrated
into routine clinical practice, securing sustained
public or private investment for centralized repos-
itories is difficult®”.

Also, a critical requirement for the long-term
viability of phage biobanks is the availability
of reliable cryopreservation strategies. Despite

their importance, standardized and universally ac-
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cepted protocols for phage cryopreservation are

still lacking?®?53.

5. Phage Therapy Efficacy

Phage therapy has a wide range of applications
alone or in combination with antibiotics, in differ-
ent anatomic sites: urinary tract infections; genital
tract infections; postsurgical infections; respira-
tory tract infections; soft and skin tissue infections;
bone and joint infections; cardiovascular and in-
travascular infections®'. Phages can also penetrate
complex bacterial communities, such as biofilms,
and infect persistent or hard-to-reach cells (e.g.,
areas with poor blood circulation)?*. In addition,
phages can respond effectively to the emergence of
resistant bacterial mutants, since phages replicate
in situ and, under selective pressure, spontaneous
mutations within the phage population can give
rise to variants with advantageous traits, such as
expanded host range or enhanced infectivity®°545.
The inappropriate clinical use of phages be-
tween 1920 and 1930 raised important concerns
about safety and efficacy??, contradicted by recent

research?6:°7

, where the efficacy of phage therapy
against MDR bacteria has been demonstrated by
several in vitro studies, showing significant reduc-
tion in bacterial loads and biofilms after phage

treatment.

There is also evidence of the safety and efficacy
of phages in reducing bacterial loads in in vivo
models of infections, such as lung infections and
wound infections®?~%6. Besides the promising re-
sults from in vitro and in vivo studies, there is
an increasing number of case studies reporting en-
couraging results of patients with life-threatening
antibiotic-resistant bacterial infections that have
been successfully treated with phage therapy®~6°.
Table I (see supplementary material at the end
of the article) summarizes reported clinical cases
and case series describing the use of phage therapy
across multiple infection sites to date.

Osteoarticular infections represent the largest
body of published clinical experience with phage
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therapy. In this setting, phage therapy is pre-
dominantly administered locally, as summarized
in Table I, enabling high local phage concentra-
tions despite the absence of standardized pharma-
cokinetic data. The heterogeneous phage dosing
parameters in clinical literature reflect the lack
of standardized guidelines and the individualized
nature of its use.

Osteoarticular infections are difficult to treat,
as microorganisms adhere to devitalized bone
and prosthetic material, forming mature
biofilms!%8122-124 with limited antibiotic pen-
etration and high bacterial persistence. Phage
therapy may target bacteria embedded within
biofilm partly through the production of depoly-
merases that degrade the biofilm matrix and
through local phage amplification at the site of
infection??.

Cardiovascular and intravascular infections are
rare but severe, including endocarditis, prosthetic
valve infections, and vascular graft infections. In
this context Phage therapy has been almost ex-
clusively used as salvage adjunctive therapy (com-
monly intravenous), typically combined with pro-
longed systemic antibiotics and, when feasible,
surgery. The observed tolerability of intravenous
phage administration, even in critically ill patients,
is a clinically relevant finding®9—98.

Clinical experience with phage therapy in res-
piratory infections remains limited but has in-
creased in recent years. Phage therapy is pre-
dominantly delivered by nebulization, and doses
are rarely reported, as summarized in Table I. In
this setting, even when phage therapy could not
achieve complete microbiological eradication, the

majority of patients showed consistently clinical
benefit?9:101,102,105-107

The lung represents a dynamic compartment with

125 "making pharma-

rapid clearance mechanisms
cokinetics particularly relevant yet poorly charac-
terized as reflected by inconsistent dosing and lim-
ited pharmacokinetic data reported in published

clinical cases.
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In urinary tract infections, different administra-
tion routes are reported, such as oral, rectal, and
intravesical instillations. Again, data on specific
dosing schedules is rarely reported. Of notice, in
a notable proportion of cases, phages were admin-
istered without concomitant antibioticg!12—115:121
In summary, Table I illustrates an important wide
range of concomitant antimicrobial agents span-
ning from narrow- to broad-spectrum antibiotics.
No evidence of phage-antibiotic antagonism was
reported.

Across the reported cases, phage selection was con-
sistently guided by phagogram testing, and sys-
temic antibiotics are almost always prescribed con-
comitantly with phage therapy. There was marked
heterogeneity in phage dosing, routes of adminis-
tration, and treatment duration. These findings
reflect a prescription experience-based and high-
light the need of standardized treatment proto-

cols. As discussed by Abedon et al.'?6

, phages are
self-amplifying biological agents whose replication
depends on the local bacterial burden, suggest-
ing that precise dosing may be less critical than
for conventional antimicrobials and that repeated
administration at the site of infection may not

always be necessary.

the

of cocktails comprising two or more
72,74,75,77,82,84,87,95.96,106,107 ¢ 100ting the

Several case reports document use
phages
same bacterial strain and administered either
simultaneously or sequentially to avoid the like-
lihood of resistance emergence during phage
therapy!'?’. Importantly, even when phage re-
sistance is documented, it does not necessarily
correlate with clinical failure, as demonstrated by
Yang et al. and Li et al.99,105,

Furthermore, across reported clinical cases, phage
therapy was associated with consistently low
rates of phage-related adverse events, and no
dose-dependent toxicity has been described to

datel27-128

Personalized phage therapy, while offering high
specificity and the potential for targeted therapy,
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is inherently time-consuming. The process typ-
ically requires bacterial isolation, phage suscep-
tibility testing, regulatory approval, and often
customized phage preparation. These steps may
take several days to weeks, limiting its feasibility
in acutely septic patients in need of immediate

therapy130_132

. This limitation is particularly rel-
evant in cardiovascular and pulmonary infections,
where patients frequently present with acute or
rapidly progressive disease. Consistent with this
constraint, the summarized cases in Table I pre-
dominantly describe phage therapy as adjunctive
therapy, initiated after prolonged antibiotic ex-
posure, infection recurrences, or when surgical

options were limited.

Interestingly, phage therapy use is not restricted to
infection treatment, and it can play an important
role as a prophylactic agent or microbiome regula-
tor in colonized patients, as well as in the construc-
tion of antivenoms and biocontrol in food manu-

facturing, among other applications*4133—135,

6. Phage Pharmacokinetics and

Pharmacodynamics

Therapeutic optimization of phages is essential to
achieve the desired therapeutic effect while mini-
mizing the occurrence of toxicity and resistance!36.
In this context, a thorough understanding of
their pharmacokinetic (PK) and pharmacody-
namic (PD) properties is required. Pharmacoki-
netics refers to the mechanisms involved in deter-
mining phage concentrations within the organism,
whereas pharmacodynamics describes the effects
that phages may exert on the human body'?".

The wide diversity of phages, formulations, and
treatment regimens hinders the establishment of
general conclusions regarding their in vivo phar-
macokinetic/pharmacodynamic (PK/PD) charac-
teristics and bioavailability'36. Despite the exten-
sive use of phages in several countries, the lack
of PK/PD information remains a persistent chal-

136,138,139 A biological

lenge for phage therapy
entities capable of rapid self-replication at the site

of infection and characterized by single-hit bacte-
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rial killing kinetics, phages exhibit highly complex
PK/PD behavior!36:139,140,

The main pharmacokinetic and pharmacodynamic
elements to be considered in phage therapy include
their pharmacological characteristics, the route of
administration, the site of bacterial infection, the
relative concentrations of phages and bacteria at
different anatomical locations (including the site
of infection, when feasible), and the interaction

with the host immune system!37.

6.1 Phage Pharmacokinetics

In comparison with antibiotics, phages are living
biological entities that replicate in the presence of
susceptible bacteria, exhibiting PK profiles that
are considerably more complex than those of con-
ventional antibacterial agents'?. Therefore, sen-
sitive and validated quantification methods are
required for appropriate PK/PD monitoring of
phages!36.

To describe PK in phage therapy, it is necessary to
consider how phages interact with the host organ-
ism, including the evaluation of absorption, distri-
bution, metabolism, and elimination processes, as
well as phage dosing strategies!3”.

The phage dose is the number of particles of each
administered phage solution and forms the basis
for PK determination!36.

Several techniques have been employed to investi-
gate the in vivo PK properties of phages, including
the measurement of phage titers in body fluids, as
well as phage labeling as an alternative approach
to assess their distribution!36.

Intravenous administration of phages has proven
to be effective, providing good tissue penetration,
particularly in tissues affected by inflammatory
processes, with a consequent increase in endothe-
lial barrier permeability'3”.

Bacteriophages can circulate and accumulate in
different organs and tissues'®. They have been
detected in blood, bronchoalveolar lavage fluid, fe-
ces, lungs, heart, liver, kidneys, spleen, and brain
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tissue, indicating that they are capable of cross-
ing the blood-brain barrier'?6. Although phages
appear to access multiple tissues with relative
ease, it remains unclear whether therapeutic con-
centrations at sites of infection can be achieved
regardless of the administration route!%.

Phages accumulate in the liver and spleen, which
are the organs responsible for their inactivation

137

and elimination The elimination of phages

through urine is low'".
It is important to note that the innate immune
system also plays a fundamental role in phage

elimination, mainly through phagocytosis4.

6.2 Phage Pharmacodynamics

PD focuses on defining the relationship between
phage concentration and bacterial elimination and
on evaluating potential adverse effects associated
with phage therapy. Primary PD studies aim to de-
termine the effective phage concentration capable
of reducing or eradicating bacterial loads to restore
health, commonly quantified using the multiplicity
of infection, which represents the ratio of phages
to bacterial cells'3%. Because not all administered
phages successfully interact with bacteria, PD
modelling must account for adsorption rates and
bacterial density, reflecting the dynamic preda-
tor—prey relationship unique to phage therapy.
Two main therapeutic strategies are described:
passive therapy, which relies on administering
phages in excess of the bacterial burden, and ac-
tive therapy, which leverages phage replication at
the infection site once bacterial and phage thresh-
old concentrations are exceeded'3”. Secondary
PD studies address safety considerations, includ-
ing toxicity linked to endotoxin contamination
and broader effects on the microbiota, immune
system, and eukaryotic cells, underscoring the
need for rigorous purification and evaluation!'37.
Together, these PD principles highlight that, un-
like antibiotics, phage exposure and response are
interdependent, making careful optimization of
phage dosing and bacterial targeting essential for

effective and safe clinical application'’.
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7. Safety profile and Adverse Effects

Phage therapy has demonstrated safety, tolerabil-
ity, and efficacy in multiple clinical trials target-
ing different bacterial infections, resulting from
its specific targeting of bacteria without affect-
ing mammalian cells'?”. Even at high concentra-
tions, phage therapy has demonstrated excellent
biosafety profiles'?®.

Although clinical trials suggest that phage therapy
is generally safe and well tolerated across a range
of diseases and patient profiles, it is essential to rec-
ognize that patient-specific characteristics—such
as immune status and comorbidities—as well as
the phages used, the dosing regimen, and the
route and/or method of administration, may in-
fluence the occurrence and severity of adverse
reactions!'?7.

In cases where adverse effects were reported—such
as pulmonary exacerbations in cystic fibrosis,
bruising, dizziness, fatigue, headaches, weight gain,
cough, nasal congestion, postoperative wound com-
plications, and gastrointestinal disturbances —
they were often nonspecific and their direct re-
lation to phage treatment remains unproven'?7.
The adverse effects may have been attributable
to other factors, such as the underlying clinical
condition and/or concomitant treatments, rather
than to phage therapy ™! —140.

One of the main safety concerns regarding phages
involves the presence of residual endotoxins in
preparations'?®. Endotoxins are lipopolysaccha-
rides found in the outer membrane of Gram-
negative bacteria and are released during bacte-
rial lysis or death!?8. These endotoxins are highly
immunogenic and can raise body temperature,
reduce white blood cell counts, and even cause
shock!?8. Therefore, effective endotoxin removal
processes are necessary to meet stringent safety
standards and facilitate the standardized use of
phage therapies!?®.

Another challenge lies in the production of anti-
phage antibodies, which can limit the therapeutic

efficacy of phage preparations'?®. In mammalian

https://revista.spdimc.org/rpdi — © 2026 The Author(s). CC BY 4.0 10


https://revista.spdimc.org/rpdi

Revista Portuguesa de Doencas Infecciosas

hosts, serum immunoglobulin M and immunoglob-
ulin G antibodies can reduce or inhibit phage ac-
tivity, respectively?®. The host immune response
to bacterial infection may lead to rapid clearance
of phages from the system, thereby compromising
their therapeutic efficacy!?8.

Although phages have been reported to induce
only mild immune responses, further studies are

still required'2®.

Finally, phages are composed of proteins and nu-
cleic acids, which can interact with the human
immune system and elicit immunogenicity and

potentially trigger allergic reactions!?®.

Pharmacovigilance efforts, including post-
marketing surveillance and adverse event reporting
systems, are essential for monitoring the safety of
phage-based products in real-world settings and
for identifying any rare or unexpected adverse

effects that may arise over time!?”.

8. Local Experience - Phage therapy in

Portugal

Phage therapy is already a commonly used prac-
tice in the treatment of antibiotic-resistant in-
fections in Australia, Belgium, France, Geor-
gia, Germany, Poland, Russia, and the United
States of America in dedicated phage therapy
centers™1 142,

A framework allowing the use of phage therapy in
clinical practice was recently approved in Portu-
gal (INFARMED Deliberation n® 112/CD/2024).
According to this resolution, phage therapy may
be used as a magistral preparation for individual
patients, in accordance with Article 3(1) of Direc-
tive 2001/83/EC (magistral formula) and Article 5
(direct responsibility of a healthcare professional).
Only non-genetically modified bacteriophages are
covered under this framework!3.

The magistral preparation must be carried out
exclusively in a hospital pharmacy, based on an
individualized medical prescription for a specific
patient, and in compliance with Good Practices for
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the Preparation of Manipulated Medicines. The
entity responsible for producing the active agents
(bacteriophages) must provide well-characterized
bacteriophages, maintain a master phage bank,
and perform quality assessments at two levels: ge-
netic control and quality parameter control of the
different production batches, ensuring the mainte-
nance of appropriate batch records and certificates
of analysis!3.

Once the clinical team decides to propose phage
therapy, its use requires validation by the Ethics
Committee, the Pharmacy and Therapeutics Com-
mittee, and the local Program for the Prevention
and Control of Infections and Antimicrobial Resis-
tance unit. Following each treatment, the outcome
must be reported to INFARMED3,

In Portugal, several laboratories and companies
are dedicated to phage research and production.
The Centre of Biological Engineering (CEB) at
the University of Minho is a national reference in
phage research with a substantial body of pub-
lished literature, including review articles and pre-
clinical studies addressing both the efficacy and
the challenges of phage therapy?®26:145.146  CEB
is also involved in personalized phage production
for Portuguese patients, in collaboration with the
Queen Astrid Military Hospital - QAMH (Bel-
gium) and, in 2025, formally announced the cre-
ation of a laboratory dedicated to the production
of therapeutic phages!#4.

Technophage, a Lisbon-based biotechnology com-
pany, has nearly two decades of experience in
the development and manufacture of phage cock-
tails. The company has already supported
compassionate-use treatments in countries such
as France and Israel'®.

LxBio is another Portuguese biopharmaceuti-
cal company engaged in phage innovation and
integrated into international networks such as
PhageEU, although it does not yet have a publicly
disclosed clinical pipeline*®.

In addition, numerous national academic labora-

tories generate knowledge, tools, and biomaterials
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that may support phage therapy programs. The
PhaBRIC laboratory at the Institute for Medicines
Research (iMed), University of Lisbon, focuses on
phage biology and lytic proteins, studying mech-
anisms of bacterial lysis and phage—host interac-
tions, and developing phage-derived agents target-
ing Enterococcus spp., Mycobacterium tuberculosis
and Staphylococcus spp.t4.

The BeSurf group at i3S, University of Porto,
specializes in BioEngineered Surfaces, develop-
ing biomaterials and surfaces functionalized with
phages or phage-derived elements to prevent
device-associated infections and osteomyelitis, ex-
ploring targeted and antibiotic-free approaches!®V.
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Finally, the International Iberian Nanotechnol-
ogy Laboratory (INL), located in Braga, develops
projects such as “Phages on Chip”, which inte-
grate bacteriophages into microfluidic devices for
diagnostic applications and for addressing the an-
timicrobial resistance crisis'®!.

To date, CEB has contributed to more than 20
phage therapy treatments in Portugal targeting
strains of Mycobacterium abscessus, Pseudomonas

aeruginosa and Staphylococcus aureus.

In the remainder of this section, we describe the
workflow implemented at CEB that goes from the
identification of a suitable patient to the follow-up
of those receiving phage therapy.

Box 1: Phage therapy workflow developed by CEB in collaboration with the Queen Astrid Military

Hospital and with Portuguese hospitals.

Identification of Suitable Patient

Patient identification is conducted in both inpatient and outpatient units during routine medical appoint-
ments. Following initial selection, an Infectious Diseases specialist evaluates the patient’s clinical condition
and discusses the case within a multidisciplinary team, according to the patient’s condition and the source
of infection.

Eligible candidates are then referred to the CEB via email. The physician responsible for the case
must complete the patient’s clinical file and submit it to CEB. This file is subsequently reviewed
by a multidisciplinary evaluation team, composed of members from both CEB and the QAMH. The
team determines whether the clinical condition justifies the use of phage therapy, considering patient
characteristics, infection site, microbiological data, and other relevant factors.

In general, phage therapy is considered for patients with chronic osteomyelitis, periprosthetic joint
infections without curative surgical options, diabetic foot infections caused by difficult-to-treat bacteria,
and patients with structural lung diseases (such as bronchiectasis or cystic fibrosis) presenting chronic

colonization or infection with no clinical improvement under standard-of-care treatments.

Regulatory Requirements

If treatment is approved and active phages against the patient’s strain are available, the patient is provided
with an informed consent form. The treating physician must then submit the required documentation for
review by the hospital’s Therapeutic Pharmacy Committee and the local Ethics Committee.

Clinical Procedures

Following approval by the Therapeutic Pharmacy Committee and the Ethics Committee, collection of
bacteriological samples from the infection site is scheduled. Pathogenic bacteria are isolated from these
samples and forwarded to CEB, where phage susceptibility testing is performed on all recovered bacterial

strains.

When multiple phages demonstrate activity against the same strain or strains, those with the highest
efficiency of plating (EOP) are prioritized. If uncertainty remains regarding optimal phage selection,
additional pharmacokinetic and efficacy assays are conducted. These assays evaluate both individual
phages and phage combinations to identify the formulation that most effectively reduces bacterial burden.

https://revista.spdimc.org/rpdi — © 2026 The Author(s). CC BY 4.0

12


https://revista.spdimc.org/rpdi

Revista Portuguesa de Doencas Infecciosas

Alves J et al.

The selected phages are produced and supplied by the QAMH. Upon receipt, phage stocks are stored at
2-8 °C to preserve viability. Final preparation is performed according to the medical prescription and
maintained at 2-8 °C until administration, for a maximum period of one week.

Medical Prescription

Phage therapy is prescribed by the treating physician, with the dose, administration frequency, and
treatment duration being previously discussed within a multidisciplinary team involving an Infectious
Diseases Specialist and agreed upon with the QAMH team.

Follow-up

After completion of treatment, the physician responsible for the case completes a standardized follow-up
form including information from the pre-treatment, treatment, and post-treatment periods, considering
microbiological analyses, clinical symptoms, concomitant medications, and any potential adverse events
related to therapy. The physician also reports whether, following phage therapy, the patient eradicated
the target strain, experienced clinical improvement, or showed no noticeable changes during treatment.

Following treatment, additional experimental assays may be conducted at CEB using serum or sputum
samples collected from the patient before, during, and after therapy. Serum-based assays are used to
determine whether anti-phage antibodies were generated during treatment and, when present, to quantify
antibody titers.

In patients with respiratory tract infections, sputum-based assays are performed to evaluate the reduction
or eradication of the target bacterial strain and to assess potential changes in the strain’s antibiotic
susceptibility over the course of therapy.

In both cases, phage susceptibility testing is repeated using the phages administered during treatment to

Bacteriophage Therapy.

Conclusion

This review provides a comprehensive overview
of phage therapy, spanning fundamental phage
biology, pharmacokinetic and pharmacodynamic
considerations, and available clinical evidence re-

garding efficacy and safety.

There is marked heterogeneity in phage dosing,
routes of administration, and treatment duration,
reflecting the current reliance on experience-based
prescribing and highlighting the need for standard-
ized treatment protocols.

Overall, the majority of reported cases described
clinical resolution, with consistently low rates of
phage-related adverse events, supporting the fa-
vorable safety profile of phage therapy.

Finally, in Portugal, several laboratories and com-
panies are actively engaged in phage research and
production, and a growing body of clinical expe-
rience is emerging. Together, these developments

support the progressive integration of phage ther-

determine whether any alterations in phage sensitivity occurred during therapy.

apy into modern infectious disease management

frameworks.
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Table I. Clinical use of bacteriophage therapy: reported cases and case series

Author, . . . Phage Route of administration, dosage, Combined Reported Adverse
Infection n  Microbiology ] . . Ref.
year preparation frequency and duration antibiotics outcome events
Osteoarticular infections
Eschweiler et al., Prosthetic joint 3 MDR Gram - Commercial Oral and intralesional Ampicillin/ Resolution Not reported  [66]
2025 infection S. epidermidis, phage cocktail 10-30 mL per dose (variable) sulbactam
S. capitis, Once or twice daily Teicoplanin
Cutibacterium 1-8 days (short patient-dependent Amoxicillin/
acnes courses) clavulanate
Cammuso et al., Prosthetic joint 1 S. epidermidis Personalized Intra-articularly and intravenously Daptomycin Resolution Hypotension,  [67]
2025 infection phage therapy 7 x 10° PFU/dose, IA, twice daily, Rifampin under hypertension,
7 days and IV, daily 14 days Linezolid suppressive low-grade fever,
antibiotic chest pain,
therapy rigors, and
wheezing;
increased liver
enzymes
Wahl et al., Prosthetic joint 1 MRSA Personalized Intra-articularly and intravenously Daptomycin Resolution; Not reported [68]
2025 infection phage therapy 1 x 107 PFU/mL, 10 days Trimethoprim/  death at 6
sulfamethoxazole months
unrelated to
infection
Doub et al., Prosthetic joint 1 FEnterococcus  Personalized Intra-articularly then intravenously Daptomycin Resolution Not reported [69]
2023 infection faecalis phage therapy 1 x 10'® PFU/mL (10 mL, IA),
2 days
1 x 10*° PFU/mL (50 mL, TV),
4 days
Doub et al., Chronic PJI 1 MRSA Personalized Intra-articularly then intravenously Daptomycin Resolution Increased liver [70]
2022 phage therapy 1 x 10° PFU/mL (10 mL, IA), Ceftaroline enzymes

single dose
2 x 10° PFU/mL, 3 doses, IV

Continued on next page
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Table I. Clinical use of bacteriophage therapy (continued)

Author, . . . Phage Route of administration, dosage, Combined Reported Adverse
Infection Microbiology . . . Ref.
year preparation frequency and duration antibiotics outcome events
Doub et al., Chronic PJI Klebsiella Personalized Intra-articularly then intravenously Ertapenem Resolution Not reported [71]
2022 pneumoniae phage therapy 1 x 10'® PFU/mL (20 mL, TA),
ESBL + 2 days
1 x 10'° PFU/mL (50 mL, TV),
2 days
Ferry et al., Spondylodiscitis Pseudomonas  Personalized Intraoperative and intravenously Cefiderocol Resolution No adverse [72]
2022 with spinal abscess aeruUginosa phage therapy 1 x 10° PFU/mL (7 mL) IO, Colistin events reported
single dose
1 x 10° PFU/mL (30 mL) IV,
21 days
Schoeffel et al., Prosthetic joint MRSA Personalized Intra-articularly or intravenously Daptomycin Resolution Increased liver [73]
2022 infection phage therapy 1.2 x 10° PFU/mL (10 mL), IA, Trimethoprim/ enzymes
single dose sulfamethoxazole
1.2 x 10° PFU/mL, IV, 3 days
Eskenazi et al., Osteoarticular Klebsiella Personalized Intraoperative and catheter drainage Meropenem Resolution Not reported [74]
2022 infection related to pneumoniae phage therapy 1 x 108 PFU/mL (100 mL) IO Colistin
left femur fracture MSSA 1 x 10° PFU/mL (20 mL) CD, q8h, Ceftazidime/
5 days avibactam
Racenis et al., Periprosthetic MDR Personalized Intraoperative and catheter drainage Colistin Resolution Not reported [75]
2022 joint infection and Pseudomonas  phage therapy 1 x 10° PFU/mL (100 mL) 10 Meropenem
chronic aeruginosa 1 x 10® PFU/mL (20 mL) CD, g8h, Ceftazidime
osteomyelitis 14 days
Neuts et al., Osteoarticular/ Enterococcus ~ Commercial Oral (dose not reported), twice daily ~ Amoxicillin Resolution Not reported [76]
2021 recurrent chronic faecalis phage cocktail Two 19-day cycles separated by a 2- Doxycycline
infection Prosthetic week break (no surgery)
Hip Infection
Ferry et al., Osteoarticular Pseudomonas  Personalized Intra-articularly Ceftazidime Resolution Not reported [77]
2021 Prosthetic Knee aeruginosa phage therapy 1 x 10° PFU/mL (30 mL) Ciprofloxacin (death not re-

Infection

Single dose

lated to infec-
tion)

Continued on next page
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Table I. Clinical use of bacteriophage therapy (continued)

Author, . . . Phage Route of administration, dosage, Combined Reported Adverse
Infection Microbiology . . . Ref.
year preparation frequency and duration antibiotics outcome events
Doub et al., Osteoarticular MRSE Personalized Intra-articularly Daptomycin Resolution Increased liver [78]
2021 Prosthetic Knee phage therapy 2 x 10'° PFU (10 mL) enzymes
Infection Single dose
Cano EJ et al.,, Osteoarticular PJI Klebsiella Personalized Intravenously Minocycline Resolution Not reported [79]
2021 pneumoniae phage therapy 6.3 x 10'° PFU (50 mL)
Once daily, 8 weeks
Ramirez- Prosthetic Joint MSSA Personalized Intra-articularly and intravenously Cefazoline Resolution Serum [80]
Sanchez et al.,  Infection phage therapy 1 x 10" PFU/mL (50 mL) IA, neutralization
2021 single dose
1 x 10*° PFU/mL (30 mL) TV,
BID, 6 weeks
Van Nieuwen- Chronic Clostridium Personalized Intraoperative and catheter drainage Clindamycin Resolution Not reported [81]
huyse et al., polymicrobial in- hathewayt, phage therapy 1 x 10 PFU/mL (50 mL) IO, Rifampicin
2021 fection of pelvic Finegoldia single dose Ciprofloxacin
allografts magna, 1 x 10 PFU/mL (40 mL) CD,
Proteus TID, 7 days
mirabilis, 1 x 10 PFU/mL (30 mL) CD,
S. aureus BID, 7 days
Ferry et al., Prosthetic Knee MSSA Personalized Intra-articularly Daptomycin- Resolution Not reported [82]
2020 Infection phage therapy 1 x 10° PFU/mL, IA, single dose based
combination,
followed by oral
therapy and
SAT
Doub et al., Chronic peripros- MRSA Personalized Intra-articularly and intravenously Daptomycin Resolution Increased liver [83]
2020 thetic infection phage therapy 5.4 x 10° PFU/mL (10 mL) IA, single enzymes
dose (IV phage
2.7 x 10° PFU/mL (50 mL) IV, 3 days therapy
discontinued)

Continued on next page
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Table I. Clinical use of bacteriophage therapy (continued)

Author, . . . Phage Route of administration, dosage, Combined Reported Adverse
Infection n  Microbiology . . . Ref.
year preparation frequency and duration antibiotics outcome events
Onsea et al., Chronic 4 S. epidermidis Personalized Intraoperative and catheter drainage Concomitant Resolution One patient [84]
2019 osteomyelitis Pseudomonas  phage therapy 1 x 107 (10-40 mL) IO, single dose systemic (one patient with local pain
aeruginosa (one patient 1 x 107 (10-40 mL) CD, TID, antibiotics had recurrence  and redness
S. aureus with 7-10 days (including of infection, (patient with
Enterococcus P. aeruginosa glycopeptides although with a the commercial
faecalis was non- =+ rifampicin), different agent) phage cocktail)
susceptible adjusted to
to phage); pathogen
Commercial susceptibility
phage cocktail
(for E. faecalis)
Nir-Paz et al., Bone traumatic left 1 Acinetobacter Personalized Intravenously Colistin Resolution Not reported [85]
2019 tibial infection baumannii, phage therapy 5 x 107 PFU/mL (1 mL), TID, Meropenem
Klebsiella 5 days
pneumoniae
Ferry et al., Chronic 1 S. aureus Personalized Intra-articularly Daptomycin Resolution Not reported [86]
2018 periprosthetic phage therapy 1 x 10'° PFU/mL (10 mL), Amoxicillin
infection single dose Clindamycin
Ferry et al., Periprosthetic 1 XDR Personalized Intra-articularly Ceftolozane— Resolution Not reported [87]
2018 infection Pseudomonas  phage therapy = 10° PFU/mL (10 mL), every tazobactam
aeruginosa 3 days, 4 administrations (local: colistin)
Fish et al., Diabetic foot ulcer 1 MRSA Commercial Local perilesional soft-tissue and Levofloxacin Resolution Not reported [88]
2018 with osteomyelitis phage cocktail intraosseous injection (without any
0.7 mL (PFU not reported), improvement
once weekly, 7 weeks and suspended)
Cardiovascular and intravascular infections
Eifferman et al., Recurrent 1 P. aeruginosa  Personalized Intravenously Ceftazidime Resolution Not reported [89]
2025 prosthetic valve phage therapy 1 x 10'° PFU (10 mL), BID, 7 days Ciprofloxacin

endocarditis with
infected Bentall
(aortic graft
infection)

Continued on next page
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Table I. Clinical use of bacteriophage therapy (continued)

Author, . . . Phage Route of administration, dosage, Combined Reported Adverse
Infection Microbiology . . . Ref.
year preparation frequency and duration antibiotics outcome events
Hameed et al.,  Post-cardiac MDR Personalized Local administration via mediastinal  Systemic Resolution Not reported [90]
2024 surgery Klebsiella phage therapy  drains antibiotics
mediastinitis pneumoniae maintained (not
fully detailed)
Racenis et al.,  LVAD driveline MDR Personalized IV + local; Colistin Resolution Not reported [91]
2023 infection Pseudomonas  phage therapy IV concentrations 10’~10"* PFU/mL  Ceftazidime/
aeruginosa avibactam
Amikacin
Rojas et al., Intrapericardial Staphylococcus Personalized Local application at wound closure Systemic Significant Not reported [92]
2022 LVAD outflow graft aureus phage therapy antibiotics reduction of
infection maintained (not infection
fully detailed)
Grambow et al., Infected thoracic MSSA Personalized Local extravascular 4+ endovascular Flucloxacillin Resolution Not reported [93]
2022 aortic stent graft phage therapy  application, repeated instillation Cefuroxime
over 3 days
Puschel et al., LVAD driveline Proteus Personalized Local application after debridement Piperacillin Resolution Not reported [94]
2022 infection mirabilis phage therapy tazobactam
S. aureus
Rubalskii et al., Implant- and S. aureus, Personalized Variable: local £ oral £ inhaled Systemic Eradication in Not reported [95]
2020 transplant- E. faecium, phage therapy ~ 1 x 10% PFU/mL antibiotics 7/8 patients
associated Pseudomonas Duration not standardized maintained
cardiothoracic aeruginosa, (not fully
infections Klebsiella detailed)
pneumoniae,
E. coli
Aslam et al., LVAD infection MSSA Personalized Intravenously 3 x 10° PFU Cefazolin Resolution Not reported [96]
2019 with sternal phage therapy  BID 28 days Minocycline

osteomyelitis and

recurrent

bacteremia

Continued on next page
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Table I. Clinical use of bacteriophage therapy (continued)

Author, . . . Phage Route of administration, dosage, Combined Reported Adverse
Infection Microbiology . . . Ref.
year preparation frequency and duration antibiotics outcome events
Gilbey et al., Prosthetic valve MSSA Personalized Intravenously 1 x 10° PFU Flucloxacillin + Resolution No adverse [97]
2019 endocarditis phage therapy  BID 14 days ciprofloxacin + event
rifampicin attributable
to phage
therapy
Chan et al., Aortic graft Pseudomonas  Personalized Single local application directly Ceftazidime Resolution Not reported [98]
2018 infection with aeruUginosa phage therapy  to graft
aorto-cutaneous
fistula
Respiratory tract infections
Yang et al., Lung infection Carbapenem-  Personalized Nebulized 9 x 10° PFU/mL Colistin Clinical Not reported  [99]
2025 resistant phage therapy 14 days improvement;
Pseudomonas persistent
aeruginosa Pseudomonas
aeruginosa
colonization
(no eradication).
Phage resistance
detected
Tenney et al., VAP XDR Personalized Nebulized and intravenous Imipenem-— Resolution No adverse [100]
2024 (burned patient) Pseudomonas  phage therapy 2 x 10° PFU /mL; 3 inhaled doses, relebactam (pneumonia event
AeTUGINOSa 5 mL Colistin recurrence after attributable
2 x 10° PFU/mL, daily IV, (inhaled) 1 month; to phage
50 mL, 7 days repeated phage therapy

course with
favorable
outcome)

Continued on next page
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Table I. Clinical use of bacteriophage therapy (continued)

Author, . . . Phage Route of administration, dosage, Combined Reported Adverse
Infection n  Microbiology . . . Ref.
year preparation frequency and duration antibiotics outcome events
Kohler et al., Lung infection 1 MDR Personalized Nebulized daily dose of Concomitant Clinical Transient [101]
2023 Pseudomonas  phage therapy 5 x 10° PFU, 7 days suppressive improvement hypoxia,
GETUGINOSA antibiotics without single febrile
(not specified) eradication; episode
recurrence
requiring
repeated
phage course
Li et al., Chronic lung in- 1 Pseudomonas Personalized Nebulized Multiple Transient Not reported [102]
2023 fection (interstitial aeruginosa phage therapy 1 x 108 PFU/mL (10 mL) systemic elimination of
lung disease) BID, 3 days antibiotics prior Pseudomonas
to phage aeruginosa in
therapy, sputum;
discontinued significant
during repeated improvement of
nebulized phage infection;
courses recurrence, not
eradicated
Haidar et al., Lung infection 1 MDR Not specified Nebulized Concomitant Clinical failure  No adverse [103]
2023 (lung transplant) Burkholderia 3.33 x 10° PFU per dose suppressive and death event
multivorans 3 mL per dose antibiotics attributable
7 days (not specified) to phage
therapy
Levéque et al., Lung infection 1 XDR Personalized Multiple nebulized doses Continuous Microbiological Not reported [104]
2023 (lung transplant) Pseudomonas  phage therapy (not specified) inhaled colistin  response
aeruginosa and multiple without clinical

systemic
antibiotics
(including
cefiderocol and

aminoglycosides,

adjusted over
time)

success;

death

Continued on next page
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Table I. Clinical use of bacteriophage therapy (continued)

Author, . . . Phage Route of administration, dosage, Combined Reported Adverse
Infection n  Microbiology . . . Ref.
year preparation frequency and duration antibiotics outcome events
Li et al., Chronic pulmonary 1 MDR Personalized Nebulized Concomitant Clinical Not reported [105]
2023 infection Klebsiella phage therapy > 1 x 10° PFU/mL systemic improvement
pneumoniae 5 mL, 2 single-day courses, antibiotics despite
each with 3 nebulized doses (regimens not incomplete
specified) eradication.
Phage resistance
detected
Chen et al., Chronic 1 MDR Personalized Nebulized and intrapleural Amikacin Persistent Not reported [106]
2022 pleuropulmonary Pseudomonas  phage therapy  Dosage not consistently reported Ceftazidime— colonization;
infection after aeTuUginosa Nebulized BID and intrapleural avibactam increased
lobectomy QD, 11 days and then Fosfomycin susceptibility
intensified nebulized regimen to antibiotics
(duration not specified) after phage
therapy
Wu et al., Secondary bacterial 4 Carbapenem-  Personalized Nebulized Concomitant Reduced Not reported [107]
2021 pneumonia resistant phage therapy 2 x 10° PFU per administration suppressive bacterial load
Acinetobacter Repeated doses antibiotics with clinical
baumannii (exact duration varied per patient) (not specified) improvement
Maddocks VAP 1 MDR Personalized Nebulized and intravenously Ciprofloxacin Resolution Not reported [108]
et al., 2019 Pseudomonas  phage therapy 4 mL undiluted, BID, Neb Gentamicin
aeruginosa 100 mL, BID, IV
Aslam et al., Lung transplant 3 Pseudomonas Personalized Nebulized and intravenously Concomitant Clinical Not reported [109]
2019 aeruginosa phage therapy (exact PFU and duration not suppressive improvement
(n=2), specified) antibiotics in 2/3 patients;
Burkholderia (not specified) relapse and
dolosa (n=1) death in
1 patient
Law et al., Lung infection 1 MDR Personalized Intravenously Colistin Resolution Not reported [110]
2019 (waiting lung Pseudomonas  phage therapy 1 x 10° PFU/mL Azithromycin
transplant) aeruginosa (IV dosing, repeated) Piperacillin—
tazobactam
Carbapenem

Continued on next page
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Table I. Clinical use of bacteriophage therapy (continued)

Author, . . . Phage Route of administration, dosage, Combined Reported Adverse
Infection n  Microbiology . . . Ref.
year preparation frequency and duration antibiotics outcome events
Genito-Urinary Tract Infections
Cook et al., Recurrent UTI 1 MDR E. coli  Personalized Oral, intravesical instillation Not specified Clinical Not reported  [111]
2025 phage therapy  and then topical formulation improvement
4.3 x 10" PFU in 100 mL, with reduction
single dose, oral in UTI episodes
4.3 x 10" PFU in 100 mL,
single dose
2.6 x 10° PFU (topical), 3 days
Cesta et al., Chronic bacterial 1 E. coli Personalized Rectal and oral administration No combined Resolution Not reported  [112]
2025 prostatitis phage therapy  for several weeks (exact PFU and antibiotics
duration not specified)
Johri et al., Chronic bacterial 1 E. coli Personalized Rectal and oral administration No combined Resolution Not reported [113]
2023 prostatitis phage therapy  for several weeks (exact PFU and antibiotics
duration not specified)
Le et al., Recurrent UTI 1  Klebsiella Personalized Intravenously, 4 weeks No combined Resolution, Not reported [114]
2023 (transplant) pneumoniae phage therapy  (exact PFU not specified) antibiotics no recurrence
ESBL + for 6 months
Johri et al., Chronic prostatitis 1 E. coli Personalized Oral and rectal No combined Resolution Not reported [115]
2021 phage therapy  Several weeks (exact PFU and antibiotics
duration not specified)
Rostkowska Recurrent UTI 1  Klebsiella Phage cocktail Intrarectal, repeated courses Meropenem Resolution only Not reported [116]
et al., 2021 pneumoniae with confirmed (exact PFU and duration Colistin after
ESBL + lytic activity not specified) nephrectomy
Terwilliger Recurrent UTI 1 E. coli Personalized Intravenous, 2 weeks Ertapenem Resolution Not reported [117]
et al., 2021 and prostatitis ESBL + phage therapy (exact PFU not specified)
Bao et al., UTI 1 Klebsiella Personalized Intravesical, repeated instillations Not clearly Reduction in Not reported [118]
2020 pneumoniae phage therapy (exact PFU and duration not specified bacterial burden

specified)

and symptom

improvement

Continued on next page
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Table I. Clinical use of bacteriophage therapy (continued)

Author, . . . Phage Route of administration, dosage, Combined Reported Adverse
Infection n  Microbiology . . . Ref.
year preparation frequency and duration antibiotics outcome events
Kuipers et al., UTI (renal 1  Klebsiella Phage cocktail Oral and intravesical, Meropenem Resolution Not reported [119]
2019 transplant pneumoniae with confirmed 12 weeks total
recipient) ESBL + lytic activity (exact PFU and duration
not specified)
Khawaldeh Recurrent UTI 1 Pseudomonas Personalized Intravesical, 10 days Meropenem Resolution Not reported [120]
et al., 2011 aeruginosa phage therapy (exact PFU and duration Colistin
not specified)
Letkiewicz Chronic bacterial 3  FEnterococcus  Personalized Rectal; 2.8 x 10® / 7.5 x 107 / 4.5 x 10” No combined Resolution Not reported [121]
et al., 2009 prostatitis faecalis phage therapy PFU/mL (10 mL) BID 28-33 days antibiotics

Notes: (1) Phage preparation terminology: Personalized phage therapy indicates bacteriophages specifically selected, adapted, or produced for an individual patient following
susceptibility testing. Commercial phage cocktail denotes standardized phage products administered without documented patient-specific selection. Phage cocktail with
confirmed lytic activity describes phage preparations obtained from established phage banks or pre-existing cocktails, for which in vitro lytic activity against the clinical isolate
was confirmed before administration.

Abbreviations. BID, twice daily; CD, catheter drainage; ESBL, extended-spectrum beta-lactamase; A, intra-articular; 10, intraoperative; IV, intravenous; LVAD, left ventricular
assist device; MDR, multidrug-resistant; MRSA, methicillin-resistant Staphylococcus aureus; MRSE, methicillin-resistant Staphylococcus epidermidis; MSSA, methicillin-susceptible
Staphylococcus aureus; Neb, nebulized; PFU, plaque-forming units; PJI, prosthetic joint infection; QD, once daily; SAT, suppressive antibiotic therapy; TID, three times daily; UTI,
urinary tract infection; VAP, ventilator-associated pneumonia; XDR, extensively drug-resistant.
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ABSTRACT

Background: Bone and joint infections are challenging musculoskeletal conditions, often associated

with high morbidity and functional impairment. Implant-associated infections are particularly
difficult to treat due to biofilm-mediated bacterial resistance.

Objective: To provide an interdisciplinary algorithm for the management of bone and joint

infections, including guidance on implant retention or removal.

Context: Current evidence on septic arthritis, osteomyelitis, fracture-related infections, and
prosthetic joint infections was reviewed. Core management principles include radical debridement,
microbiological sampling, stabilization, soft tissue coverage, and tailored antibiotic therapy. Tre-
atment strategies depend on implant presence and infection chronicity, including debridement,
antibiotics, and implant retention (DAIR), staged revision, or suppressive antibiotic therapy.

Key concepts: Implant-free infections are treated with extensive debridement and six weeks of
antibiotic therapy. Acute implant-associated infections may be managed with DAIR combined with
anti-biofilm antibiotics, achieving cure rates of 60.0 — 90.0% under optimal conditions. Chronic
infections or mature biofilm typically require staged implant removal and reconstruction. While
single-stage revision is feasible in selected cases, two-stage procedures remain standard for complex
infections. Antimicrobial duration should be individualized according to clinical response.

Conclusion: Successful management relies on a multidisciplinary approach integrating surgical
and medical strategies. Individualized therapy based on implant status, biofilm presence, and

patient-specific factors is essential to maximize infection eradication and functional recovery.

Keywords: Prosthetic joint infection; Fracture-related infection; Orthopaedic infection algorithm.
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RESUMO

Contexto: As infecGes osteoarticulares estdo frequentemente associadas a elevada morbilidade e
impacto funcional. O tratamento de infe¢Ges associadas a implantes é particularmente complexo
devido a resisténcia bacteriana mediada por biofilme.

Objetivo: Fornecer um algoritmo interdisciplinar para a abordagem das infe¢Ges osteoarticulares,
incluindo orientagoes relativas a retencao ou remocao de implantes.

Contexto cientifico: Foi revista a evidéncia atual relativa a artrite séptica, osteomielite, infe¢oes
relacionadas com fraturas e infegoes protésicas. Os principios fundamentais do tratamento incluem
desbridamento radical, colheita de amostras microbiolégicas, estabilizacao, cobertura adequada
dos tecidos moles e antibioterapia dirigida. As estratégias terapéuticas dependem da presenca de
implantes e da cronicidade da infe¢ao, incluindo procedimentos de desbridamento, antibioterapia e
retengao do implante (DAIR), revisdo em um ou dois tempos, ou terapéutica antibidtica supressiva.

Conceitos-chave: As infe¢oes sem implante sao tratadas com desbridamento extensivo e seis
semanas de antibioterapia. As infe¢oes agudas associadas a implantes podem ser tratadas com DAIR
e antibidticos com atividade anti-biofilme, alcancando taxas de cura entre 60,0 — 90,0% em condicoes
ideais. As infeg¢oes crénicas ou com biofilme maduro geralmente requerem a remocao do implante
em etapas e a reconstrugao subsequente. Embora a revisdo em um tinico tempo seja viavel em casos
selecionados, os procedimentos em dois tempos continuam a constituir a abordagem preferencial no
tratamento de infe¢cbes complexas. A duracdo da antibioterapia deve ser individualizada de acordo

com a resposta clinica.

Conclusao: O sucesso do tratamento depende de uma abordagem multidisciplinar que integre
estratégias cirirgicas e médicas. A individualizagdo da terapéutica, baseada no estado do implante,
na presenca de biofilme e em fatores especificos do doente, é essencial para maximizar a erradicacao

da infecdo e a recuperacao funcional.

Palavras-Chave: Infecdo associada a prétese articular; Infecdo associada a fratura; Algoritmo
para abordagem da infecdo ortopédica.

dures, greater patient complexity, and expanding

Introduction

Bone and joint infections are among the most chal-
lenging conditions in orthopaedic practice and are
associated with high morbidity and functional
impairment. Their epidemiology has evolved
markedly over recent decades. While primary
haematogenous infections have become less com-
mon due to early diagnosis and effective antibi-
otic therapy, secondary infections — particularly
postoperative — now dominate clinical practice.
Currently, prosthetic joint infections (PJI) and
fracture-related infections (FRI) are the two ma-
jor types of bone and joint infections. This shift is

driven by the increasing number of surgical proce-

use of permanent implants such as prosthetic joints
1,2

and fracture fixation devices
The global incidence of PJI after primary arthro-
plasty is likely underestimated, with reported rates
around 0.5% for total hip arthroplasty and 1.0 —
2.0% for total knee arthroplasty, depending on di-
agnostic criteria and follow-up®. PJI is the second
most frequent complication after aseptic loosening
and remains one of the most devastating compli-
cations of arthroplasty®. FRI is defined as any
infection occurring in the context of a fracture, in-
cluding early infections, infected non-unions, and
haematogenous infections®*%7. In this context,
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and as a practical consideration, a fracture treated
with osteosynthesis hardware that progresses to
non-union should be regarded as highly suspicious
Reported
rates range from 1.0 — 2.0% in closed fractures

for infection until proven otherwise.

to over 30.0% in high-grade open fractures, with
recurrence rates between 10.0% and 21.0%58.

A critical determinant in these infections is the
presence of an implant, which profoundly influ-
ences both the pathophysiology and the therapeu-
tic approach®. Implants provide a substrate for
biofilm formation, a highly organised microbial
community encased in a self-produced extracel-
910 This biofilm adheres firmly to
prosthetic and bony surfaces and allows microor-

lular matrix

ganisms to persist at low metabolic activity and
in low inoculum, triggering only a limited and
highly localised inflammatory response. As a re-
sult, these infections often fail to meet traditional
diagnostic criteria and may be easily overlooked
or misinterpreted. In addition, bacteria embedded
within biofilms are significantly resistant to host
immune defences and antimicrobial agents, mak-
ing the elimination of infection via conservative
or antibiotic-only strategies virtually impossible.
Understanding the biofilm paradigm is essential
to guide the timing and extent of surgical de-
bridement, as well as to optimise antimicrobial
regimens!'®!!, Infection duration, biofilm matura-
tion, and the overall therapeutic objective are key
determinants of treatment strategy. In selected
cases—such as suppressive management of infec-
tion in stable fractures—implant retention may
be achieved despite presumed biofilm presence to
allow fracture consolidation before hardware re-
moval. Importantly, although time from symptom
onset is a relevant parameter, it does not solely
dictate biofilm maturation. Biofilm formation and
structural complexity are dynamic processes that
are significantly influenced by the virulence and
biological behaviour of the causative pathogen.
This interaction may be particularly consequen-
tial in borderline presentations where differentia-
tion between acute and chronic infection remains

ambiguous°8.
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Beyond biofilm biology, bone and joint infections
frequently arise in mechanically unstable or biolog-
ically compromised environments—characterised
by devitalized soft tissues, necrotic bone, and/or
structural defects. Under these conditions, an-
tibiotic therapy alone is insufficient and pre-
dictably leads to persistent infection, chronicity,
antimicrobial resistance, and progressive func-
tional decline®8:12,

Effective management requires early and coordi-
nated care by a multidisciplinary team that in-
cludes not only orthopaedic surgeons and infec-
tious disease specialists but also other complemen-
tary surgical and medical specialties, such as plas-
tic surgery, microbiology, and internal medicine's.
Successful outcomes require adherence to univer-
sal surgical and antibiotic therapy principles and
clinical decision-making according to structured al-
gorithms. This article synthesises interdisciplinary
treatment principles for bone and joint infections
in adult patients into a practical algorithm, and
illustrates its application through representative

clinical scenarios.

1. Fundamental Principles

As outlined above, achieving curative treatment
in bone and joint infections almost invariably

%1415 This pro-

requires surgical intervention
cess must follow an assertive, logical, and struc-
tured framework that integrates surgical decision-
making with microbiological and pharmacologi-
cal expertise!®16. Effective infection control and
functional restoration depend on the consistent

application of several core principles:

Radical Debridement

Debridement is the cornerstone of treatment and
must include removal of all infected and devital-
ized tissues, including bone, implants, prostheses,
and surrounding soft tissue. No antibiotic regimen
is effective in the presence of dead tissue or mature
biofilm3:517:18,
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Rigorous Microbiological Sampling

Multiple deep tissue samples should be systemati-
cally obtained for microbiological analysis, ideally
during surgery and before any antibiotic expo-
sure. This approach helps minimise the risk of
false-negative culture results and ensures a more
accurate identification of the causal pathogen!'!16.
It is critical that microbiological sampling be per-
formed after a minimum of two-week antibiotic-

free period!6:19:20

. Intraoperative sampling pro-
vides the highest diagnostic yield and should be
prioritised. Preoperative superficial swabs should
be avoided, as they correlate poorly with intraop-
erative culture results and offer limited diagnostic

reliability!6.

Dead Space Management

After debridement, dead space must be eliminated
or filled to prevent recurrence. Options include
muscle flaps, antibiotic-loaded cement spacers, or
resorbable local antibiotic carriers such as calcium
sulfate beads, hydroxyapatite-based bone substi-

tute, etc.1721-23,

Mechanical Stability

Infection cannot be eradicated in a mechanically
unstable environment. Achieving adequate stabil-
ity may require the use of joint spacers, external
fixation, or the placement of new internal implants,

depending on the clinical scenario®®12.

Soft-Tissue Coverage

Well-vascularized soft tissues are critical for effec-
tive antibiotic penetration, control of local inflam-
mation, and protection of underlying implants.
When native soft-tissue integrity is insufficient,
local or free flap reconstruction may be required
to restore an optimal biological environment!”.
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Antimicrobial Therapy

Only after all these steps have been adequately
addressed can systemic antibiotic therapy achieve
its intended effect. The choice and duration of
treatment depend primarily on whether an im-
plant is present, the isolated microorganism, and
the spectrum of viable antibiotic options—each
of which must be carefully aligned with the pa-
tient’s comorbidities and pharmacological limi-
tations. When an implant is retained, agents
with anti-biofilm activity are mandatory, such as
rifampicin-based combinations for Staphylococcus
spp. or fluoroquinolones for Gram-negative organ-
isms. Rifampicin therapy should be initiated only
under appropriate clinical conditions, such as a dry
surgical wound and favourable local progression,
and should not be started in the immediate post-
operative period. Surgical and antibiotic strate-
gies are mutually interdependent®= 112427 The
impact of tailored antibiotic strategies and struc-
tured multidisciplinary management on outcomes
in PJI has been recently reinforced by contempo-

rary outcomes analyses?4.

Functional Reconstruction

The goal in managing bone and joint infections
is not solely to eradicate the infection but to pre-
serve or restore movement, stability, and overall

limb function®17,

2. Algorithm for the management of bone

and joint infections

The management of bone and joint infections
requires a structured and methodical decision-
making process. Figure 1 outlines a rationale
that strengthens shared interdisciplinary decision-
making, streamlines communication, and har-

monises goals among the involved specialties.
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Implant Present?

Surgical Strategy Antibiotic Strategy

YES
Adequate 6 weeks
debridement (with

or without local No biofilm activity
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antibiotic therapy) required
v
Can it be removed?
YES NO
A
Surgical Strategy |Antibiotic Strategy ‘ Possibility of cure with implant in situ? ‘
Adequate 6 weeks

debridement (with
or without local
antibiotic therapy)

YES
No biofilm activity
required

NO

Surgical Strategy Antibiotic Strategy Is the implant permanent or temporary? }

DAIR
(debridement with
implant retention)

=/> 12 weeks
With biofilm activity

\/

Surgical Strategy

Permanent

Antibiotic Strategy

Temporary

Y

Surgical Strategy Antibiotic Strategy

Y

Revision surgery
(one or two stages)

AN

(biofilm activity
eventually if one

Y
6-12 weeks 6-12 weeks
(biofilm activity
needed if one
stage)

Revision surgery
(one or two stages)
stage)

OR

Surgical Strategy |Antibiotic Strategy

Long term
DAIR supressive
(debridement with
implant retention) | No biofilm activity

required

Figure 1. Treatment algorithm for bone and joint infection.

As outlined previously, the therapeutic strategy
should follow a sequential algorithm based on four
key questions. The answers to these determine
the appropriate treatment pathway:

Is an implant present?

The presence of metal implants such as osteosyn-
thesis hardware or prosthetic joints significantly
influences the overall therapeutic strategy®. In the

https://revista.spdimc.org/rpdi — © 2026 The Author(s). CC BY 4.0

absence of an implant, both surgical and antibiotic
treatment are typically more straightforward.

When no implant is present, management follows
the principles of native osteomyelitis or septic
arthritis, with surgical debridement, with or with-
out the use of local antibiotic carriers and typically
an antimicrobial course of approximately six weeks
(frequently with 1-2 weeks of intravenous therapy
followed by oral treatment, depending on clinical
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response and source control)(figure 2
However, the optimal duration is not uniform
across all implant-free infections, and in selected

)3:8:10,11,17,21,
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patients with adequate surgical source control and

favourable clinical evolution, shorter treatment

courses may be appropriate! 28,

v

Figure 2. Illustrative example: An 85-year-old man with chronic distal femur osteomyelitis underwent radical
debridement and local antibiotic therapy, achieving complete clinical resolution — illustrating the typical pathway

of implant-free infection management.

If present, can it be safely removed, or is it
required for stability or function?

If an implant is present but no longer required for
mechanical support or joint function, it should be
removed®!217 The persistence of osteosynthesis
material in a healed construct offers no biomechan-
ical advantage and may, in fact, perpetuate bac-
terial colonisation and biofilm persistence=10:17,
Once removed, the infection can be treated ac-
cording to the principles of implant-free infection,

including standard debridement and a six-week

antibiotic course without the need for anti-biofilm
agents. Early removal of unnecessary hardware
not only facilitates more effective eradication of
infection but also reduces the risk of chronic os-

56,8,12,17 =~ A classic ex-

teomyelitis and recurrence
ample of this situation is a healed fracture or
a fused spine arthrodesis where the implant no
longer provides mechanical benefit. In these cases,
implant removal should be performed, and subse-
quent treatment will follow the same algorithm as

implant-free infection (figure 3)>%18.
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Figure 3. Illustrative example: A patient with a healed tibial fracture and a draining sinus underwent nail
removal and debridement, with uncomplicated infection eradication — a typical scenario where hardware is

unnecessary and should be removed.

Can the infection be eradicated while re-

taining the implant in situ?

When an implant is necessary, the next step is
to determine whether curative treatment can be
achieved without its removal. It is critical to eval-
uate the feasibility of implant retention, weighing
the risk of persistent bacterial colonisation against
the mechanical stability and functional integrity of
the device?”~32. This decision depends on several
variables, depending on the specific clinical sce-
nario (e.g. the conditions for PJI differ from those
for FRI), including timing of infection (acute vs
chronic), implant stability, adequacy of soft-tissue
coverage, microbiological profile, and the availabil-

ity of effective antibiotics. If these conditions are
met, a DAIR procedure, followed by an appropri-
ate course of anti-biofilm antibiotic therapy, may
be a viable curative option. Although a 12-week
course is commonly adopted in implant-associated
infections treated with retention, duration should
be adjusted on a case-by-case basis, acknowledg-
ing the heterogeneity of available evidence, and
the possibility of a shorter course in carefully se-
lected scenarios with adequate surgical control
and favourable clinical response!!:28:33,

Figures 4 and 5 exemplify scenarios where re-
tention is appropriate and curative outcomes are
achievable.

Figure 4. Illustrative example: Acute fracture-related infection two weeks after tibial plateau fixation was
successfully treated with DAIR and rifampicin-based therapy, demonstrating early curative potential.
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Figure 5. Illustrative example: An early postoperative PJI at three weeks after TKA (Total Knee Arthroplasty)
achieved complete resolution with DAIR and targeted anti-biofilm therapy.

If required, is the implant needed perma-
nently or temporarily?

If the implant is necessary for stability or function,
it is essential to determine whether this require-
ment is temporary — as in fractures or spinal
instrumentation with healing potential — or per-
manent, as with prosthetic joints®>®34.

If the need is temporary, or in cases where anti-
biofilm antibiotics cannot be used—due to bacte-
rial resistance, patient intolerance, drug interac-
tions, or adverse effects—the infection is classified
as "difficult-to-treat," and complete eradication
is unlikely while the implant remains!'®!13%. In
these scenarios, suppressing the infection until the
implant can be safely removed at a later stage in-
stead of curing the infection might be a reasonable
strategy®11:18,34.36,

If the implant is permanently needed, curative
treatment usually requires implant exchange, per-
formed either in one stage or two stages and ap-
propriate antibiotic strategy. Single-stage revision
is feasible when complete debridement, soft tissue

coverage, known/ sensitive pathogens, and recon-

struction are achievable in a single procedure (fig-
ure 6). Single-stage revision offers lower morbidity,
fewer interstage complications (functional limi-
tations, spacer-related fractures or dislocations),
reduced healthcare burden, improved functional
outcomes, and lower reinfection rates:37:38 . Post-
operative anti-biofilm antibiotics should be admin-
istered for a total of 12 weeks? 28353839,

Two-stage revision remains the standard for com-
plex infections or difficult-to-treat pathogens (fig-

7)30:3840 " The first stage involves implant

ure
removal, surgical debridement, multiple microbio-
logical and histological sampling, and placement of
an antibiotic-loaded spacer. The second stage con-
sists of spacer removal, further debridement, and
reimplantation. The interval allows eradication of
infection before prosthetic reimplantation?®38:40,
The decision regarding the exact timing for reim-
plantation remains controversial. Favourable ESR
(erythrocyte sedimentation rate) and CRP (C-
reactive protein) kinetics can serve as a deci-
sion tool, but complete normalisation is neither
necessary nor sufficient to ensure a successful

outcome*t =43,
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)
Figure 6. Illustrative example: A chronic knee PJI caused by Serratia was treated successfully with single-stage
revision and targeted therapy.

Figure 7. Illustrative example: A chronic hip PJI required initial explant and spacer placement, followed by
delayed reimplantation, achieving stable reimplantation and infection control.

After the first stage, a 6-week course of antibiotics ~ the second stage is performed (with or without

(no anti-biofilm activity required) is usually recom- an antibiotic holiday of a two-week period). Ac-

mended. Once the infection is deemed to be cured, cording to the most recent scientific evidence, the
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implementation of an antibiotic holiday before the
second stage of revision has not demonstrated su-
periority in the treatment of these infections*4—47.
Therefore, in the absence of proven clinical benefit,
patients undergoing an antibiotic holiday may be
subjected to an unnecessary prolongation of their
treatment374—51  Additional antibiotic therapy
is adjusted based on second-stage microbiological
findings. If cultures are negative, no further an-
tibiotics are mandatory, although some authors
may recommend an additional 6-week course. If
second-stage cultures remain positive, anti-biofilm
antibiotics should continue for 12 weeks post-
reimplantation?10:28:3537  These durations reflect
commonly adopted practices and consensus-based
recommendations rather than fixed rules, and
should therefore be regarded as reference frame-
works rather than dogmatic standards, with fi-
nal decisions guided by surgical source control,
pathogen characteristics, host factors, and clinical
evolution!!28,

In highly selected cases, long-term antibiotic sup-
pressive therapy, and not necessarily a cure, may
even be considered?3:34,

Cases such as fractures where the implant need
is temporary are slightly different. If implant re-

Torres T et al. — Balancing scalpel and antibiotics.

moval is not possible without jeopardising stability,
options include single-stage revision (figure 8) with
immediate re-osteosynthesis, or two-stage manage-
ment when infection is chronic, soft tissue is poor,
or anti-biofilm agents are not available options
(figure 9)°27°4. Single-stage treatment is feasible
when infection control is achievable and imme-
diate mechanical stability can be obtained after
osteosynthesis replacement®> 8. Postoperatively,
anti-biofilm antibiotics should be administered for
a total of 12 weeks®%76—58

In the two-stage management, temporary fracture
stabilisation is performed during the implant-free
period, accompanied by 6 weeks of antibiotics
without anti-biofilm activity?®5459. Subsequently,
two strategies can be adopted: reimplantation of
osteosynthesis material followed by an additional
6-week course of anti-biofilm antibiotics if intra-
operative cultures are negative, or 12 weeks if the
cultures are again positive®9.

In cases where the implant is left in place, long-
term antibiotic suppressive therapy may be con-
sidered until a future time when the implant can
be removed, especially in one-stage exchanges or

DAIR procedures where anti-biofilm antibiotics
33,60

are not an option

Figure 8. Illustrative example: A tibial diaphyseal fracture infection treated with single-stage exchange nailing

achieved full consolidation and infection control.
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Illustrative example: A proximal tibial FRI with non-union required staged removal, interim

stabilisation, and delayed definitive fixation, achieving healing and infection eradication.

Conclusion

Bone and joint infections represent one of the
most significant and complex conditions in muscu-
loskeletal pathology. Their management requires
the systematic application of the fundamental prin-
ciples of infection treatment, which can only be
effectively achieved through a multidisciplinary
team dedicated to the integrated management of
these complex conditions. Although this principle
is universal, it becomes particularly important in
borderline cases, such as those classified as “likely
infection” according to the EBJIS definition, and
in cases of clinical uncertainty, they should be
managed as infected!14:61,

Interdisciplinary treatment algorithm for bone and
joint infections needs structuring around two in-
terdependent pillars: the surgical strategy and
the corresponding antimicrobial plan. The indi-
cation, route, and duration of systemic and lo-
cal antibiotic therapy must be defined in close
alignment with the surgical approach—whether
this involves debridement with implant retention
(DAIR), staged revision, or complete hardware
removal?29:31:52:55,60 " FEach surgical option influ-
ences the antibiotic regimen, just as antimicrobial
constraints may shape surgical decision-making.
In parallel, antimicrobial duration should incorpo-
rate principles of antimicrobial stewardship, recog-

nising existing uncertainties in some settings and
the need for individualisation based on surgical

strategy and clinical response® 112833,
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Table I. What the infectious disease specialist should know in bone and joint infection management.

Aspect Key points

Stop antibiotics at least 2 weeks before sampling.
Diagnosis Avoid superficial swabs.

Take >5 deep samples intraoperatively.

Radical debridement is mandatory.

Surger
sery Ensure mechanical stability and soft-tissue coverage.
Implant present — anti-biofilm agents are mandatory.
Monotherapy only in rare cases.

Antibiotic therapy Rifampicin only under appropriate clinical conditions (dry surgical wound
and favourable local progression) and should not be started in the imme-
diate postoperative period.

DAIR Feasible within the first 3—4 weeks.
Requires stable implant, viable tissue, effective anti-biofilm antibiotics.
1-stage: acute infection, good tissues, sensitive pathogens.
1 vs 2-stage

2-stage: chronic infection, poor coverage, MDR pathogens.

. Consider when curative treatment is not possible.
Suppressive therapy . . . .
Monitor clinically + renal/hepatic function.

Abbreviations: DAIR, Debridement, Antibiotics, and Implant retention; MDR, Multidrug-Resistant.

Table II. Main surgical strategies in prosthetic joint infection management.

Strategy Key points

Indication: acute infection (<3-4 weeks).

Required conditions: stable implant, good tissue, effective antibiotics.
Antibiotic duration: 12 weeks with anti-biofilm agents.

Success rate: 60.0%-90.0%.

DAIR

Indication: acute or early chronic infection.

Required conditions: debridement, adequate soft-tissue coverage, stable
1-stage revision reimplantation, known and susceptible pathogen.

Antibiotic duration: 12 weeks.

Success rate: 80.0%—90.0%.

Indication: chronic or complex infection, MDR pathogens.
Required conditions: explantation, spacer, delayed reimplantation.
Antibiotic duration: 6 + 6 weeks (possibly extended).

Success rate: 85.0%-95.0%.

2-stage revision

Indication: unremovable implant, fragile patient.

Goal: control of progression rather than curative treatment.
Antibiotic duration: indefinite.

Outcome: disease control, not eradication.

Suppressive therapy

Abbreviations: DAIR, Debridement, Antibiotics, and Implant retention; MDR, Multidrug-Resistant.
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Table III. Common pitfalls to avoid in prosthetic joint infection management.

Avoid these common errors

Starting antibiotics before obtaining cultures when the patient is clinically stable.

Collecting only 1-2 intraoperative samples.

Treating biofilm infections without anti-biofilm agents.

Underestimating persistent wound drainage after arthroplasty.

Performing DAIR too late (after biofilm maturation).

1.

Abbreviations: DAIR, Debridement, Antibiotics, and Implant retention.
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RESUMO

Introducao: As infegdes da corrente sanguinea associam-se a elevada morbilidade e mortalidade.

A colheita de hemoculturas é o método de referéncia para o seu diagnodstico, sendo crucial para a
orientacao clinica e melhoria do prognéstico dos doentes. Apesar de representarem uma técnica
comum na pratica clinica, verificam-se muitas dividas em relacdo as indicagoes, ao niimero e ao

tipo de colheitas.

Objetivos: Definir normas de boas préaticas para a colheita e transporte de hemoculturas em
adultos, visando maximizar a sensibilidade do exame e reduzir as taxas de contaminacio para

valores inferiores a trés por cento.

Protocolo: Sao definidas as indicagdes clinicas para colheita de hemoculturas. A colheita deve
ser realizada preferencialmente por puncédo venosa periférica, utilizando técnica asséptica e antes
da administracdo de antimicrobianos. A prioridade é a colheita de pelo menos dois pares de
hemoculturas, garantindo um volume total minimo de quarenta mililitros de sangue. O transporte
para o laboratério deve ser imediato para assegurar a viabilidade dos microrganismos.

Conclusao: A implementacdo de um protocolo institucional padronizado é fundamental para
otimizar o diagnostico das infe¢bes da corrente sanguinea, mitigando falsos positivos e negativos e
promovendo uma utilizagdo mais racional dos recursos e dos antibiéticos.

Palavras-Chave: Hemoculturas; Sépsis; Bacteriémia; Candidémia; Programa de gestdo de antimi-

crobianos.
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ABSTRACT

Introduction: Bloodstream infections are associated with high morbidity and mortality. Blood
culture collection is the gold standard for the diagnosis, being crucial for clinical management and

for improving patient prognosis.

Objectives: To define best practice procedure for the collection and transport of blood cultures in
adults, aiming to maximize the sensitivity and reduce contamination rates to values below three

percent.
Protocol: Clinical indications for blood culture collection are defined. Collection should preferably
Priority should be given to collecting at least two sets of blood cultures, ensuring a minimum total

blood volume of forty milliliters. Transport to the laboratory must be immediate to ensure the

viability of microorganisms.

Conclusions: The implementation of a standardized institutional protocol is fundamental to

optimize the diagnosis of bloodstream infections, mitigating false positives and negatives, and

be performed by peripheral venipuncture, using aseptic technique, and before the start of antibiotics.

promoting a more rational use of resources and antibiotics.

Keywords: Blood culture; Sepsis; Bacteremia; Candidemia; Stewardship.

Introducgao

As infe¢es da corrente sanguinea (ICS) estao
associadas a mortalidade elevada, internamentos

prolongados e custos elevados!?.

As hemoculturas sdo a técnica de eleicao para o

23 Permitem confir-

diagnéstico destas infegoes
mar o diagndstico, identificar o agente etiologico e
determinar o seu perfil de suscetibilidade antimi-
crobiana. A répida disponibilizacdo dos resultados
permite a instituicdo precoce de terapéutica eficaz
e a utilizacdo de antibioterapia com menor espetro
possivel, com consequente impacto no prognéstico
do doente e reducdo de custos, toxicidade e desen-
volvimento de resisténcias!—3.

Por outro lado, a colheita desnecessaria e/ou ina-
dequada de hemoculturas tem varias implicacoes
negativas: a nivel laboratorial, aumenta o niimero
de produtos a processar, com consequente atraso
na identificagdo de resultados clinicamente relevan-
tes e aumento dos custos; a nivel clinico, devido as
contaminacodes, estd associada ao prolongamento
do tempo de internamento hospitalar e ao uso

desnecessario de antibiéticos* 6.

https://revista.spdimc.org/rpdi — © 2026 The Author(s). CC BY 4.0 5

Contexto

Este protocolo foi elaborado na Unidade Local de
Saude de Braga e integra a fase pré-analitica da
otimizacao do diagnéstico e tratamento das ICS,
aplicando-se a todos os servigos clinicos que tra-
tam doentes adultos (> 18 anos). Este documento
aborda os principais pontos a ter em consideragao
na requisicao, colheita e transporte das hemocul-
turas até ao laboratoério.

Objetivos

Neste protocolo, pretende-se definir as boas prati-
cas de colheita e transporte de hemoculturas em
adultos (> 18 anos), com o objetivo de otimizar
o diagnostico das ICS (reduzir falsos negativos e
falsos positivos) e, consequentemente, melhorar o
tratamento e o prognéstico dos doentes com estas
infegoes, bem como reduzir a taxa de contamina-

c¢oes (alvo <3,0%) e os custos associados?~".

o
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1. Indicagoes para Colheita de Hemocul-

turas

1.1. Hemoculturas em Meio de Aerobiose
e Anaerobiose

Nem todos os doentes com febre ou sindrome da
resposta inflamatéria sistémica (SIRS) tém indica-
cdo para realizacdo de hemoculturas®. A colheita
de hemoculturas estd indicada, essencialmente,

nas seguintes situagoes (figura 1):

e Sempre que o doente esta gravemente doente
e se suspeita de infecao;

e Sempre que a probabilidade de bacteriemia
é alta;

e Nos casos de probabilidade intermédia,
quando a colheita de material do foco prima-
rio de infecao nao é possivel antes do inicio
de antibioterapia e/ou quando o resultado
das hemoculturas altera o tratamento ou
prognostico do doente (por exemplo, em do-
entes com meningite, abcesso cerebral, pré-
teses endovasculares, pneumonia da comuni-

dade ou febre sem foco evidente).

Nos doentes imunodeprimidos, o limiar para
colheita de hemoculturas deve ser mais baixo,
admitindo-se a sua colheita em casos de pico febril
isolado ou SIRS.

Em casos clinicos dubios, deve proceder-se a co-
lheita de hemoculturas.

A identificacao de Staphylococcus aureus em amos-
tras microbioldgicas, como por exemplo, urocul-
tura ou pus, também implica a colheita de hemo-
culturas para exclusdo de bacteriemia, ainda que

ja se tenha iniciado antibioterapia?.

Recomenda-se a colheita de pelo menos dois pa-
res de hemoculturas (figura 2). Entende-se por
par de hemoculturas a colheita de sangue através
de uma mesma puncdo ou acesso que ¢ depois
inoculado em dois frascos de meios de cultura di-
ferentes: hemocultura de aerobiose e hemocultura

de anaerobiose’.

Graga L et al. Protocolo de colheita de hemoculturas.

Devem ser colhidas sempre hemoculturas de aero-
biose e anaerobiose, mesmo que nao haja suspeita
de infecdo por microrganismos anaerdbios, ja que
estd demonstrado que esta estratégia permite au-
mentar a rentabilidade da colheita’.

A colheita de sangue deve ser realizada logo que se
identifique um doente com possivel infe¢ao da cor-
rente sanguinea e antes do inicio da antibioterapia,

sem aguardar pelo pico febril®.

Um aspeto importante prende-se com a realiza-
¢ao de hemoculturas de controlo, pois nem todos
os doentes com bacteriemia tém indicagdo para
colheita de hemoculturas de controlo®. Assim, de-
vem ser colhidos dois pares de hemoculturas apds

48-72 horas de antibioterapia apenas se:

e Suspeita de endocardite ou febre sem foco
evidente, na auséncia de crescimento nas
primeiras hemoculturas as 24-48 h de incu-

bagao;

e Auséncia de melhoria clinica e analitica ap6s
48 h de antibioterapia;

o Bacteriemia por Staphylococcus aureus ou
Staphylococcus lugdunensis®?;

o Bacteriemia complicada (tromboflebite sép-
tica, endocardite, infecao de protese vascu-
lar, espondilodiscite ou outra infecao me-
tastatica) ou com risco de focalizagdo en-
dovascular (portador de prétese/dispositivo
endovascular, historia de endocardite infeci-
osa, valvulopatia no transplantado cardiaco,
cardiopatia congénita);

» Bacteriemia associada a CVC (cateter ve-
noso central) sem remocao de CVC;

e Um dos pares de hemoculturas iniciais apre-
sentar isolamento de agentes habitualmente
colonizadores da pele (p.e. Staphylococcus
coagulase-negativos, Micrococcus spp., Cuti-
bacterium acnes, Bacillus spp., Corynebacte-
rium spp.) e o doente se mantiver sintomé-
tico ou for portador de material heterélogo
(articular ou endovascular, incluindo CVC).
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Doente com suspeita de
quadro infecioso

v

J

Doente com suspeita de Doente gravemente doente | sim

endocardite/ infegéo
endovascular

el (40mL de sangue)
(sépsis glra\{e/ choque Nos doentes com suspeita de infecéo de CVC,
séptico) retirar CVC e enviar ponta para cultura

Colher dois pares de hemoculturas periféricas

N&o

Colher trés pares de
hemoculturas periféricas
(60mL) com intervalo de, pelo
menos, uma hora entre o
primeiro e o Ultimo par.

Qual a probabilidade pré-teste

de bacteriemia?

|

! !

Baixa (< 10%)

Febre em doente estavel,
submetido a cirurgia ha <48 horas

Pico febril ou elevagao dos
parametros inflamatorios
isoladamente

Cistite

Infegdo de pele e tecidos moles
sem gravidade

Infegéo respiratéria sem gravidade

Intermédia (10% a 50%) Alta (> 50%)
Pielonefrite e prostatite Bacteriemia associada a CVC
Infegao das vias biliares Espondilodiscite
Infegéo de shunt nao vascular Abcesso Epidural
Infegéo respiratéria com gravidade Meningite
Abcessos Artrite séptica de articulagéo nativa
Infecéo de prétese articular Infecdo de shunt ventriculo-
Infegdo de pele e tecidos moles auricular
com gravidade

= Risco de focalizagdo endovascular (portador de protese/ dispositivo
endovascular,
transplantado cardiaco, cardiopatia congénita)?

= Colheita do foco primario ndo é possivel antes do inicio da antibioterapia?

= Confirmagdo de bacteriemia altera a orientagdo do doente (ex.:
pneumonia adquirida na comunidade ou foco ndo evidente)?

histéria de endocardite infeciosa, valvulopatia no

Sem necessidade de colheita de
hemoculturas

Colher dois pares de hemoculturas
periféricas (40mL de sangue).
Nos doentes com suspeita de infegédo

Nao Sim de CVC de longa duragdo sem
critérios de remogao, colher
adicionalmente um par de

hemoculturas por cada via do CVC.
Se critérios para remogdo do CVC,
enviar ponta para cultura.

Figura 1. Fluxograma de decisao de colheita de hemoculturas de aerobiose e anaerobiose no doente imunocom-
petente.
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Hemoc. Hemoc.

Anaerobiose 12

Hemoc.
Aerobiose 12

12 Pungdo ou acesso

Aerobiose 22

22 Pungdo ou acesso
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Se suspeita de
endocardite/ infecdo
endovascular, aguardar 1 h
e colher 32 par

Hemoc.
Aerobiose 32

Hemaoc,
Anaercbiose 32

Hemoc.
Anaerobiose 22

32 Pungdo ou acesso

Figura 2. Volume de sangue a colher e frascos de hemoculturas a inocular na 12, 22 e 3% puncdo ou acesso.

A colheita das hemoculturas de controlo deverd
ser realizada imediatamente antes da toma do an-
tibiético, quando a concentracdo do farmaco em

circulagdo é menor.

1.2. Hemoculturas de Fungos

Perante suspeita de fungemia, recomenda-se, além
dos pares de hemoculturas de aerobiose e anaero-
biose, a colheita de duas hemoculturas de fungos
(60 mL de sangue divididos por 2 conjuntos, cada
um composto por aerobiose, anaerobiose e fungos,
correspondendo a 6 frascos no total - ver figura 3).
Na indisponibilidade de frascos de fungos, estes
devem ser substituidos por frascos de aerobiose
adicionais, mantendo-se a recomendacao de co-
lheita de 60 mL de sangue (divididos por dois
conjuntos, cada um com dois frascos de aerobiose
(10 mL + 10 mL) e um de anaerobiose (10 mL)).
Sdo considerados fatores de risco para infecdo fin-

gica invasiva, os seguintes!!1?:

e Imunossupressio;

e Antibioterapia prolongada;

¢ Internamento em Cuidados Intensivos;
e Colonizagao por Candida spp.;

¢ Cirurgia abdominal;

¢ Pancreatite;

e« CVC femoral,

e Nutri¢do parentérica.

Se se documentar candidemia, deverao ser colhi-
das hemoculturas de controlo (60 mL) a cada 48
h apés inicio de tratamento para confirmar nega-

tivagao.

https://revista.spdimc.org/rpdi — © 2026 The Author(s). CC BY 4.0 53


https://revista.spdimc.org/rpdi

Revista Portuguesa de Doencas Infecciosas

Hemoc. Aerobiose 13

Hemocultura — Fungos 13

Hemoc. Anaerobiose 13

12 Pungdo ou acesso

Graga L et al. — Protocolo de colheita de hemoculturas.

Hemoc. Asrobiose 27 Hemocultura — Fungos 2@

Hemoc. Anaerobiose 28

22 Puncdo ou acesso

Figura 3. Volume de sangue a colher e frascos de hemoculturas a inocular na 1? e na 22 pung¢ao na suspeita de

infe¢do fingica invasiva.

1.3. Hemoculturas de Micobactérias

As ICS por micobactérias sdo raras. A colheita
de trés frascos de hemocultura de micobactérias
estd indicada nos doentes imunodeprimidos com
suspeita de infecdo disseminada por micobactérias
(tuberculose e micobactérias nao tuberculosas) e
nos doentes com infecdo de material endovascular
(prétese valvular, vascular ou cateter venoso de
longa duragéo) sem agente etiologico identificado
nos meios habituais de cultura’. Os trés frascos
devem ser colhidos simultaneamente e do mesmo

acCesso.

2. Informacgao Clinica

Todas as requisicoes deverdao conter informagcao

clinica quanto a suspeita clinica e a gravidade. E
particularmente importante identificar as suspei-

tas de endocardite e infe¢des por microrganismos
fastidiosos como Brucella, Bartonella, Legionella

ou Francisellat®0.

Caso a suspeita clinica nao
seja evidente aquando da admissdo, é possivel pro-
longar a incubacao das hemoculturas até aos 10
dias, se contactado o servigo de Patologia Clinica
até ao fim do periodo regular (5 dias) de incubagao
das hemoculturas. A tabela I mostra os tempos
de incubacgdo das hemoculturas por tipo de frasco
de hemocultura e de acordo com a informagao

clinica.

3. Armazenamento dos Frascos para

Colheita de Hemoculturas nos Servigos

Os frascos de hemoculturas devem ser armazena-
dos a temperatura ambiente, longe de fontes de
calor, na posigao vertical (de pé) e confirmado o
prazo de validade.
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Tabela I. Tempo de incubagao das hemoculturas, por tipo de frasco de hemocultura e de acordo com a

informacao clinica.

Tipo de Frasco

Tempo de incubacgao

Hemocultura em aerobiose, anaerobiose e pediatrica

Tempo regular

Endocardite, espondilodiscite, brucelose, infe¢oes associadas a

dispositivos

Hemocultura de fungos

Tempo regular

Hemocultura de micobactérias

Tempo regular

5 dias
10 dias

14 dias

42 dias

4. Procedimento de Colheita

4.1. Local de Colheita

A colheita de sangue é efetuada por puncao ve-
nosa, em veia periférica dos membros superiores e
com recurso a técnica assética!®!7. A colheita de
hemoculturas por cateteres (venosos periféricos,
centrais ou arteriais) deve ser evitada pelo risco
de contaminacao®®:10,

Nos doentes em hemodidlise, as hemoculturas po-
derdo ser colhidas pelo circuito de didlise, se isso
ndo atrasar o inicio da antibioterapia.

Cada par de hemoculturas deve ser colhido de um
local de puncao venosa distinto, preferencialmente
de membros diferentes, para permitir a distin¢ao
entre contaminante e verdadeira infecdo. A pun-
¢ao dos membros inferiores deve ser evitada pelo
maior risco de contaminagao.

Tendo em conta que o volume de sangue é fator
determinante na rentabilidade da amostra!®!!, de-
vem ser sempre colhidos no minimo 40 mL de
sangue, pelo que em casos excecionais de acesso

venoso dificil, proceder do seguinte modo:

o Caso nao seja possivel o acesso em membros
diferentes, colher os pares de hemoculturas no
mesmo membro, mas em locais de puncgao dis-

tintos;

e Caso nao seja possivel o acesso em locais dis-
tintos, colher dois pares de hemoculturas do

mesSmo acesso;

e (Caso nao seja possivel colher os dois pares por
via periférica e o doente seja portador de CVC,

colher um par por via periférica e um par pela

via distal do CVC;

o (Caso nao seja possivel puncionar o doente em
veia periférica e este tenha um CVC, colher os
dois pares pelo cateter (idealmente por vias di-
ferentes). Se a colheita for feita imediatamente
apds a colocacdo do CVC, evitar a via por onde

passou o fio guia.

4.2. Tipos de Frascos de Hemocultura e
Volume de Sangue

Como referido, mesmo que nao seja possivel colher
de dois acessos de puncao distintos, recomenda-se
sempre a colheita de pelo menos quatro frascos,
correspondendo a 40 mL de sangue. A tabela II
exemplifica os tipos de frascos de hemocultura
disponiveis e os volumes minimos e méximos de

sangue a inocular em cada um.

Nos casos em que nao seja possivel colher sangue
suficiente para inocular todos os frascos de he-
moculturas requisitados com o volume adequado,
deve ser priorizado o frasco de hemocultura de
aerobiose, em vez de inocular com volume insufi-

ciente de sangue todos os frascos requisitados.
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Se o volume de sangue obtido for inferior a 8 mL
(volume minimo para um frasco de hemocultura de

Graca L et al. — Protocolo de colheita de hemoculturas.

aerobiose), inocular o sangue num ou mais frascos
de hemocultura pediatricos.

Tabela II. Frascos de hemocultura disponiveis no hospital e volume de sangue a inocular.

Tipo de Frasco Imagem do Frasco Volume Minimo Volume Maximo
Aerobiose 8 mL 10 mL
Anaerobiose 8 mL 10 mL
Fungos (Mycosis) 8 mL 10 mL
(l\f/lii)ggc/‘;é‘r)ias 1 mL 5 mL
Pediatrico 1 mL 3 mL

4.3. Ordem de Colheita

Quando se realiza uma colheita de sangue para
hemoculturas e simultaneamente para outros exa-
mes analiticos, os frascos de hemoculturas devem

ser os primeiros a serem inoculados, por forma a
evitar riscos de contaminacao da agulha e, conse-
quentemente, dos frascos de hemoculturas.
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Para evitar a entrada de ar no frasco de hemocul-
tura de anaerobiose:

e Quando se procede a uma colheita de sangue
para hemoculturas por sistema de vacuo com
recurso a butterfly, deve ser colhido em pri-
meiro lugar o frasco de hemocultura aerébio
e logo de seguida o frasco de hemocultura
anaerébio.

e Quando a colheita é feita por sistema de
agulha e seringa, o primeiro frasco a ser ino-
culado é o frasco de hemocultura anaerébio
e de seguida, o frasco de hemocultura ae-
rébio. KEsta técnica associa-se a um maior
risco de contaminacdo quando comparada
com a colheita por butterfly.

4.4. Procedimento de Colheita por Puncao
Venosa Periférica
e Reunir os frascos das hemoculturas de acordo

com a requisicdo médica.

e Verificar o prazo de validade dos frascos de

hemocultura.

e Colocar todo o material necessario no tabuleiro

previamente higienizado (figura 4).

Figura 4. Recursos para colheita de hemocultura
de aerobiose e anaerobiose por sistema de viacuo com
recurso a butterfly.

e Confirmar a identidade e explicar o procedi-
mento ao doente (se possivel).
o Higienizar as maos.

e Abrir as embalagens do material esterilizado.

Graga L et al. — Protocolo de colheita de hemoculturas.

Retirar as protegoes dos frascos das hemocul-
turas.

Pulverizar as compressas para a desinfecao da
borracha dos frascos com solugao antissética de
clorohexidina a 2,0% em base alcodlica (quatro

a cinco pulverizagdes por compressa).

Desinfetar a superficie de borracha dos frascos
com compressa esterilizada previamente pulve-
rizada com solugao antissética de clorohexidina
a 2,0% em base alcodlica, realizando fric¢ao
com movimentos rotativos. Utilizar uma com-

pressa por frasco.

Pulverizar as compressas para a desinfecao da
pele com a solugao antissética de clorohexidina
a 2,0% em base alcodlica (quatro a cinco pul-

verizagoes).

Se a drea a puncionar estiver visivelmente suja,
esta deve ser limpa com agua e sabdo, e as
maos devem ser novamente higienizadas.

Colocar garrote e palpar veia.
Higienizar as maos.
Calgar luvas nao esterilizadas.

Efetuar antissepsia da pele com recurso a com-
pressa esterilizada previamente embebida com
solucao antissética de clorohexidina a 2,0% em
base alcodlica, friccionando com movimentos de
vai-e-vem na vertical e na horizontal, durante

cerca de 15-20 segundos.

Nao voltar a palpar a veia, exceto se usar luvas
esterilizadas. Se tal for necessario, deve ser
repetido todo o processo de antissepsia da pele.

Puncionar a veia e inocular o sangue respei-
tando a ordem e quantidades indicadas nos
frascos (ver pontos 4.2 e 4.3). Homogeneizar
a amostra invertendo cinco vezes o frasco de
hemocultura de forma suave.
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o Para garantir que o frasco permaneca na ver-
tical durante a colheita por sistema de vacuo,
deve ser utilizado o sistema com butterfly (fi-
gura 5). A verticalidade é essencial para evitar
a entrada de meio de cultura para a circulacao
do doente e permite monitorizar o volume de
sangue inoculado no frasco.

Figura 5. Colheita de hemocultura por sistema de
vacuo com recurso a butterfly.

e Se recurso a agulha e seringa, ndo trocar de

agulha para inoculacdo do sangue.
e Aplicar penso no local de puncao.

o Assegurar a recolha do material de acordo com
as regras de triagem de residuos hospitalares,
colocando imediatamente os corto-perfurantes

no recipiente proprio.
e Remover as luvas e higienizar as maos.

o Proceder a correta identificagao dos frascos (ver
identificacao e do transporte das amostras).

¢ Providenciar higienizacdo do tabuleiro.

e Assegurar o envio célere das amostras para o
servico de Patologia Clinica (ver ponto 5.2). A
rapida entrada dos frascos no sistema de mo-
nitorizacdo de crescimento no laboratério é o
segundo fator mais importante para otimizar a

recuperagao dos microrganismos.

o Efetuar registos em notas livres no processo
clinico do doente, sempre que haja desvios ao
protocolo.

Graga L et al. — Protocolo de colheita de hemoculturas.

4.5. Procedimento de Colheita através de
CcvcC

O acesso ao CVC para a colheita de hemoculturas

deve ser efetuado com técnica asséptica.

Quando ha suspeita de infecdo relacionada com o
CVC de longa duragdo, sem indicagao para remo-
¢ao imediata, deve ser colhido adicionalmente um
par de hemoculturas por cada via do CVC, sem
rejeitar os primeiros 5 mL de sangue. A colheita
de veia periférica deve ser feita em primeiro lugar,
e logo de seguida feita a colheita pelo CVC. E
muito importante para a interpretagao dos resul-
tados que estas colheitas sejam contemporéaneas e
com o mesmo volume de sangue (e os frascos com
o local de colheita corretamente identificados).

Nao se recomenda, por rotina, a colheita de hemo-
culturas por CVC provisério, mas admite-se que,
perante auséncia de acessos periféricos ou suspeita
de infecdo de CVC, as colheitas por CVC possam
ser realizadas. Neste caso, devem ser rejeitados os
primeiros 5 mL de sangue.

De seguida descreve-se o procedimento:

¢ Reunir os frascos das hemoculturas de acordo

com a requisicao médica.

e Verificar o prazo de validade dos frascos de
hemocultura.

e Colocar todo o material necessario no tabuleiro

previamente higienizado.

e Confirmar a identidade e explicar o procedi-
mento ao doente (se possivel).

o Higienizar as maos.
e Colocar méscara cirturgica.

e Abrir campo cirirgico esterilizado e dispor no
campo, de forma assética, compressas esterili-
zadas, duas seringas de 10 mL, uma seringa de
acordo com o volume de sangue a colher, uma
agulha endovenosa e uma valvula bidirecional.
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Retirar as protegoes dos frascos de hemocultu-

ras.

Pulverizar as compressas para a desinfecdo da
borracha dos frascos com solugao antissética de
clorohexidina a 2,0% em base alcodlica (quatro

a cinco pulverizagoes).

Proceder a desinfecdo da superficie de borracha
dos frascos com compressa esterilizada previa-
mente embebida com solugdo antissética de clo-
rohexidina a 2% em base alcodlica, realizando
fricgdo com movimentos rotativos. Utilizar uma

compressa por frasco.

Pulverizar as compressas para a desinfecao da
valvula bidirecional com a solugao antissética
de clorohexidina a 2,0% em base alcodlica (qua-
tro a cinco pulverizagoes).

Higienizar as maos.
Calcar luvas nao esterilizadas.

Efetuar desinfecdo da valvula bidirecional da
extremidade do CVC com recurso a compressa
esterilizada previamente embebida com solucao
antissética de clorohexidina a 2 % em base alco-
Olica, friccionando com movimentos circulares,

durante cerca de 15 segundos e deixar secar.

Se CVC provisorio, colher cinco mL de sangue
e rejeitar (se CVC definitivo, ndo rejeitar este
volume de sangue).

Clampar CVC.

Retirar luvas.

Higienizar as maos,
Calgar luvas esterilizadas.

Remover valvula bidirecional do CVC com re-
curso a compressa esterilizada previamente em-
bebida com solucao antissética de clorohexidina
a 2,0% em base alcodlica.

Graga L et al. Protocolo de colheita de hemoculturas.

e Acoplar seringa e colher sangue de acordo com
o volume necessario. Se for retirado sangue de
diferentes Iimenes, todo o material deve ser
individualizado; as compressas e seringas nao

sdo partilhadas entre as diferentes vias.
e Retirar seringa e clampar o CVC.
e Acoplar a agulha endovenosa na seringa.

¢ Colocar nova véalvula bidirecional na via do

CVC.

e Inocular o sangue nos respetivos frascos de
hemoculturas. Inocular em primeiro lugar o
frasco de hemocultura anaerébio e, de seguida,
o frasco de hemocultura aerébio.

e Realizar a lavagem da via do CVC com 10 mL
de NaCl 0,9% com técnica de push-pause e

clampagem em pressao positiva.

e Apés inocular os frascos, homogeneizar a amos-
tra invertendo os frascos suavemente cinco ve-

zes.

e Seguir posteriormente todos os pontos relacio-
nados com a utilizacdo, identificacdo e trans-
porte dos frascos e com os registos, menciona-
dos no protocolo de colheita por pun¢do venosa
periférica.

5. Identificagdo e Transporte das Amos-

tras

5.1. Etiquetagem

A etiqueta com identificacdo do doente deve ser co-
lada verticalmente, dentro do retdngulo existente
no rétulo do frasco de hemocultura, de forma a
nao tapar o codigo de barras do frasco nem a ja-
nela de visualizagdo do volume, nem o fundo da
garrafa, conforme a figura 6.

https://revista.spdimc.org/rpdi — © 2026 The Author(s). CC BY 4.0 59


https://revista.spdimc.org/rpdi

Revista Portuguesa de Doencas Infecciosas

Figura 6. Local onde colar a identificagdo do doente
no frasco de hemocultura.

5.2. Transporte e Conservagao

O frasco de hemocultura deve ser enviado para o
servico de Patologia Clinica imediatamente apos
a colheita. Nunca deve ser refrigerado nem aque-
cido. Devem ser enviados por sistema de vacuo
e devidamente acondicionados: dois frascos por
capsula, cada frasco dentro de um saco plastico
individual. Preferencialmente, enviar os frascos

de hemocultura sem outras amostras adicionais.

5.3. Procedimento em Caso de Colheita

Imprépria

Os frascos de hemocultura sio rejeitados pelo ser-
vigo de Patologia Clinica caso se apresentem cons-
purcados, com o cédigo de barras danificado e/ou
tapado, com uma parte ou a totalidade do fundo
tapado, sem identificacdo do doente ou com iden-
tificacdo nao correspondente a requisicao. Nesses
casos, serd contactado o servico requisitante, refe-
rida a causa de rejeicdo e sera solicitado o envio

de uma nova amostra.

Fundamentacao Cientifica

As hemoculturas sdo a técnica de eleicdo para o
diagnédstico das ICS. A probabilidade de recupera-
¢ao do agente e a celeridade do resultado depen-
dem nao s6 do processamento laboratorial, mas
também de fatores pré-analiticos. Compreende-se,
assim, a relevancia da colheita de hemoculturas
como primeiro passo na correta abordagem destes
doentes. O volume de sangue colhido (a colheita
de 40 mL de sangue permite detetar 90,0 a 95,0%
das bacteriemias) e o tempo desde a colheita até
a incubac¢ao no laboratério (uma demora superior

a duas horas desde a colheita até a introducao

Graga L et al. Protocolo de colheita de hemoculturas.

no sistema de monitorizacio associa-se a uma me-
nor e mais tardia recuperagao dos agentes) sao os
principais determinantes?10:1117

O volume de sangue inoculado nos frascos de he-
mocultura condiciona a recuperagao do agente
infecioso. Um volume insuficiente traduz-se em
menor sensibilidade. Por outro lado, um volume
excessivo associa-se a falsos positivos™ 1011 A
assepsia na colheita é essencial para evitar a con-
taminacdo. E um indicador de qualidade obter
uma taxa de contaminacao inferior a 3,0% e, ide-

almente <1,0%%7.

O momento de maior carga de microrganismos
no sangue ¢ imediatamente antes do inicio da fe-
bre. Contudo, este momento é imprevisivel, ndo
havendo maior rentabilidade na colheita de he-
moculturas de forma diferida em pico febril. Por
outro lado, apds a primeira toma de antibidtico, a
probabilidade de recuperagao de microrganismos
diminui significativamente (a diminui¢ao é supe-
rior a 50,0% duas horas ap6s a administracio)!2.
Assim, a colheita de hemoculturas em momen-
tos distintos antes do inicio da antibioterapia,
isto é, separadas pelo menos de uma hora, sb
tem interesse para a documentacao de bacterie-
mia continua, ou seja, em algumas suspeitas de
endocardite!®. Por outro lado, o atraso do inicio
da antibioterapia em casos graves estd associado
a maior mortalidade!'?.

Regra geral, os dois pares de hemoculturas devem
ser colhidos no mesmo momento, logo que se iden-
tifique um doente com possivel infecdo da corrente
sanguinea e antes do inicio da antibioterapia, sem
aguardar pelo pico febril e em locais de pungao
distintos (figura 2). Caso isto nao seja exequivel,
a colheita devera ser feita assim que possivel. No
caso das hemoculturas de controlo, a colheita de-
vera ser realizada antes da toma do antibidtico,
quando a concentracdo do farmaco em circulacao
¢ menor. Em institui¢oes onde a taxa de contami-
nacao seja baixa e as colheitas sejam realizadas

sempre por vacuo com recurso a butterfly, é licito
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ponderar implementar a colheita dos dois pares a
8

partir da mesma puncao'®.
Com os métodos atuais, a grande maioria dos
agentes etiolégicos das ICS cresce em 24-48 horas
e raramente é necessaria uma incubacio além de
cinco dias, incluindo para organismos fastidiosos,
como as bactérias do grupo HACEK (Haemophi-
lus, Aggregatibacter, Cardiobacterium, Eikenella
e Kingella). Alguns microrganismos, nomeada-
mente o Cutibacterium acnes, requerem periodos
de incubacao mais longos, justificando-se assim o
prolongamento das hemoculturas de aerobiose e
anaerobiose até aos 10 dias nas suspeitas de endo-
cardite ou infecoes associadas a dispositivos e nas
suspeitas de espondilodiscite ou brucelose?.

A cultura de sangue apresenta baixa sensibilidade
na identificacao de infecao fingica, sendo o volume
total de sangue colhido o principal determinante
da capacidade de detecdo. No entanto, os frascos
especificos para fungos podem oferecer vantagens
na rapidez e sensibilidade diagnéstica em casos de
infecdo por Candida glabrata, fungos nao- Candida
Spp-
bilidade de frascos de fungos, estes devem ser

e infegbes polimicrobianas. Na indisponi-
substituidos por frascos de aerobiose adicionais,
mantendo-se a recomendagao de colheita de 60 mL
de sangue (divididos por dois conjuntos, cada um
com dois frascos de aerobiose (10 mL + 10 mL) e
um de anaerobiose (10 mL))!:15. Relativamente
as hemoculturas de controlo, embora as recomen-
dagoes internacionais sejam diversas, o hospital
optou por valorizar a uniformidade procedimen-
tal e a maximizacao da sensibilidade diagnéstica,
mantendo a recomendacao de colheita de 60 mL
a cada 48 horas até a negativagéon’15 .

Por fim, importa relembrar que a articulagdo entre
servicos clinicos e Patologia Clinica é fundamen-
tal. A informagao clinica é essencial para o correto
processamento da amostra (tempo de incubacio,
necessidade de meios de cultura, coloracdo especi-
fica e utilizacdo de meios rapidos de diagnostico),
para a seguranca dos profissionais do servico de
Patologia Clinica e para a qualidade dos cuidados
prestados ao doente.

Graga L et al. Protocolo de colheita de hemoculturas.
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ABSTRACT

Introduction:Toxic shock syndrome (TSS) is a rare but potentially fatal condition caused by

exotoxins produced by Streptococcus pyogenes or Staphylococcus aureus. Streptococcal toxic shock
syndrome (STSS) is characterized by rapid clinical deterioration and requires prompt recognition,

aggressive supportive care, and multidisciplinary management.

Case Presentation: We report the case of a 63-year-old previously healthy Angolan man visiting
Portugal who presented to the Emergency Department with a seven-day history of painful swelling of
the left thigh and inguinal region, unresponsive to non-steroidal anti-inflammatory drugs (NSAIDs).
He rapidly developed septic shock with multiorgan failure, requiring invasive mechanical ventilation,
vasopressor support, and renal replacement therapy, and was admitted to the Intensive Care Unit.
Blood cultures were negative, but Streptococcus pyogenes was isolated from a skin biopsy culture,
supporting the diagnosis of STSS. The patient improved with targeted antibiotic therapy and was
extubated after five days. Subsequently, he developed severe upper gastrointestinal bleeding from a
bleeding antral ulcer, complicated by refusal of blood transfusion, and was managed conservatively.

Conclusion: STSS is a fulminant and life-threatening condition. Early diagnosis, aggressive organ
support, and multidisciplinary care are essential. NSAIDs use may exacerbate disease severity and
contribute to gastrointestinal complications. Refusal of blood transfusion poses major clinical and
ethical challenges in the management of critically ill patients.

Keywords: Toxic shock syndrome; Intensive Care Units; Streptococcus pyogenes.
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RESUMO

Introdugdo:A sindrome do choque téxico (TSS) é uma entidade rara, mas potencialmente fatal,
causada por exotoxinas produzidas por Streptococcus pyogenes ou Staphylococcus aureus. A sindrome
do choque téxico estreptocécico (STSS) caracteriza-se por réapida deterioragao clinica, exigindo

reconhecimento precoce, suporte intensivo agressivo e abordagem multidisciplinar.

Descrigdo do Caso: Apresenta-se o caso de um homem angolano de 63 anos, previamente
saudavel, que se encontrava em Portugal e recorreu ao servico de urgéncia por dor e tumefacio
da coxa esquerda e regiao inguinal com sete dias de evolugao, sem resposta a anti-inflamatorios
nao esteréides (AINEs). Evoluiu rapidamente para choque séptico com faléncia multiorganica,
necessitando de ventilacdo mecanica invasiva, vasopressores e técnica de substituicao renal, sendo
internado em Unidade de Cuidados Intensivos. Streptococcus pyogenes foi isolado numa bidpsia
cuténea, confirmando o diagnoéstico de STSS. Apds antibioterapia dirigida, o doente foi extubado
ao quinto dia. Posteriormente, desenvolveu hemorragia digestiva alta por tlcera antral hemorragica,
associada a recusa de transfusdo sanguinea, tendo sido tratado de forma conservadora.

Conclusao: A STSS é uma condi¢ao fulminante e potencialmente fatal. O diagndstico precoce,
o suporte intensivo e a abordagem multidisciplinar sdo determinantes para a sobrevivéncia. Os

AINEs podem agravar a gravidade da doenga e contribuir para complicagbes gastrointestinais. A

recusa de transfusdo sanguinea constitui um desafio clinico e ético significativo.

Palavras-Chave: Sindrome do choque toxico; Cuidados Intensivos; Streptococcus pyogenes.

Introduction

Toxic shock syndrome (TSS) in adults is a rare
condition that can lead to acute and progressive
multi-organ failure. TSS is caused by exotoxins
produced by Group A Streptococcus (GAS) or
Staphylococcus aureus and can be fatal if not re-
cognized and treated promptly!. These exoto-
xins act as superantigens, triggering nonspecific,
polyclonal T-cell activation and an uncontrolled
immune response, resulting in a cytokine storm.
This mechanism underlies the typical clinical ma-
nifestations of TSS — high-grade fever, erythro-
derma, and capillary leak — which can lead to
hypotension and subsequent multi-organ failure?.
Prospective, population-based surveillance studies
from Europe and Australia report an incidence of
invasive GAS infections of approximately 3 cases
per 100,000 inhabitants per year®. Among these
patients, 13.0 — 15.0% develop streptococcal toxic
shock syndrome (STSS). In some series, the repor-
ted mortality rate of STSS ranges from 23.0% to
44.0%*°. The portal of entry for Streptococci re-

mains unknown in nearly half of the cases. When
identified, infection most commonly begins at a
site of minor local trauma®. The main risk factors
for STSS include diabetes mellitus, alcohol de-
pendence, malignancy, human immunodeficiency
virus (HIV) infection, heart disease, and narcotic
drug use”. Clinical criteria for STSS are based on
the definitions of the Centers for Disease Control

and Prevention (CDC), as summarized in Table
I8,

TSS is rarely associated with positive blood
cultures?. Results from cultures of needle aspirati-
ons from inflamed skin are highly variable, ranging
from <5.0% to approximately 40.0% in reported
series?. Skin biopsy cultures yield an organism in
20.0%-30.0% of cases, although bacterial counts
are typically low in cellulitis'®. Admission to the
ICU is typically required for patients with STSS?.
Management includes treatment of septic shock
and its associated complications, surgical debri-
dement of the infection when indicated, antimi-
crobial therapy, and, in some cases, administra-
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tion of intravenous immunoglobulin (IVIG). The
use of IVIG may be considered in patients with
severe STSS who do not respond to other the-
rapeutic measures, although its efficacy remains
I

controversia Hemoperfusion in STSS is less

Tabela I. Clinical criteria for Streptococcal toxic shock syndrome, based on CDC definitions®.

Gongalves A et al. Toxic Shock Syndrome.

well documented, though its use in septic shock is

more established!2.

TSS cases frequently require coordinated care from
a multidisciplinary team, including specialists in

Critical Care, Surgery, and Infectious Diseases'S.

8

Streptococcal toxic shock syndrome

Mandatory criteria (both required)

Isolation of GAS
Hypotension

From a normally sterile site.
Systolic blood pressure < 90 mmHg in adults refractory to adequate
volume resuscitation.

Additional criteria (>2 required)

Renal dysfunction

Creatinine > 2 mg/dL (>177 pmol/L) for adults, or >2x the upper

limit of normal for age. If preexisting renal disease: >2X increase

above baseline.
Respiratory distress

Acute onset of diffuse pulmonary infiltrates and hypoxemia in the

absence of cardiac failure, or evidence of diffuse capillary leak
(generalized edema, pleural/peritoneal effusions with

hypoalbuminemia).
ALT, AST, or total bilirubin >2x the upper limit of normal for age; if

Hepatic dysfunction

preexisting liver disease: >2x increase over baseline.

Coagulopathy

Platelets < 100,000/mm? (<100 x 10°/L) and/or disseminated

intravascular coagulation.

Erythroderma
Soft tissue necrosis

Erythroderma =+ desquamation.
Pain, tissue destruction, or skin discoloration.

Abbreviations: GAS, Group A Streptococcus; ALT, alanine aminotransferase; AST, aspartate aminotransferase

Case Presentation

We present the case of a 63-year-old Angolan man
with a medical history notable only for an appen-
dectomy performed 10 years earlier. He had been
in Portugal for ten days to attend a religious me-
eting. The patient was a Jehovah’s Witness and
refused any form of blood transfusion on religious

grounds.

He presented to the Emergency Department with
a primary complaint of pain and swelling in his
left thigh and inguinal region, which had started
seven days prior and had not improved with non-
steroidal anti-inflammatory drugs (NSAIDs). He
reported sustaining an injury to the fourth and

fifth toes of his left foot on a metal gate before
leaving Angola. The patient denied fever, chills,
malaise, or any respiratory, urinary, or gastrointes-
tinal symptoms, and reported no history of risky

sexual behavior.

On physical examination, he was tachycardic (136
beats per minute), hypotensive (95/81 mmHg),
and tachypneic (30 breaths per minute). Examina-
tion revealed a painful, swollen area with erythema
and warmth over the left lower abdomen, invol-
ving the inguinal region and extending down the
anterior and medial aspect of the left thigh (fi-
gure 1), as well as evidence of prior trauma to the
fourth and fifth toes of the left foot (figure 2).
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Figura 1. Lesion of the left inguinal region and left lower limb on the second day of hospitalization. Photograph
showing erythema, swelling, and signs of inflammation extending from the left inguinal region to the proximal
thigh and lower limb. The lesion is associated with pain and tenderness on palpation.

Laboratory tests revealed elevated C-reactive pro-
tein (416 mg/L), serum creatinine (3.2 mg/dL),
and creatine kinase (6379 U/L). Arterial blood gas
analysis showed metabolic acidosis. A contrast-
enhanced computed tomography scan of the abdo-
men, pelvis, and left thigh demonstrated edema
adjacent to the left femoral and iliac vessels and
an ill-defined left inguinal collection measuring
2.5 cm. Cardiac ultrasound revealed a reduced
ejection fraction (35.0%) without vegetations.

The patient was evaluated by the General Surgery
team and did not meet criteria for drainage. He
was started on fluid resuscitation and empiric anti-
biotic therapy with piperacillin/tazobactam. The
patient rapidly deteriorated in the ED, developing
respiratory, renal, and hemodynamic dysfunction,
which required invasive mechanical ventilation and
vasopressor support with norepinephrine (maxi-
mum 60 pg/min) and adrenaline (maximum 0.08

pg/kg/min).

He was admitted to the ICU on the same day,
with an Acute Physiology and Chronic Health
Evaluation II (APACHE II) score of 13. Upon
ICU admission, antibiotic therapy was switched
to amoxicillin/clavulanate 2.2 g and clindamycin
800 mg every eight hours. Corticosteroid therapy
(hydrocortisone 50 mg every six hours) was also
initiated. Due to prolonged anuria and severe
metabolic acidemia, continuous renal replacement
therapy was required. The patient gradually im-
proved, with normalization of fluid balance and
renal function after 48 hours.

Over the subsequent days, the patient’s skin lesi-
ons progressed, with the development of diffuse
erythema and desquamative changes, characteri-
zed by peeling of the superficial skin layers, par-
ticularly in the inguinal region and along the left
lower limb (figure 3).
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Figura 2. Local trauma on the fourth and fifth toes of the left foot on the day of admission. Photograph
showing superficial abrasions and minor lacerations on the fourth and fifth toes of the left foot, corresponding to
the reported injury from a metal gate before hospitalization.

Figura 3. Progression of skin lesions in the left inguinal region and lower limb on the third day of hospitalization.
Photograph showing marked erythema, swelling, and extension of inflammatory changes in the left inguinal
region and proximal lower limb compared to admission.

Blood cultures and all other microbiological tests  showed leukocytoclastic vasculitis, intravascular

were negative, prompting a punch biopsy of the  thrombosis, and focal necrosis of epidermal kerati-
skin on the third day of hospitalization. Histology  nocytes. Streptococcus pyogenes was isolated from
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the skin biopsy culture, confirming a diagnosis of
STSS.

Another contrast-enhanced computed tomography
scan of the abdomen, pelvis, and left thigh was
performed on the third day of hospitalization and
showed no worsening findings. The patient gra-
dually improved with antibiotic therapy. Over
the course of hospitalization, the erythema and
swelling in the left inguinal region and lower limb
slowly subsided, with no formation of abscesses
or necrotic tissue, and he continued to have no
indications for surgical debridement after repeated
evaluations by the General Surgery and Plastic

Surgery teams.

He was successfully extubated after five days. On
the day of extubation, in addition to receiving
a proton pump inhibitor (PPI) for stress ulcer
prophylaxis, an upper gastrointestinal endoscopy
was performed due to an episode of melena without
hemodynamic instability (Blatchford score 13).
The procedure revealed an acute antral ulcer with
a bleeding vessel, which was treated with three
hemoclips. The patient received PPI infusion for
72 hours, followed by high-dose oral PPI (panto-
prazole 40 mg twice daily). A progressive decline
in hemoglobin was observed, reaching a nadir of
5 g/dL. As the patient was a Jehovah’s Witness,
he refused blood transfusions; his anemia was the-
refore managed with intravenous iron and folate.
Despite this profound anemia, the patient remai-
ned hemodynamically stable and never developed

hemorrhagic shock.

After ten days in the ICU, he was transferred to a
level 1 care unit for continuation of care, no longer
requiring constant monitoring and with resolution

of multiorgan dysfunction.

The patient was discharged after a 21-day hospital
stay, clinically stable, with no organ dysfunction.
He was referred for outpatient follow-up in Internal

Medicine, Plastic Surgery, and Gastroenterology.

Gongalves A et al. Toxic Shock Syndrome.

Discussion

STSS is a rare but highly aggressive condition as-
sociated with significant morbidity and mortality,
even in previously healthy individuals?. In nearly
half of reported cases, the portal of entry remains
unidentified, with infection often originating from
minor or non-penetrating traumab.

The present case illustrates this diagnostic chal-
lenge, reinforcing the need for a high index of
suspicion in patients presenting with rapidly pro-
gressive soft-tissue symptoms and systemic de-
terioration. Compared with previously reported
cases, this patient exhibited a particularly ful-
minant course, with early progression to septic
shock, multiorgan dysfunction, and acute renal
failure requiring continuous renal replacement the-
rapy. Despite negative blood cultures — a fre-
quent finding in STSS — Streptococcus pyogenes
was successfully isolated from a skin punch bi-
opsy, underscoring the diagnostic value of tissue
sampling when clinical suspicion is high. Histolo-
gical evidence of leukocytoclastic vasculitis further
supports infection-mediated small-vessel injury, a
feature consistent with toxin-driven disease des-
cribed in the literature®.

Early initiation of combination antibiotic therapy
with a §-lactam and clindamycin was pivotal to
the favourable outcome. Clindamycin’s ability to
suppress exotoxin production and modulate host
immune response is well documented and remains
a cornerstone of STSS management'*. This case
reinforces current recommendations advocating
early adjunctive clindamycin, even in the absence
of microbiological confirmation. The patient’s
prior use of NSAIDs may have contributed both
to delayed presentation and to increased disease
severity, as suggested in previous studies linking
NSAIDs use with more severe invasive streptococ-
cal infections and gastrointestinal complications.
In addition, although surgical intervention is of-
ten required in STSS, careful multidisciplinary
assessment in this case supported a conservative
approach, highlighting the importance of individu-
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alized decision-making based on infection extent,

organ dysfunction, and bleeding risk.

This case also raises important ethical and thera-
peutic considerations. Refusal of blood transfusion
in the context of life-threatening anemia posed a
significant management challenge, necessitating
alternative strategies. Similarly, intravenous im-
munoglobulin was not administered due to both
clinical improvement and patient refusal, illustra-
ting real-world limitations in applying guideline-
supported therapies.

The added value of this case lies in its demons-
tration of successful STSS management despite
negative blood cultures, absence of surgical inter-
vention, and refusal of key supportive therapies.
It highlights the diagnostic utility of skin biopsy,
reinforces critical learning points regarding early
antimicrobial strategies, and emphasizes the need
for individualized, multidisciplinary, and ethically
informed care in complex STSS presentations.

Conclusion

This report illustrates a severe and life-threatening
presentation of STSS, complicated by septic shock
and multiorgan dysfunction, requiring invasive
mechanical ventilation, vasopressor support, and

continuous renal replacement therapy.

Although surgical debridement was not required,
early clinical suspicion was essential for timely
initiation and appropriate adjustment of antibi-
otic therapy. Clindamycin played a key role as
an antitoxin agent in combination with S-lactam

therapy, helping to suppress exotoxin production.

This case also highlights the limitations of nega-
tive blood cultures in ruling out STSS and the
value of skin biopsy in establishing a definitive

diagnosis.

Finally, the management of a patient refusing
blood transfusions due to religious beliefs unders-
cores the importance of ethical decision-making
and individualized care in critical, life-threatening

situations.

Gongalves A et al. Toxic Shock Syndrome.
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RESUMO

Descrigao do Caso:Homem de 47 anos, imunocompetente, proveniente da Gambia, em Portugal

ha 18 meses, recorreu a urgéncia por dor abdominal, vomitos e sensacdo febril ha 48 horas.
Negou queixas gastrointestinais ou respiratérias e contacto ou infe¢do prévia por Mycobacterium
tuberculosis. Apresentava defesa a palpacdo abdominal superior. Analiticamente, destacava-se
citocolestase marcada e hemoglobina de 11,5 g/dL. A tomografia computadorizada (TC) abdominal
revelou bago com multiplas laceragoes, com hemoperitoneu, tendo sido submetido a esplenectomia.
No internamento, manteve febre diaria e sudorese noturna. A investigacao adicional identificou IGRA
positivo, TC toracica com micronodularidade nos apices e TC abdominopélvica com hepatomegalia,
ascite e linfadenopatias. A pesquisa de bacilos acido-alcool resistentes (BAAR) por exame direto
e o teste molecular para Mycobacterium tuberculosis nas secregoes respiratérias foram negativos.
Ao 24.° dia, a histologia do bago evidenciou granulomas com necrose e BAAR positivo. Iniciou
tratamento com linezolida, levofloxacina e etambutol, substituido por antituberculosos de 1.2 linha

apo6s normalizacdo da citocolestase.

Conclusao: A tuberculose esplénica é rara e normalmente associada a formas disseminadas. A
rotura espontanea do bago torna este caso singular, reforcando a necessidade de incluir Mycobacterium
tuberculosis no diagnéstico diferencial de quadros abdominais atipicos, mesmo na auséncia de
sintomas respiratdérios.

Palavras-Chave: Dor abdominal; Rotura esplénica; Infecdo por Mycobacterium tuberculosis.
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ABSTRACT
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Case Presentation:A 47-year-old immunocompetent man from Gambia, living in Portugal for 18
months, presented to the emergency department with a 48-hour history of abdominal discomfort,
vomiting, and unquantified fever. He denied gastrointestinal or respiratory symptoms, previous
contact or infection with Mycobacterium tuberculosis. On examination, he had tenderness and
guarding in the upper abdominal quadrants. Laboratory tests showed mild hepatic cytolysis, marked
cholestasis, and haemoglobin of 11.5 g/dL. Abdominal CT scan revealed a splenic rupture with
moderate hemoperitoneum, so the patient underwent urgent splenectomy. During hospitalisation, he
maintained daily fever and night sweats. Further investigation showed a positive IGRA, thoracic CT
scan with apical centrilobular micronodularity, and abdominopelvic CT with hepatomegaly, ascites,
and diaphragmatic lymphadenopathies. Bacillus acid-alcohol-resistant (BAAR) and Mycobacterium
tuberculosis nucleic acid amplification tests in respiratory samples were negative. On day 24, splenic
histology revealed granulomas with necrosis and BAAR staining positive. He was started on
linezolid, levofloxacin, and ethambutol, and later switched to first-line antituberculous therapy
following stabilisation of cholestatic parameters.

Conclusion: Splenic tuberculosis is rare and typically occurs in disseminated forms. Spontaneous
splenic rupture adds uniqueness to this case, highlighting the need to consider Mycobacterium
tuberculosis in atypical abdominal presentations.

Keywords: Abdominal Pain; Splenic Rupture; Mycobacterium tuberculosis Infection.

Introducgao

A tuberculose (TB) é uma infegdo causada por
bactérias do complexo Mycobacterium tuberculosis.
Apesar dos avangos no diagnéstico e tratamento,
este continua a ser um importante problema de
satide publica, sendo uma das principais causas de
morte por doenga infeciosa a nivel global. Efetiva-
mente, se ndo for tratada, a doenca pode ser fatal
em 50,0 a 65,0% dos casos no prazo de cinco anos'.
De acordo com o relatério de 2024 da Organizacao
Mundial de Saide (OMS), em 2023, a nivel mun-
dial, foram diagnosticados 8,2 milhées de novos
casos, um aumento face a 2022 (7,5 milhdes de

casos)?.

Em Portugal, de acordo com o Relato-
rio de Vigilancia e Monitorizagdo da Tuberculose,
publicado pela Direcao-Geral da Saude, em 2024,
foram notificados 1518 casos de tuberculose du-
rante o ano de 2022 e a taxa de notificacao foi de
14,5 por 100 mil habitantes. Apesar do aumento
do ntimero de diagnésticos de TB, o ntimero de ca-
sos de tuberculose multirresistente ou resistente a
rifampicina (TB-MDR/RR) tem-se mantido esta-
vel a nivel mundial, com 175923 casos registados

em 2023%2. De acordo com o Relatério de Vigi-
lancia Laboratorial da Tuberculose em Portugal?,
publicado em 2024, os casos de TB-MDR/RR
continuam a aumentar, tendo-se registado um au-
mento de 22,0% face a 2023, com um total de 27
novos casos em 2024.

A transmissdo de Mycobacterium tuberculosis
ocorre principalmente por goticulas aerossoliza-
das e é dependente de intimeros fatores, nome-
adamente o ambiente e o grau de contacto com
uma pessoa infetada, a carga bacteriolégica da
expetoracdo, a localizacdo da infegdo e a presenca
de coinfec¢des, nomeadamente por virus da imu-
nodeficiéncia humana (VIH). Apés a inalagao de
particulas aerossolizadas, em aproximadamente
70,0% dos casos, os mecanismos de defesa do hos-
pedeiro conseguem neutralizar os bacilos. No en-
tanto, em cerca de 30,0% dos casos, os bacilos
conseguem ultrapassar a resposta imunitaria ini-
cial, multiplicar-se e disseminar-se, primeiro por
extensao linfatica e, posteriormente, por dissemi-

nacao hematogénical.
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Estima-se que cerca de 10,0% das pessoas infeta-
das, cuja resposta imunitaria foi suficiente para
conter a infecao inicial, desenvolvam tuberculose
ativa ao longo da vida. A tuberculose extrapulmo-
nar representa cerca de 15,0% de todos os casos de
tuberculose?, sendo os locais mais frequentemente
afetados os génglios linfaticos, a pleura, o trato
geniturinédrio, os ossos e as articulagoes, o sistema
nervoso central, o peritoneu e o pericardio'. No
entanto, com a progressao da infecdo pode existir
envolvimento de praticamente qualquer 6rgao’®.
No que concerne ao envolvimento esplénico, ndo é
conhecida a sua incidéncia exata, sendo conside-
rado uma apresentagdo rara documentada apenas

6—9

em séries de casos clinicos Algumas casuis-

ticas de tuberculose miliar referem que os locais
mais afetados nesta forma de tuberculose sao o
bago (100%), os pulmdes (86,0%), a medula dssea
(77,0%) e o figado (70,0%)°.

Em individuos imunocompetentes, a tuberculose

6

esplénica é particularmente rara®, sendo a maioria

dos casos diagnosticados no contexto de afetacao

8 em doentes provenientes da In-

dia ou do continente africano’.

multiorganica
Outros fatores
de risco para o envolvimento esplénico incluem
imunossupressao, infe¢do esplénica prévia ou histé-
ria de trauma esplénico. A tuberculose esplénica
pode cursar com sintomas constitucionais ines-
pecificos, nomeadamente fadiga, perda ponderal,
sudorese noturna e astenia, mas também com es-
plenomegalia, hiperesplenismo ou abcessos. Se
nao for diagnosticada nesta fase sintomatica, com
a evolucao da infecdo a tuberculose esplénica pode

apresentar-se com rotura esplénica’

, sendo esta
uma manifestacdo ainda mais rara. Efetivamente,
estdo descritos na literatura menos de dez casos de
rotura esplénica no contexto de tuberculose!%!!.
De seguida, descreve-se o caso clinico de um doente
com tuberculose esplénica, nomeadamente a sua

apresentacao clinica, o diagnéstico e o tratamento.

Ganicho J et al. Rotura do baco.

Descricao do Caso

Doente do sexo masculino, 47 anos, proveniente
da Gambia, a residir em Portugal ha cerca de 18
meses, com antecedentes pessoais de hipertensao
arterial e medicado com lercanidipina, recorreu ao
servigo de urgéncia (SU) por apresentar, nas 48
horas prévias, dores abdominais nos quadrantes
superiores, sem fatores de alivio ou agravamento
identificados, vémitos alimentares e sensacao febril
ndo quantificada. Negou sintomatologia respira-
téria, gastrointestinal ou geniturinaria, viagens
recentes, histéria prévia ou conhecimento de con-
tacto com pessoas com infecdo por Mycobacterium
tuberculosis. Ao exame objetivo, encontrava-se
consciente, orientado, colaborante no tempo, es-
pago e pessoa, com tensdo arterial de 157/108
mmHg, frequéncia cardiaca de 108 batimentos por
minuto (bpm), febril com temperatura timpéanica
de 38 °C, eupneico em ar ambiente, sem sinais
de dificuldade respiratéria, auscultacdo cardiopul-
monar sem alteracdes relevantes. Palpacao ab-
dominal dolorosa nos quadrantes superiores, com
defesa, sem massas ou organomegalias palpaveis.
Na avaliacdo analitica inicial destacam-se apenas
anemia, elevacio ligeira dos parametros inflamaté-

rios, lesdo renal aguda e GGT aumentada (tabela

1).

Na avaliacdo por tomografia computorizada (TC)
destacava-se “bago com multiplas laceragoes, a
maior de 7 cm, hematoma periesplénico e mode-
rado hemoperitoneu'(figura 1).

Na reavaliagdo, o doente encontrava-se hemodina-
micamente estavel com tensao arterial de 145/94
mmHg e frequéncia cardiaca de 88 bpm. A pal-
pacao abdominal, apresentava abdémen ainda do-
loroso a palpacao difusa, principalmente nos qua-
drantes esquerdos. Na reavaliacdo analitica as 2
horas, destacou-se queda da hemoglobina de 1,2
g/dL, sem outras alteragoes a destacar, e na gasi-
metria arterial apresentava lactato de 1,0 mmol/L.
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Tabela I. Estudo analitico realizado no servigo de urgéncia

Parametro Intervalos A admissdo  Reavaliagio (2h)
Hemoglobina, g/dL 13,0-17,0 11,5 10,3
Hemato6crito, % 40,0—-50,0 35,1 30,9
Volume globular médio, fL 78,0-96.0 85,0 84,9
Leucécitos, 103 /mm? 4,5-11,0 10,9 11,1
Neutréfilos, % 40,0-75,0 71,9 64,1
Eosinéfilos, % 0,0-6,0 0,1 0,3
Basofilos, % 0,0-1,0 0,3 0,2
Linfécitos, % 15,0—-45,0 15,0 18,4
Mondcitos, % 2,0-11.0 12,7 17,0
Plaquetas, 103 /mm? 150 450 347 302
Proteina C reativa, mg/dL <0,5 9,0 —
Ureia, mg/dL 16,6 — 48,5 33 —
Creatinina, mg/dL 0,7-1,2 1,4 —
AST, U/L <40 48 —
ALT, U/L <41 35 —
GGT, U/L <60 194 —
Sédio, mmol/L 136—-145 136 —
Potéssio, mmol/L 3,5-5,1 3,6 —
Cloro, mmol/L 98 -107 93 —
INR 0,8-1,2 — 1,2
Lactato, mmol/L <1,5 — 1,0

Abreviaturas: ALT, alanina aminotransferase; AST, aspartato aminotransferase; GGT, gama-glutamiltransferase; INR,

international normalized ratio.

Adicionalmente, realizou TC do térax em que se
destaca a presenca de “micronodularidade cen-
trilobular com predominio nos apices, sugerindo
provéavel bronquiolite respiratéria/pneumonite de
hipersensibilidade”, assim como “discretas hiper-

trofias ganglionares axilares”.

Dada a sintomatologia e o padrao descrito em TC,
colheu novas hemoculturas para exame bacteri-
olégico e micobacteriolégico e expetoracio para
pesquisa de micobactérias. O doente foi subme-
tido também a broncofibroscopia com colheita de
lavado broncoalveolar e realizagdo de ecocardio-

grama para exclusao de endocardite.

https://revista.spdimc.org/rpdi

O segundo par de hemoculturas revelou-se estéril
e a pesquisa de micobactérias em hemocultura
negativa. Na avaliacdo ecocardiografica nao se
visualizaram imagens sugestivas de vegetagoes,
trombos ou massas intracavitdrias. A expetoracio
e o lavado broncoalveolar apresentaram pesquisa
de bacilos alcool-acido resistentes (BAAR) nega-
tiva e o teste de amplificacdo de acidos nucleicos
(TAAN) para Mycobacterium tuberculosis também
foi negativo, aguardando-se ainda o resultado cul-
tural para micobactérias de ambos. Os resultados
serolégicos e bacterioldgicos completos encontram-
se descritos na tabela II.
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Figura 1. Tomografia Computorizada (TC) abdominal e pélvica & admissao no Servigo de Urgéncia.

Por subida sustentada dos parametros de citoco-
lestase hepética (tabela III), realizou nova TC ab-
dominopélvica que revelou “hepatomegalia (cerca
de 22 cm de eixo longitudinal), minimas imagens
nodulares hipocaptantes, localizadas no segmento
IVa e varias no lobo hepatico direito, de dificil
caracterizagdo pelas suas reduzidas dimensoes, hi-
pertrofias ganglionares diafragmaticas direitas e
adenopatias em topografia do hilo hepatico, celia-
cas, inter-porto-cava, lombo-adrticas e inter-aorto-
cavas, as maiores com cerca de 1,9 cm e 2 cm de
maiores diametros”. Referiu, ainda, presenca de
“ascite nos recessos peritoneais superiores, goteiras

parieto-célicas e recessos peritoneais inferiores”.

Ao vigésimo quarto dia de internamento, é obtido
o resultado da peca operatéria que revela tecido
esplénico extensamente substituido por multiplos

granulomas epitelidides associados a infiltrado in-
flamatoério de predominio mononuclear, com oca-
sionais células gigantes multinucleadas e necrose
(figura 2) e rotura capsular associada a extenso
hematoma subcapsular. A pesquisa de BAAR foi
positiva (figura 3). Nao havia evidéncia morfolé-

gica de tecido neoplasico.

Tendo em conta a infecdo por Mycobacterium tu-
berculosis, com envolvimento esplénico confirmado,
e pulmonar, ganglionar, hepatico e peritoneal pre-
sumido, decidiu-se iniciar terapéutica antituber-
culosa com linezolida 600 mg, uma vez ao dia
(1 comprimido de 600 mg por dia), levofloxacina
1000 mg, uma vez ao dia (2 comprimidos de 500
mg por dia) e etambutol 1200 mg, uma vez ao
dia (3 comprimidos de 400 mg por dia), esquema
escolhido atendendo ao padrao citocolestatico.
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Tabela II. Estudo realizado durante o internamento

Rotura do baco.

Parametros Resultados
Hemoculturas (aerébios e anaerdbios; 4 pares) Negativas
Pesquisa de micobactérias em hemocultura Negativa
Urocultura Negativa

Painel de virus respiratorios
IGRA (QuantiFERON)

Expetoracao

Lavado broncoalveolar

Ac. Hepatite A

. HBs

Ac. anti-HBc IgM (core M)
Ac. Hepatite C (total)

Ac. anti-VIH 142

Ac. anti- Tozoplasma gondii
Ac. CMV

Ac. heterdéfilos

VDRL

TPHA

Coronavirus 43 detetado

Positivo

Microscopia: sem microrganismos;
BAAR ausentes.

Cultura bacteriolégica: negativa.

TAAN para Mycobacterium tuberculosis

complez: negativo.

Cultura micobacteriolégica: negativa.
Microscopia: sem microrganismos;
BAAR ausentes.

Citologia: raros leucécitos polimorfonucleares;
células neoplasicas ausentes.

Cultura bacteriolégica e micoldgica: negativas.

Pesquisa de Ag. Galactomannan: negativa.

TAAN para Mycobacterium tuberculosis

complez: negativo.
Cultura micobacteriolégica: negativa.
IgM negativo; IgG positivo
Negativo

Negativo

Negativo

Negativo

IgM negativo; IgG positivo
IgM negativo; IgG positivo
Negativo

Negativo

Negativo

Abreviaturas: Ac, anticorpo; Ag, antigénio; BAAR, bacilos dlcool-dcido resistentes; CMV, citomegalovirus; IgM,

imunoglobulina M; IgG, imunoglobulina G; IGRA, interferon-gamma release assay; TAAN, teste de amplificacdo de

acidos nucleicos; TPHA, Treponema pallidum hemagglutination assay; VDRL, venereal Disease Research Laboratory;

VIH, virus da imunodeficiéncia humana.
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Figura 2. Tecido esplénico extensamente substituido por processo inflamatério granulomatoso necrotizante (*),
com presenca de células gigantes multinucleadas de tipo Langhans (—). H&E x40.

Figura 3. Na periferia de um dos granulomas epitelidides necrotizante, adjacente a uma célula gigante
multinucleada (*), observa-se um bacilo morfologicamente compativel com Mycobacterium tuberculosis (—).
Ziehl-Neelsen x400.
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Tabela ITI. Evolugdo dos pardmetros citocolestaticos ao longo do internamento

Parametros 18 dez. 24 23 dez. 24 30 dez. 24 08 jan. 25 13 jan. 25 20 jan. 25
AST, U/L 38 55 162 148 116 88
ALT, U/L 26 42 132 97 64 45
GGT, U/L 165 393 668 1035 858 564
Fosfatase alcalina, U/L 271 518 1058 1414 1191 1055
Bilirrubina total, mg/dL 0,3 0,2 0,3 0,7 0,5 0,4

Abreviaturas: ALT, alanina aminotransferase; AST, aspartato aminotransferase; dez, dezembro; GGT,

gama-glutamiltransferase; jan, janeiro.

No segundo dia de terapéutica antituberculosa, o
doente atinge o pico de citocolestase (AST 163
U/L, ALT 111 U/L, GGT 1035 U/L e FA 1414
U/L). Ap6s melhoria dos marcadores de citocoles-
tase, foi introduzido esquema antituberculoso de
12 linha com isoniazida 300 mg, uma vez por dia
(1 comprimido de 300 mg por dia), rifampicina 600
mg, uma vez por dia (2 comprimidos de 300 mg
por dia), pirazinamida 1500 mg, uma vez por dia
(3 comprimidos de 500 mg por dia) e etambutol
1200 mg, uma vez por dia (3 comprimidos de 400
mg por dia), associado a piridoxina 40 mg uma
vez por dia, com boa tolerancia. Dada a estabi-
lidade clinica e analitica, o doente teve alta do
internamento, mantendo seguimento em Consulta
Respiratéria de Comunidade (previamente desig-
nados Centros de Diagndstico Pneumoldgico).

Discussao

A tuberculose permanece um importante problema
de satide publica mundial com 8,2 milhées de novos
casos registados em 2023, de acordo com a OMS?.
Com a progressao da infecao por Mycobacterium
tuberculosis e disseminacao extrapulmonar através
da corrente sanguinea, qualquer 6rgao pode ser
afetado, sendo os locais mais frequentes os gan-
glios linfaticos, pleura, trato geniturinario, ossos
e articulagdes, sistema nervoso central, peritoneu
e pericardio'. No caso da tuberculose esplénica,
os bacilos penetram no parénquima do érgao e de-
sencadeiam uma resposta inflamatéria que conduz
a esplenomegalia, & formacao de granulomas e,
posteriormente, a focos de necrose caseosa. Essas
alteragoes estruturais fragilizam a sua arquitetura

e aumentam o risco de rotural?.

No caso clinico, descreve-se um doente natural
da Gambia, pais que, em 2023, registou uma in-
cidéncia de 142 casos de tuberculose por 100000
habitantes'. Para além da sua origem geogréfica,
nao apresentava outros fatores epidemioldgicos de
risco, tendo negado viagens recentes, contacto com
individuos com sintomas respiratérios e/ou gas-
trointestinais, imunossupressao, nomeadamente,
infecdo por VIH ou terapéutica imunossupressora,
historia pessoal ou contacto prévio com casos de
infecdo por Mycobacterium tuberculosis.

A admissio no SU, o doente apresentava queixas
com 48 horas de evolugao de desconforto abdo-
minal, vomitos e sensacao febril ndo quantificada,
nao se podendo excluir infecao por Mycobacterium
tuberculosis, apesar do tempo de evolucgao curto.
Na verdade, as manifestagoes clinicas da tuber-
culose sdo geralmente inespecificas, pelo que a
apresentacao disseminada traduz, habitualmente,
um quadro com semanas a meses de evolucao de
astenia, fadiga, perda ponderal e sudorese noturna.
No caso da tuberculose esplénica, para além dos
sintomas referidos, os doentes podem apresentar
ainda nduseas, vomitos, dor abdominal e espleno-
megalia. Na abordagem clinica desta apresenta-
¢a0, é importante esclarecer se o doente apresenta
fatores de risco para afetacdo esplénica, nomeada-
mente imunossupressao, infecdo esplénica prévia
ou histéria de trauma esplénico, aspetos nao iden-
tificados neste doente'®. Se nao for diagnosticada
nesta fase sintomdtica, com a disseminacdo da
infecdo neste 6rgao, o doente pode apresentar-se
Efetivamente, a TC ab-

dominopélvica realizada no servico de urgéncia

com rotura esplénica.

revelou um baco com multiplas lacera¢des, com
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lesbes parenquimatosas, hematoma periesplénico

e hemoperitoneu moderado.

A causa mais frequente de rotura esplénica é o
trauma, algo que nao se verificava neste doente.
Apesar de incomum, a rotura do bago atraumaética
é uma condicao grave, sendo que, de acordo com
uma revisao sistematica de 845 casos!®, destacam-
se como causas mais frequentes: as neoplasias,
nomeadamente leucemia e linfoma (30,3%), infe-
¢do (27,3%), doengas inflamatorias, nas quais se
incluem a pancreatite aguda e crénica (20,0%),
téxicos e farmacos, nomeadamente uso de anticoa-
gulacdo, fatores estimuladores de colénias, didlises
e terapéutica trombolitica (9,2%). Particulari-
zando o diagnostico diferencial do ponto de vista
infecioso, incluem-se outras causas como abcessos
esplénicos de causa bacteriana, malaria, leishma-
niose visceral, infegdo pelo virus Epstein—Barr ou
citomegalovirus e a endocardite. De acordo com
a revisio sistemética supramencionada'®, na pre-
senca de rotura do bago foi realizada esplenectomia
em 84,1% dos casos e identificada uma taxa de
mortalidade de 12,2%.

Durante a investigacdo, um dos exames comple-
mentares realizados foi um teste IGRA, cujo resul-
tado foi positivo. Embora este teste ndo estabeleca
o diagnéstico de tuberculose, ao funcionar como
marcador de contacto com Mycobacterium tuber-
culosis e enquanto rastreio de infecdo latente!®,
reforca a nossa suspeita clinica. Importa salientar
que, consoante o tipo de teste IGRA utilizado, o
valor preditivo positivo pode ser inferior a 5,0%
e, para além disso, mesmo apods a realizagao de
quimioprofilaxia, é pouco provavel que ocorra ne-

gativacdo da respostalS.

Nao obstante a identificacdo de fatores de risco,
sintomas e exames imagioldgicos compativeis com
a suspeita clinica, a confirmacao depende da iden-
tificacdo do complexo Mycobacterium tuberculo-
sts em exame cultural ou de um exame direto
e de teste de amplificacdo de Aacidos nucleicos

positivos!”.

No caso da confirmacdo do envol-
vimento esplénico, a mesma depende de achados

anatomopatologicos obtidos por bidpsia de aspira-

Ganicho J et al. Rotura do baco.

cao de agulha fina ou esplenectomia®. Caso seja
feita a identificacdo de Mycobacterium tuberculosis
noutras localizagoes, a bidpsia ou esplenectomia

13 sendo a decisao de pro-

podem ser desnecessarias
ceder a exames invasivos adicionais dependente
do clinico. No entanto, dada a evidéncia de rotura
esplénica com hemoperitoneu e a queda de he-
moglobina na reavaliagdo analitica realizada duas
horas ap6ds a inicial, decidiu-se avancar para es-
plenectomia urgente. Importa referir que, para
além da observacao microscopica da pega histold-
gica com identificacdo de BAAR, foram realizados
exames micobacteriolégicos e técnicas de biologia
molecular na peca excisada, assim como noutros
locais, nomeadamente na expetoracao e em hemo-

culturas, cujos resultados foram negativos.

No que concerne a infecdo por Mycobacterium tu-
berculosis ser disseminada, considera-se que, ape-
sar de apenas se ter obtido confirmacao do envol-
vimento esplénico, o doente terd afetagdo pulmo-
nar, ganglionar, hepdatica e peritoneal presumiveis.
Do ponto de vista pulmonar, o doente apresenta
TC Térax com “micronodularidade centrilobular
com predominio nos apices”, localizacao tipica da
tuberculose. Relativamente ao envolvimento gan-
glionar, o doente apresenta nao s6 “hipertrofias
ganglionares axilares” na TC Térax, como “hi-
pertrofias ganglionares diafragmaticas direitas e
adenopatias em topografia do hilo hepatico, celia-
cas, inter-porto-cava, lombo-adrticas e inter-aorto-
cavas” na TC abdominopélvica. No que concerne
a afetacdo hepatica, o doente apresentava “hepa-
tomegalia” e “imagens nodulares hipocaptantes”,
compativeis com microabcessos hepaticos. Para
além disso, a melhoria do padrao citocolestatico
apos a introducao da terapéutica antituberculosa
reforca esta hipdtese. Por fim, considera-se, ainda,
o envolvimento peritoneal, ndo s6 pelas hipertro-
fias previamente mencionadas, como pela presenca
imagiologica “de ascite nos recessos peritoneais
superiores, goteiras parieto-célicas e recessos peri-
toneais inferiores”. Nao obstante, tendo em conta o
resultado anatomopatolégico positivo, considerou-

se desnecessaria a realizagdo de exames invasivos
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adicionais para confirmar infecdo nestes sistemas

e/ou 6rgaos.

Previamente ao resultado anatomohistopatolégico,
foi discutida a introducéo empirica de terapéutica
antituberculosa. No entanto, tendo em conta a
estabilidade do doente apds esplenectomia, a au-
séncia de resultados microbiolégicos iniciais, no-
meadamente BAAR e TAAN, e as alteragdes hepé-
ticas, considerou-se mais prudente aguardar pelos

restantes resultados e exames complementares.

Com o diagnostico anatomopatolégico de tuber-
culose esplénica estabelecido, introduziu-se a te-
rapéutica antituberculosa. Tendo em conta o
padrao citocolestatico em crescendo, decidiu-se
iniciar um esquema terapéutico alternativo com
linezolida, levofloxacina e etambutol, ao invés do
esquema de 1? linha, associado a maior risco de
hepatotoxicidade!”. Efetivamente, a isoniazida,
a rifampicina e a pirazinamida sdo os farmacos
mais frequentemente associados a toxicidade he-
patica, pelo que num doente com as alteracoes
analiticas supramencionadas, considerou-se pru-
dente a introducao de uma terapéutica inicial al-
ternativa. Entre os farmacos de primeira linha, o
etambutol apresenta um bom perfil de seguranca
hepatico, assim como as fluoroquinolonas e oxazo-
lidinonas, pelo que esta associa¢ao se considerou
mais segura!’. Apéds introducdo da terapéutica, o
doente apresentou reducgdo da citocolestase, sendo
posteriormente introduzida a terapéutica antitu-
berculosa de 12 linha com isoniazida, rifampicina,

pirazinamida e etambutol, com boa tolerancia.

O doente teve alta sob terapéutica antitubercu-
losa, mantendo-se em curso o exame micobacteri-
ologico das secrecgoes e do lavado broncoalveolar.
A demora dos exames culturais constitui um fa-
tor limitante, ndo apenas para a confirmacgao do
diagnostico, mas também para a determinacao
do perfil de resisténcias a terapéutica. Tal limita-
¢do é particularmente relevante neste caso, uma
vez que os testes moleculares foram negativos e
por se tratar de um doente proveniente do conti-

nente africano, onde se estima que a prevaléncia

Ganicho J et al. Rotura do baco.

de monorresisténcia a isoniazida seja entre 10,0 e
20,0%18.

Considera-se pertinente salientar, na discussao, a
relevancia de uma abordagem multidisciplinar na
gestao deste doente, nomeadamente entre as espe-
cialidades de Doencas Infeciosas, Cirurgia Geral,
Anatomia Patoldgica e Patologia Clinica. Apds a
identificacao do quadro agudo, a intervengao da Ci-
rurgia Geral permitiu estabilizar o doente e obter
material para investigagao etioldgica. A suspeita
clinica dos colegas de Doencas Infeciosas, aliada
ao estudo complementar realizado, possibilitou a
recolha de mais informacao clinica e de produtos
adicionais para analise microbiolégica. Por fim, a
abordagem técnico-laboratorial de Anatomia Pa-
tolégica e Patologia Clinica foi determinante para
se estabelecer um diagnostico definitivo.

Conclusao

A tuberculose extrapulmonar corresponde a cerca
de 15,0% dos casos de doenga, sendo o envolvi-
mento esplénico raro e geralmente associado a

tuberculose disseminada.

Na abordagem de um doente com suspeita de
infecdo por Mycobacterium tuberculosis, particu-
larmente com afetacido esplénica, é fundamental
avaliar a presenca de fatores de risco para envol-
vimento do baco, como imunossupressao, infecao

esplénica prévia e/ou trauma esplénico.

Apesar da apresentacao clinica ser frequentemente
indolente ou inespecifica, importa manter um ele-
vado indice de suspeicdo para evitar atraso no
diagnostico e complicagoes, como hiperesplenismo
ou rotura do baco. Os profissionais devem estar
atentos a sintomas como febre, sudorese noturna,
astenia, perda de peso, dor inespecifica no hipo-
condrio esquerdo e esplenomegalia. Por fim, a
obtencao precoce de material microbiolégico e a
definicdo de um esquema terapéutico adaptado a
situagao clinica do doente sdo fundamentais para
assegurar nao apenas um diagnoéstico célere, mas

também a eficicia e o sucesso do tratamento.
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RESUMO

Descricao do Caso: Listeria monocytogenes é um bacilo gram-positivo, presente no meio ambiente,
podendo causar doenca invasiva em individuos imunocomprometidos e, mais raramente, em pessoas
saudaveis. Descreve-se o caso clinico de um homem de 59 anos, com antecedentes de diabetes
mellitus tipo 2 mal controlada e cirrose hepatica de etiologia alcodlica, que, apds viagem de trabalho
a Marrocos, iniciou quadro de arrepios, instabilidade na marcha e sonoléncia. A admissdo no
servigo de urgéncia, apresentou temperatura auricular de 37,9°C, lentificacdo psicomotora, discreto
apagamento do sulco nasolabial direito e ligeira dismetria na prova dedo-nariz bilateralmente, com
marcha de base alargada. Analiticamente, destacaram-se alteragoes inflamatoérias e dismetabdlicas.
O exame de urina revelou leucocituria. A tomografia computadorizada cranioencefdlica mostrou
hipodensidade estriatocapsular esquerda inespecifica. Foi internado para estudo da lesdo cerebral e
iniciou ceftriaxona empiricamente por suspeita de infecao urindria. Dada a persisténcia de febre e
oscilagao de estado de consciéncia, realizou-se pungao lombar e colheu hemoculturas, isolando-se
Listeria monocytogenes nas hemoculturas (liquor sem isolamento microbiolégico, apesar de pleocitose
linfocitaria). A ressonéncia magnética cranioencefédlica revelou abcesso talamocapsular esquerdo,
sem indicagao para drenagem cirtrgica pela localizagdo. Iniciou tratamento dirigido com ampicilina e

gentamicina, com melhoria clinica e imagiolégica lenta, mas sustentada, ao longo de varias semanas.

Conclusao: Este caso ilustra a raridade e complexidade do abcesso por Listeria monocytogenes,
devendo esta etiologia ser considerada em doentes imunodeprimidos com manifestagoes neuroldgicas.
Persistem incertezas quanto a duracao ideal da antibioterapia e aos critérios de transicdo para via
oral, sendo fundamentais a monitorizacao imagiolégica seriada e a abordagem multidisciplinar.

Palavras-Chave: Listeria monocytogenes; Imunossupressao; Listeriose; Abcesso cerebral; Ampici-

lina.
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Clinical case:Listeria monocytogenes is a gram-positive bacillus, present in the environment, that
can cause invasive disease in immunocompromised individuals and, more rarely, in healthy people.
We describe the clinical case of a 59-year-old man with a history of poorly controlled type 2 diabetes
mellitus and alcoholic cirrhosis of the liver, who, after a business trip to Morocco, developed chills,
gait instability, and drowsiness. Upon admission to the emergency department, he presented with
an ear temperature of 37.9°C, psychomotor retardation, slight flattening of the right nasolabial
fold, and dysmetria in the finger-to-nose test bilaterally, with a wide-based gait. Laboratory tests
revealed inflammatory and dysmetabolic changes. Urinalysis revealed leukocyturia. A cranial
computed tomography scan showed nonspecific left striatocapsular hypodensity. The patient was
admitted for investigation of brain lesion and empirically initiated ceftriaxone due to suspected
urinary tract infection. Given the persistence of fever and fluctuating levels of consciousness, a
lumbar puncture and blood cultures were performed, isolating Listeria monocytogenes in the blood
cultures (cerebrospinal fluid showed no microbiological isolation, despite lymphocytic pleocytosis).
An MRI scan of the brain revealed a left thalamocapsular abscess, without indication for surgical
drainage due to its location. Targeted treatment with ampicillin and gentamicin was initiated, with
slow but sustained clinical and imaging improvement over several weeks.

Conclusion: This case illustrates the rarity and complexity of an abscess caused by Listeria
monocytogenes, and highlights the need to consider this aetiology in immunocompromised patients
with neurological manifestations. Uncertainty remains regarding the optimal duration of antibiotic
therapy and the criteria for transition to oral treatment, underscoring the central role of serial
imaging follow-up and a multidisciplinary approach.

Keywords: Listeria monocytogenes; Immunosuppression; Listeriosis; Brain abscess; Ampicillin.

Introducgao

Listeria monocytogenes é um bacilo gram-positivo,
aerébio e anaerébio facultativo, amplamente pre-
sente no meio ambiente, que é adquirido pelos
humanos por ingestdao de alimentos contamina-
dos (como laticinios nao pasteurizados, vegetais
crus e carnes processadas)!. A bactéria é capaz
de resistir a acidez gastrica e aos acidos biliares,
colonizar o limen intestinal e atravessar a parede,
sobreviver intracelularmente nas células sangui-
neas, evadir as respostas imunolégicas e atravessar

a placenta e a barreira hematoencefilica?.

A listeriose tem um periodo de incubagéo variavel,
entre 1 e 90 dias, com média aproximada de 11
dias, dependendo da forma clinica, do estado imu-
nitario do doente e do inéculo®. Em individuos
imunocompetentes, a infecdo é geralmente ligeira,

manifestando-se frequentemente por febre inespe-

cifica e gastroenterite autolimitada. Pode causar
doenca invasiva, como bacteriemia, meningite e
meningoencefalite, havendo um risco superior de
infecdo nas gravidas, nos extremos de idade, em
imunocomprometidos (por neoplasias, transplan-
tes, infecdo pelo virus da imunodeficiéncia humana,
terapéutica imunossupressora) e naqueles com do-
encas cronicas, nomeadamente cirrose, alcoolismo,

hemocromatose e diabetes mal controlada®?.

A notificacao da listeriose é obrigatéria em varios
paises europeus, incluindo Portugal. Os dados
mostram-nos que a sua incidéncia em paises desen-
volvidos ¢ baixa (0,3-0,7/100 000 habitantes/ano),
mas com elevada morbimortalidade nas formas
invasivas®.

Pela capacidade que a bactéria tem de atraves-
sar a barreira hematoencefalica, a bacteriemia

por Listeria monocytogenes associa-se frequente-
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mente a envolvimento concomitante do sistema
nervoso central (SNC). Nestes casos, a meningo-
encefalite é a manifestagdo mais comum, sendo o
abcesso cerebral uma complicacdo rara. Como
os sintomas da neurolisteriose sdo inespecificos
(febre, défices neurolégicos focais, alteracao do
estado de consciéncia), o que a distingue de ou-
tras etiologias é a evolugdo subaguda, a menor
frequéncia de sinais meningeos e maior incidéncia
de défices neurolégicos focais, crises convulsivas
e envolvimento do tronco cerebral (denominada
romboencefalite)®7. De ressalvar que o abcesso ce-
rebral pode ser isolado, sem meningite associada,
pois resulta de invasao focal do parénquima com
resposta inflamatéria local'. A ressonincia mag-
nética cranioencefalica (RMN CE) é fundamental
para identifica-lo® e o diagnéstico depende da sus-
peicao clinica com confirmacgdo por hemocultura
ou cultura de liquor cefalorraquidiano’.

O tratamento de eleicdo da neurolisteriose é a
ampicilina, em doses meningeas, associada a gen-
tamicina, nos primeiros dias de terapéutica, pelo
efeito sinérgico. Em caso de alergia & ampicilina,
o cotrimoxazol ou o meropenem sao alternativas
eficazes. A dexametasona nao é recomendada
de forma habitual na meningite por Listeria e
tem sido associada a piores desfechos em estudos
observacionais. A duracdo do tratamento é prolon-
gada e devera ser de, pelo menos, 6 a 8 semanas
no abcesso cerebral. Se abcessos volumosos ou
refratérios a antibioterapia, pode ser necessaria
drenagem cirtirgica®7.

De seguida, descreve-se um caso clinico de uma

neurolisteriose.

Descricao do Caso

Homem de 59 anos, com viagens frequentes ao es-
trangeiro por motivos laborais. Como anteceden-
tes patoldgicos, apresenta diabetes mellitus tipo 2
com mau controlo metabdlico (hemoglobina Alc
10,6%), habitualmente medicado com dulaglutido
0,75 mg semanal; cirrose hepatica de etiologia al-
codlica com sinais de hipertensdo portal e habitos
etilicos mantidos (Child-Pugh C; MELD-Na 17);

Sousa M et al. Abcesso cerebral.

e doenca ulcerosa péptica. Registo de mé adesao
as consultas de seguimento das diferentes patolo-
gias. Sem outra medicacdo habitual ou alergias
conhecidas.

Recorreu ao servigo de urgéncia (SU) por arrepios,
instabilidade na marcha e sonoléncia, com evolu-
¢ao sintomatica de aproximadamente uma semana,
apods viagem de trabalho a Marrocos. Referiu que
colegas de trabalho apresentariam sintomas gas-
trointestinais, mas o doente negou apresentar este

tipo de sintomatologia.

A admissdo no SU, vigil, orientado no espaco
e tempo, com discreta lentificacdo psicomotora.
Sem oftalmoparésia ou défices de campo visual.
Objetivado discreto apagamento do sulco nasola-
bial direito. Sem défices motores evidentes, nem
sinais meningeos. Reflexos rotulianos fracos e
aquilianos abolidos, com restantes reflexos osteo-
tendinosos presentes e simétricos e sensibilidade
algica preservada. Discreta dismetria na prova
dedo-nariz bilateralmente, com marcha de base
alargada, possivel apenas com apoio unilateral.
Normotenso, normocardico e febril (37,9 °C). Sem
alteracoes na auscultagio cardiaca ou pulmonar.
Abdémen com circulagéo colateral, indolor, sem si-
nais evidentes de ascite. Ligeiro edema do membro

inferior direito, sem outras alteracoes de relevo.

Analiticamente, com trombocitopenia, hiperglice-
mia, hiponatremia, hiperbilirrubinemia, elevacao
de enzimas de citocolestase e da proteina C rea-
tiva. Sumaéria de urina com leucocituria e esterase

leucocitaria positiva (tabela I).

A radiografia do térax ndo apresentava alteragoes.
Na ecografia abdomino-pélvica identificava-se um
figado de dimensoes reduzidas, sem sinais de trom-
bose da veia porta. Observava-se ainda volume
reduzido de liquido ascitico em localizacao pe-
rihepética e na escavacao pélvica (nao tentada
paracentese). A tomografia computadorizada cra-
nioencefalica (TC CE), sem contraste, apresentava
uma ligeira assimetria nas regides dos nuicleos da
base, menos denso a esquerda, mas estando preser-
vada a diferenciagdo entre a substancia cinzenta e
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a substancia branca, ndo se podendo excluir isque-
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mia aguda — sem evolu¢do na imagem realizada
24h depois (figura 1).

Tabela I. Estudo analitico inicial realizado.

Parametro Intervalos A admissao
Hemoglobina, g/dL 13,2-17,2 14,4
Leucécitos, 103 /mm? 4,0-10,0 4,4
Plaquetas, 103 /mm? 150 - 400 63
Proteina C reativa, mg/dL <0,5 3,2
Glicose, mg/dL 70-110 233
Ureia, mg/dL 17-43 18
Creatinina, mg/dL 0,1-1,3 1,0
S6dio, mmol/L 136145 127
Potéassio, mmol /L 3,5-5,1 4,3
AST, U/L 8-35 113
ALT, U/L 10— 45 45
Fosfatase alcalina, U/L 30—-120 206
GGT, U/L <55 646
Bilirrubina total, mg/dL 0,2-1,2 2,7
Bilirrubina direta, mg/dL <0,5 1,1
Proteinas totais, g/dL 6,4—8,2 5,6
Acido félico, ng/mL 3,1-20,0 9,1
Vitamina B12, pg/mL 187883 1465

Urina tipo II

Proteinturia e glicosuria.
Esterase leucocitaria: positiva.

181 leucdcitos por campo.

Abreviaturas: ALT, alanina aminotransferase; AST, aspartato aminotransferase; GGT, gama-glutamil-transferase.

Solicitou-se parecer de Neurologia que considerou
que a lesdo cerebral descrita na TC CE nao justifi-
caria a clinica apresentada, mas poderia contribuir
para o agravamento de uma eventual instabilidade
da marcha prévia (filiada numa sindrome de Wer-
nicke em doente com habitos etilicos). Foi sugerida
a realizacdo de RMN CE em internamento para

esclarecimento etiologico da lesao.

Internado aos cuidados da Medicina Interna para
estudo da lesao cerebral, iniciando suplementacao

com tiamina e tratamento empirico com ceftri-
axona 2 g/dia por suspeita de infe¢do urinéria
(diagnostico baseado nos achados no exame de
urina em doente febril; ndo foram colhidas hemo-
culturas e urocultura na admissdo).

No 2?2 dia de internamento, por manutencao de fe-
bre sob antibioterapia, foi colhido estudo analitico
mais alargado com serologias viricas, antigénio
especifico da proéstata, painel respiratorio, urocul-

tura e hemoculturas (tabela II).
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Figura 1. Tomografia computadorizada cranioencefélica inicial evidenciando assimetria nos nicleos da base,
com hipodensidade & esquerda, mantendo-se preservada a diferenciacdo cortico-subcortical entre a substancia
cinzenta e a substancia branca (—).

Tabela II. Estudo adicional realizado no inicio do internamento.

Parametro Intervalos Resultados
Velocidade de sedimentagao, mm/h 2-8 26
PSA total, ng/mL 0-4,0 0,9

Ac. anti-VIH 1/2 — Negativo
HbsAg, anti-HBc, anti-HBs — Negativo
Ac. CMV — Negativo
Ac. EBV — Negativo
VDRL — N3ao reativo
TPHA — Negativo
TAAN influenza A/B, VSR, SARS-CoV-2 — Negativo
Urocultura — Negativa
Hemoculturas — Positivo para Listeria monocytogenes

Abreviaturas: anti-HBc, Anticorpo contra o antigénio core da hepatite B; anti-HBs, Anticorpo contra o antigénio de
superficie da hepatite B; CMV, Citomegalovirus; EBV, Virus Epstein-Barr; HBsAg, Antigénio de superficie da hepatite
B; PSA, Antigénio prostdtico especifico, TAAN, Teste de amplificaciao de dcidos nucleicos; TPHA, Treponema pallidum
hemagglutination assay; VDRL, Venereal disease research laboratory; VIH, Virus da imunodeficiéncia humana; VSR,

Virus sincicial respiratorio.
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Ponderada a realizacdo de puncao lombar, mas
que nao foi efetivada até a obtencao dos resulta-
dos de RMN CE. A RMN CE, realizada no 3¢ dia
de internamento, mostrou lesdo talamocapsular a
esquerda (com aproximadamente 3 cm de maior
didmetro), com focos de restrigao a difusao, com
conteudo de hemossiderina detectéavel pela sequén-
cia T2 eco de gradiente e com extenso hipersinal
T2 e FLAIR T2 edematoso perilesional. O estudo
ap6s gadolinio revelou lesdo de caracteristicas ne-

croticoquisticas centrais no tdlamo esquerdo, com

Sousa M et al. Abcesso cerebral.

realce irregular e periférico, pelo que a hipotese

de neoformagao nao ficou excluida (figura 2).

As imagens foram discutidas em reunido multidis-
ciplinar com Neurologia, Neurorradiologia e Neu-
rocirurgia, que também levantaram a hipotese de
neoplasia primaria do sistema nervoso central e re-
comendaram a realizacdo de TC toraco-abdomino-
pélvica para completar o estudo antes de se tentar
eventual biépsia cerebral (a referir que nao foram

encontradas alteracoes de relevo nesse exame).

Figura 2. Ressonincia magnética cranioencefdlica com contraste (sequéncias T1, T2 e FLAIR) realizada no
inicio do internamento, evidenciando lesdo talamocapsular & esquerda, de caracteristicas necroticoquisticas
central e realce irregular e periférico ap6s administragdo de contraste (—).

Ao 4° dia de internamento, por persisténcia de
febre desde a admissdo, oscilacdo de estado de
consciéncia, desenvolvimento de hemiparesia di-
reita e resultado de RMN CE néo esclarecedor, foi
realizada pungao lombar. O liquor revelou pleoci-
tose de predominio linfocitario (65 células, 92,0%
linfécitos), uma relagdo glicose LCR/soro dimi-
nuida (0,32) e aumento da proteinorrdquia (88,8
mg/dL) (tabela III). Ajustou-se a dose de ceftria-
xona para 2 g de 12/12h e associou-se ampicilina
2 g de 4/4h.

Nas hemoculturas foi isolada Listeria monocyto-
genes (sem teste de sensibilidade fornecido), sem
isolamento no liquor ou urocultura. Perante estes

resultados, e ap6s nova discussdo multidisciplinar

das imagens de RMN CE com Neurologia, Neu-
rorradiologia e Neurocirurgia, foi estabelecido o
diagndstico de neurolisteriose complicada com ab-
cesso cerebral e instituiu-se tratamento dirigido
com ampicilina 2 g de 4/4h em associa¢do com
gentamicina 360 mg/dia (na dose de 5 mg/kg/dia).

A Neurocirurgia considerou nao haver indicacao
para drenagem cirurgica pela localizacdo da lesdo,
pelo que se manteve sob terapéutica médica.

As hemoculturas de controlo foram negativas e o
ecocardiograma transtoracico excluiu focalizacao

cardiaca.

Foi notificada a doencga as autoridades competen-
tes.
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Tabela III. Resultados do estudo do liquido cefalorraquidiano.

Parametro Resultados
Cor Incolor
Aspeto Limpido
Células, n 65
Linfécitos, % 92,0
Neutroéfilos, % 5,0
Glicose, mg/dL 94
Relagéo glicose LCR/soro 0,32
Proteinas, mg/dL 88,8
Citologia Negativa para malignidade
Bacteriolégico Negativo
TAAN Listeria Negativa
TAAN Borrelia Negativa
TAAN Toxoplasma Negativa
TAAN herpes virus, enterovirus, adenovirus e EBV Negativa

VDRL

Nao reativo

Abreviaturas: EBV, virus Epstein—Barr; LCR, liquido cefalorraquidiano; TAAN, teste de amplificagdo de acidos nucleicos;
VDRL, Venereal Disease Research Laboratory.

Assim, foi mantido seguimento no internamento
de Medicina Interna com realizacdo de RMN CE
seriadas, inicialmente de 15 em 15 dias e, posterior-
mente, mensais. Verificada melhoria imagiolégica
e clinica - resolucdo da febre e da sonoléncia, reso-
lugdo da hemiparesia direita, mas a manter paresia
facial central direita e ataxia com necessidade de
reabilitacao - lenta, mas sustentada, sob antibio-
terapia endovenosa prolongada. Foram cumpridos
28 dias de gentamicina (suspensa por ototoxici-
dade e nefrotoxicidade), mantendo ampicilina.

Decorridos sensivelmente 3 meses, perante a es-
tabilidade atingida e apds discussao com Infecio-
logia, fez-se switch para antibioterapia oral. Me-
dicado com cotrimoxazol 3 comprimidos de 960
mg de 8/8h (opg¢ao sustentada em casos previa-
mente descritos7’9), que foi suspenso apos alguns
dias de tratamento por toxicidade gastrointestinal.
Foi entdo utilizada amoxicilina 1 g de 8/8h com
evolugdo favoravel (figura 3).

Ao fim de 162 dias de internamento, teve alta
para Unidade de Convalescenca para reabilitacio,
com indicagdo de continuidade de antibioterapia
por tempo indeterminado, a reavaliar em consulta,

consoante a evolucao clinica e imagiologica.

Na consulta de reavaliacdo, cerca de 1,5 meses
apos a alta hospitalar, o doente ndo cumpria a
terapéutica antibiética instituida, nem a medica-
¢ao crénica para as comorbilidades basais. Apesar
disso, objetivou-se melhoria imagiolégica susten-
tada, ndo se documentando captacoes anémalas
de contraste na RMC CE a sugerir doenca "ativa',
mas apenas foco com hipossinal em T2 infracenti-
métrico, taldmico esquerdo a traduzir lesdo seque-

lar (figura 3).

O doente nao recuperou a capacidade de marcha

auténoma pelo desequilibrio/ataxia.
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Figura 3. Ressondncia magnética cranioencefdlica com contraste (sequéncias T1, T2 e FLAIR) em trés
momentos evolutivos: (1) Apds inicio da terapéutica, evidenciando lesdo talamocapsular esquerda bem delimitada,
compativel com abcesso, com realce periférico p6s-contraste (—). (2) A data de alta hospitalar, observando-se
redugdo significativa das dimensoes da lesdo e do efeito de massa associado (—). (3) Em avaliacdo ambulatdria
pos-alta, sem evidéncia de realce patolégico apds contraste, observando-se apenas pequeno foco infracentimétrico
no talamo esquerdo, com hipossinal em T2, compativel com alteragdo sequelar, sem sinais imagiolégicos de

doenga ativa (—).

Discussao

No caso relatado, o doente apresentava miltiplos
fatores de risco para listeriose invasiva, nomeada-
mente, idade avangada (risco relativo aumenta sig-
nificativamente apds os 50-65 anos), diabetes mal
controlada (que estd associada a disfuncao da imu-
nidade celular e a reducédo da capacidade bacteri-

cida dos fagbcitos e compromisso da apresentacdo

antigénica), cirrose e consumo de dlcool (condigoes
que comprometem a imunidade celular)!?. Dado
que a Listeria monocytogenes é um microrganismo
intracelular facultativo que sobrevive e se replica
dentro das células, a imunidade celular (especi-
almente linf6citos T CD8+4 e CD4+) é essencial

para a defesa do hospedeiro!?.
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Considera-se que a viagem a Marrocos pode ter
contribuido para a exposicao a Listeria monocy-
togenes, uma vez que a transmissao ocorre pre-
dominantemente por ingestao de alimentos conta-
minados e que viagens internacionais constituem
fator de risco adicional pela exposicao a produtos
alimentares de alto risco’.

O abcesso cerebral é uma complicagdo rara,
mas grave, da neurolisteriose. Representa 1,0
a 10,0% das infe¢oes do SNC por Listeria mo-
nocytogenes. A mortalidade situa-se entre 20,0 e
40,0%, sobretudo em doentes com comorbilidades

1" e aumenta quando hé atraso no

significativas
diagnéstico'®. A inespecificidade de sinais e sinto-
mas, bem como a auséncia de alteracdes analiticas
caracteristicas, tornam-no um desafio diagnéstico,
tal como foi evidenciado neste caso. Sabe-se que
em 39,0% dos casos de abcesso cerebral nao héi
febre na admissao, 26,0% tém proteina C reativa
normal e 49,0% nio apresentam leucocitose!®. A
apresentacao com confusao, défices neuroldgicos
focais subtis e febre, pode mimetizar outras doen-
cas, tais como, acidente vascular cerebral, tumor
cerebral, encefalopatia metabdlica ou até mesmo
uma infecdo do trato urinario complicada”®.

Uma vez que a neurolisteriose é uma infe¢ao de ori-
gem hematogénica e as hemoculturas sdo positivas
em 56,0 — 64,0% dos casos de infecio do sistema
nervoso central®, a sua colheita atempada permiti-
ria acelerar o diagnéstico (Listeria monocytogenes
pode ser isolada no sangue antes ou em simulta-
neo com a apresentagao neurolégica) e instituir

56, No caso des-

terapéutica dirigida mais cedo
crito, a auséncia de colheita de hemoculturas na
admissao podera ter contribuido para o atraso no
diagnéstico etioldgico, reforcando a importancia
da sua realizagdo em doentes febris com manifes-
tagoes neuroldgicas, mesmo na presenga de um

foco infecioso alternativo.

O perfil do liquor na neurolisteriose difere da me-
ningite bacteriana classica, podendo mimetizar o
perfil das infecGes viricas do SNC. Tipicamente
documenta-se pleocitose linfocitica com 50-500
células/uL, proteinas elevadas (100-200 mg/dL,
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podendo ultrapassar 400 mg/dL), glicose normal
ou ligeiramente diminuida'¥, um padrdo seme-
lhante ao apresentado pelo doente. A coloragao
de Gram é negativa em 60,0-70,0% dos casos e a
cultura do liquor é positiva em 60,0-78,0%, o que
reforca a importancia das hemoculturas. O teste
de amplificagdo de dcidos nucleicos especifico para
Listeria monocytogenes aumenta a sensibilidade
diagnostica, especialmente se ha antibioterapia
prévial4.

A RMN CE ¢ fundamental no diagnéstico®. Os
achados carateristicos do abcesso incluem lesoes
multiplas (75,0-88,0% dos casos com lesdes paren-
quimatosas), realce em anel em T1 pés-contraste,
restricio da difusdo na area central, edema pe-
rilesional em T2/FLAIR e um padrao "worm-
like" (tubular, curvilineo) ao longo da substancia
branca em 88,9% dos casos. Outros achados me-
nos prevalentes sdo realce meningeo (25,0-35,0%),
hidrocefalia ou realce ventricular (10,0-17,0%),
hemorragia (15,0%) e envolvimento de tronco ce-
rebral ou cerebelo™!®. O diagnéstico diferencial de
lesGes cerebrais miltiplas com realce em anel inclui
outras etiologias como o abcesso bacteriano, ab-
cesso fungico, tuberculose cerebral, toxoplasmose,
linfoma primério do SNC, metastases cerebrais e,
menos frequentemente, desmielinizacao'®.

O tratamento antibidtico do abcesso cerebral por
Listeria monocytogenes consiste em ampicilina 2 g
de 4/4h, durante um periodo minimo de 6-8 sema-
nas. A adicdo inicial de gentamicina ao esquema
é controversa, pois, embora haja sinergismo in
vitro, a penetragao intracelular é limitada e nao
hé evidéncia de beneficio clinico consistente em
estudos recentes. Além disso, aumenta o risco de
nefrotoxicidade e ototoxicidade, especialmente em
idosos e doentes com comorbilidades®7:16:17,

A ceftriaxona e todas as cefalosporinas sao inefi-
cazes contra a Listeria monocytogenes devido a
resisténcia intrinseca, constituindo uma armadilha
terapéutica frequente e associada a faléncia clinica
e ao aumento da mortalidade!®.
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Os critérios de transicdo para terapéutica oral
ainda nao estdo bem definidos para abcessos cere-
brais causados por Listeria monocytogenes. Para
a generalidade dos abcessos cerebrais, a litera-
tura sugere que pode ser considerada suspensao
de antibioterapia apo6s pelo menos 2-4 semanas de
tratamento endovenoso, desde que haja estabili-
dade clinica, resolucdo ou redugao significativa do
abcesso na RMN CE, normaliza¢ido de marcadores
inflamatérios e auséncia de complicacoes”!?. A
realizacdo de RMN CE seriadas é essencial para
a monitorizacao terapéutica. Deve ser realizada
uma imagem cerebral imediatamente em caso de
deterioracao clinica, apds 1-2 semanas se nao hou-
ver melhoria clinica, e entdo a cada duas semanas
até trés meses ou até recuperacao evidente!®. No
caso de infegoes por Listeria monocytogenes, a
resposta pode ser lenta, com resolugao gradual ao
longo de semanas a meses’.

A drenagem cirturgica deve ser considerada em
abcessos cerebrais com didmetro > 2,5 cm, com
efeito de massa significativo, a causar deterioracao
neurolégica progressiva, de localizacao acessivel ou
risco de ruptura ventricular?®. No caso relatado,
a localizacao profunda contraindicou a aborda-
gem cirurgica. O tratamento médico prolongado
em conjunto com a avaliacdo multidisciplinar do
doente foi fundamental para o sucesso terapéutico.

Conclusao

Este caso sublinha a necessidade de considerar
Listeria monocytogenes como potencial agente in-
fecioso em abcessos cerebrais, em doentes com
imunossupressao significativa e manifestacées neu-
rolégicas, mesmo quando a avaliacdo inicial sugere
outras etiologias. Ilustra também a raridade e com-
plexidade desta patologia, particularmente quando
0s abcessos estao localizados em 4reas profundas e
nao acessiveis a drenagem cirirgica ou mimetizam

outras patologias como lesGes neoplésicas.

Evidenciam-se, igualmente, as atuais limitagoes
de conhecimento quanto & duracdo ideal da an-
tibioterapia e aos critérios para transicado para
a via oral, sublinhando o papel central da mo-
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nitorizagdo imagiologica seriada e da abordagem

multidisciplinar.

Por fim, reforca a necessidade de estudos adicio-
nais que permitam definir estratégias terapéuticas
mais consistentes e melhorar o prognostico destes
doentes.
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RESUMO

Introdugao: A tosse é um sintoma comum, classificada em aguda, subaguda ou crénica, de acordo

com a sua duragdao. As causas mais comuns de tosse crénica séo a rinorreia posterior, asma e refluxo
gastroesofagico. Contudo, existem outras etiologias, como a candidiase laringea, que, devido a

menor prevaléncia e a inespecificidade dos sintomas, podem ser subdiagnosticadas.

Descrigdo do caso: Apresenta-se o caso de um homem de 52 anos com antecedentes de distrofia
bolhosa pulmonar e de tuberculose pulmonar, cronicamente medicado com corticoides inalados.
Internado por pneumonia do lobo inferior direito, com boa resposta a antibioterapia, mas sem
resolucao sintomatica completa. Por persisténcia de tosse seca incapacitante, que o doente relatava
como ja presente ha mais de 2 meses, realizada broncofibroscopia que revelou placas esbranquicadas
sugestivas de candidiase nas vias aéreas superiores, cordas vocais e restante laringe. Instituida
terapéutica com fluconazol, com resolucdo do quadro e desaparecimento da tosse.

Discussao: A candidiase laringea de forma isolada é uma entidade rara. Os fatores de risco mais
comumente associados ao seu aparecimento em individuos imunocompetentes sdo o uso prolongado
de corticoides inalados, entre outros.

Conclusao: O caso clinico descrito, para além de mostrar a marcha diagnéstica para a identificagéo
de candidiase laringea, realga a importancia de nao se atribuir toda a sintomatologia de um doente
as suas patologias de base ou ao diagnodstico de admissao em internamento.

Palavras-Chave: Tosse; Corticoides inalados; Candidiase laringea.
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ABSTRACT

Introduction:Cough is a common symptom, classified as acute, subacute, or chronic, according
to its duration. The most common causes of chronic cough are posterior rhinorrhea, asthma, and
gastroesophageal reflux. However, other etiologies exist, such as laryngeal candidiasis, which, given
their lower prevalence and nonspecific symptoms, may be underdiagnosed.

Case Presentation: A case of a 52-year-old man with a history of bullous pulmonary dystrophy
and pulmonary tuberculosis, chronically medicated with inhaled corticosteroids. He was admitted
due to right lower lobar pneumonia, with good response to antibiotic therapy, but without complete
symptomatic resolution. Due to a persistent cough, which the patient reported as having been
present for more than 2 months, bronchoscopy was performed, revealing whitish plaques suggestive
of candidiasis in the upper airways, vocal cords, and the rest of the larynx. Fluconazole therapy
was initiated, with resolution of the condition and disappearance of the cough.

Discussion: Isolated laryngeal candidiasis is a rare entity. The most common risk factors associated
with its occurrence in immunocompetent individuals are prolonged use of inhaled corticosteroids,
among others.

Conclusion: The clinical case described, in addition to showing the diagnostic process for identifying
laryngeal candidiasis, highlights the importance of not attributing all of the patient’s symptoms to

their underlying pathologies or to the diagnosis upon admission to the hospital.

Keywords: Cough; Inhaled corticosteroids; Laryngeal candidiasis.

Introducgao

A tosse é um sintoma comum', classificada de
acordo com a sua duragao em aguda (<3 semanas),
subaguda (3 a 8 semanas) e crénica (>8 semanas)?.
Consiste num reflexo protetor, mediado principal-
mente por aferentes vagais que inervam as vias
aéreas superiores e inferiores e que sao sensiveis
a estimulos mecénicos (p.e. aspiragao de corpos
estranhos, compressao extrinseca das vias aéreas),
quimicos (p.e. inalagdo de gases irritantes ou té-
xicos) e inflamagao (p.e. em contexto de infegao).
Também pode ser de causa psicogénica?. Numa
elevada proporcao de doentes persiste, apesar do
tratamento empirico inicial instituido®. A tosse
persistente prejudica a qualidade de vida, sono e
relagoes sociais.

O diagnéstico é desafiador, exigindo investigagao
sistematica e, muitas vezes, multiplos exames com-
plementares de diagnodstico e consultas especializa-
das. A dificuldade reside na auséncia de biomar-
cadores especificos, levando a atrasos diagndsticos

e tratamentos empiricos prolongados3. As causas
mais comuns de tosse cronica sdo a rinorreia poste-
rior, asma e refluxo gastroesofagico®. No entanto,
existem outras etiologias, como por exemplo, a
candidiase laringea, que, dada a menor prevalén-
cia e inespecificidade de sintomas (tosse, disfonia,
odinofagia, sensacdo de corpo estranho)®, pode
ser subdiagnosticada no quotidiano clinico.

Apresenta-se um caso clinico ilustrativo desta eti-
ologia, salientando a importancia da sua conside-

ragao no diagnéstico diferencial da tosse croénica.

Descricao do Caso

Apresenta-se o caso de um homem de 52 anos,
ex-fumador, com distrofia bolhosa pulmonar (sub-
metido a toracotomia direita com exérese de bo-
lhas no lobo superior direito, lobo médio e lobo
inferior direito em 2000), histéria de tuberculose
pulmonar prévia (em 1992 e 1996) com sequelas
estruturais, antecedentes de toxicodependéncia e
de infe¢do pelos virus das hepatites B e C no
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passado (a primeira com marcadores de infe¢ao
passada; a segunda orientada para tratamento
em consulta de Hepatologia). Sem outros antece-
dentes patologicos referidos pelo doente. Estava
cronicamente medicado com corticoides inalados
(fluticasona/salmeterol 500/50 png, 2x/dia). Rea-
lizou esquemas de antibioterapia nos dois meses
prévios ao caso descrito, por infe¢oes respiratérias
de repetigao (sempre com manutencao de tosse
seca apos resolucao dos restantes sintomas).

Recorreu ao servigo de urgéncia (SU) por novo
quadro febril, associado a dispneia, dor toracica

Sousa M et al. Uma causa invulgar de tosse.

de caracteristicas pleuriticas e aparecimento de
expetoracao amarela e espessa. Ao exame obje-
tivo estava febril, taquicardico, taquipneico, com

acessos de tosse intensa.

Analiticamente apenas com leucocitose (com pre-
dominio de neutréfilos) e elevacao da proteina C
reativa (3,1 mg/dL), tendo uma gasimetria arterial
normal em ar ambiente. As pesquisas de antige-
nirias (Streptococcus pneumoniae e Legionella) e

de SARS-CoV-2 foram negativas (tabela I).

Tabela I. Estudo analitico inicial realizado.

Parametro Intervalos A admissao
Hemoglobina, g/dL 13,2-17,2 16,2
Leucécitos, 103 /mm? 4,0-10,0 11,3
Neutréfilos, 103 /mm3 1,5-8,0 8,7
Linfécitos, 102 /mm? 0,8-4.,0 1,6
Plaquetas, 103 /mm? 150—-400 239
Proteina C reativa, mg/dL <0,5 3,1
Ureia, mg/dL 17-43 31
Creatinina, mg/dL 0,1-1,3 0,7
S6dio, mmol/L 136145 139
Potéssio, mmol /L 3,5-5,1 4,5
AST, U/L <35 72
ALT, U/L <45 126
Fosfatase alcalina, U/L 30-120 63
Gasimetria arterial, FiO9 0,21 — pH 7,44
pCO2 40 mmHg
pO2 90 mmHg
Sa0y 97%
Lactatos 1,5 mmol/L
Ag. Streptococcus pneumoniae (urinario) — Negativo
Ag. Legionella pneumophila (urinario) — Negativo
TAAN para SARS-CoV-2 — Negativo
Hemoculturas — Negativo

Abreviaturas: Ag, Antigénio; ALT, alanina aminotransferase; AST, aspartato aminotransferase; FiOa, fragio inspirada de

ozigénio; pCOq, pressdo parcial de didxido de carbono; pOz, pressdo parcial de oxigénio; SaOa2, saturagdo arterial de

oxigénio; TAAN, Teste de amplificacio de dcidos nucleicos.
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A radiografia do térax nao foi conclusiva devido as
alteragoes pulmonares sequelares de base (figura
1). Realizou-se uma tomografia computorizada do
torax, que mostrou focos parenquimatosos escava-
dos ao longo do feixe broncovascular nos segmentos
basilares do lobo inferior direito, areas de opaci-
dade em vidro despolido no parénquima poupado

Sousa M et al. — Uma causa invulgar de tosse.

dos lobos inferiores, densificagées nodulares mi-
limétricas irregulares, dispersas pelos segmentos
basilares dos lobos inferiores e no segmento lingu-
lar inferior, e pequena quantidade de secrecdo nos

elementos brénquicos do pulméao direito (figura

1).

Figura 1. Estudo imagiolégico realizado no servigo de urgéncia. (1) Radiografia do térax com alteragoes
sequelares prévias. (2) Tomografia computorizada do térax mostrando densificagdes nodulares milimétricas,
associadas a vidro despolido adjacente, dispersas pelos lobos inferiores, sobretudo posteriormente.

Foi assumido o diagnodstico de pneumonia bacteri-
ana (CURB-65 = 2; PSI = 92 (risco moderado)),
sendo internado sob antibioterapia empirica com
amoxicilina/acido clavulanico 1,2 g tid e azitromi-
cina 500 mg id e também corticoterapia sistémica
para além dos inaladores habituais.

Sem isolamento de agente nas hemoculturas co-
lhidas na admissao. Foi colhida expetoracao para
realizacdo de exames bacteriolégicos, micolégicos
e micobacterioldgicos, tendo sido todos eles ne-
gativos (tabela II). Do restante estudo realizado
em internamento (alargado por histéria de infe-
¢Oes respiratérias de repeticdo), salienta-se um
Ac. anti-VIH 1/2 + Ag p24 negativo, VDRL néao
reativa, eletroforese de proteinas e doseamento de
imunoglobulinas sem alteragoes, alfal-antitripsina
normal e ANCA negativo (tabela II).

Completou ciclo de antibioterapia (7 dias de amo-

xicilina/4cido clavulanico e 5 dias de azitromicina)

com resolucao da febre e regressao dos parametros
inflamatérios. Contudo, persistiu quadro de tosse
intensa e incapacitante, sem outros sintomas asso-
ciados (nomeadamente disfonia, odinofagia ou dor
cervical, pirose ou outros sintomas de refluxo gas-
troesofdgico). Sem alteragoes aparentes no exame
fisico a justificar esta sintomatologia.

Foi realizada videobroncofibroscopia (BFC) que re-
velou placas esbranquigadas nas vias aéreas superi-
ores, cordas vocais e restante laringe, sugestivas de
infecdo por Candida spp. (figura 2). As amostras
de lavado bronquico para exame microbiolégico
(bacteriolégico, micolégico e micobacteriol6gico)
nao cumpriam os requisitos laboratoriais neces-
sarios para analise, tendo sido descartadas. Nao
foram colhidas novas amostras tendo em conta a
invasividade do exame. A citologia mostrou al-
teracOes inflamatérias inespecificas e foi negativa
para malignidade, sem referéncia a identificacao
de fungos (tabela II).
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Tabela II. Resultados de estudo analitico mais relevante realizado durante o internamento.

Parametros analisados

Resultados

Eletroforese proteica

Imunoglobulinas A, G e M

Alfa-1 antitripsina

ANCA

Ac. anti-VIH 1/2 + Ag p24 negativo
VDRL

Exame citologico do lavado brénquico

Exame bacteriolégico de secregoes

Exame micolégico de secregoes

Exame micobacteriolégico de secregoes

Exame bacteriolégico do lavado bréonquico
Exame micologico do lavado bronquico

Exame micobacteriolégico do lavado bronquico

Sem alteracoes
Sem alteracoes
Sem alteragoes
Negativo
Negativo
Nao reativo
Padrao inflamatério inespecifico
Negativo para malignidade.
Negativo
Negativo
Negativo
Amostra nao adequada para andlise
Amostra nao adequada para andlise
Amostra nao adequada para andlise

Abreviaturas: Ac, anticorpo; Ag, antigénio; ANCA, anticorpos anticitoplasma de neutréfilos; VDRL, Venereal Disease

Research Laboratory; VIH, virus da imunodeficiéncia humana.

Al

.

Figura 2.

esbranquicadas nas vias aéreas superiores e na laringe (—

Perante a auséncia de outros achados a justifi-
car a persisténcia de tosse, foi assumido o diag-
néstico presuntivo de candidiase das vias aéreas
superiores e laringea como causa da tosse e ini-
ciada terapéutica com fluconazol 200 mg id per
os (sem dose de carga), que cumpriu durante 6
dias no internamento, com diminui¢do gradual da
tosse. Adicionalmente iniciou plano de reabilita-
¢ao respiratoria em enfermaria, com melhoria da

capacidade funcional.

Videobroncofibroscopia realizada durante o internamento evidenciando a presenca de placas

).

A data da alta, medicado com fluconazol 200 mg
id, per os, até completar 14 dias de tratamento.

Decidiu-se pela manutencdo da corticoterapia ina-
lada, para estabilizacdo das patologias de base,
sendo avaliado posteriormente em consultas de
Medicina Interna e de Pneumologia. No entanto,
o doente faltou as consultas agendadas, tendo
perdido o seguimento hospitalar.
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Discussao

As infegbes flngicas da laringe podem ocorrer
em concomitancia com infe¢oes fingicas bronco-
pulmonares, mas raramente como infe¢ao isolada
ou priméria da laringe®. A sua importancia clinica
reside no facto de poderem mimetizar outras enti-
dades frequentes ou potencialmente graves, como
doenca de refluxo gastroesofagico, doengas granu-
lomatosas, leucoplasia ou carcinoma laringeo’. No
caso apresentado, a candidiase laringea foi consi-
derada a causa mais provavel da persisténcia da
tosse, dada a manutencao deste sintoma apds reso-
lucdo do quadro infecioso pulmonar, a auséncia de
outras etiologias identificadas no estudo realizado
e a resposta clinica favoravel a terapéutica anti-
fingica. A tosse constituiu o sintoma dominante e
limitante, sem altera¢Ges objetivas no exame fisico
respiratério que justificassem a sua persisténcia.
De salientar que o doente nao apresentava queixas
sugestivas de refluxo gastroesofagico e por isso nao
foi realizada endoscopia digestiva alta para a sua

exclusao.

A imunossupressio, o uso recente de antibiote-
rapia e a corticoterapia sistémica administrada
durante o internamento podem ter contribuido
adicionalmente para o aparecimento de candidiase
laringea. Numa analise retrospetiva, os corticoides
inalados foram o fator predisponente isolado mais
comum®. Os fatores referidos promovem o cresci-
mento fingico por meio da disbiose, da supressao
da imunidade local e sistémica e da facilitacao da
adesdo e invasdo de Candida spp. na laringe®.

A apresentacgao clinica da candidiase laringea é
variavel e inespecifica, incluindo sintomas como
rouquidao, disfagia, disfonia, odinofagia, estridor,
dispneia e tosse®. Por norma, a tosse isolada nao
é uma manifestacao tipica da candidiase laringea?,
ao contrario do que foi observado neste caso. A di-
versidade sintomética contribui para o subdiagnés-
tico desta entidade, particularmente em doentes

sem imunossupressao sistémica evidente®.

O diagnéstico assenta na objetivacdo de placas
esbranquicadas na laringoscopia ou BFC, sendo o

Sousa M et al. Uma causa invulgar de tosse.

papel da bidpsia controverso. A confirmacao da
infecdo fungica pode ser obtida por histologia ou
através de exames culturais obtidos a partir do
lavado bronquico®. Embora a confirmacdo micro-
bioldgica ou histologica possa reforgar o diagnds-
tico, a resposta a terapéutica antifingica constitui,
em muitos casos, um critério adicional de suporte
diagnéstico'?. No presente caso, a auséncia de con-
firmagdo microbiolégica e a perda de seguimento
constituem limitagoes, devendo o diagnéstico ser

considerado clinico-presuntivo.

O tratamento é conservador, envolvendo o uso de
antifungicos, durante 10 a 30 dias dependendo da
gravidade e extensao da infecao!!. O fluconazol é
o farmaco de eleicio'?, pois apresenta uma baixa
toxicidade e uma boa absorcdo gastrointestinal
quando comparado com outros antifingicos. A
dose habitualmente utilizada é de 100 a 400 mg
id!l.
importantes para prevencao da disseminacao da
12

O diagnéstico e tratamento precoces sao
infecdo e do envolvimento sistémico'“. No caso
apresentado optou-se pela duracao de 14 dias de
tratamento considerando a resposta favoravel a te-
rapéutica instituida. Na auséncia de uma resposta
adequada aos antifingicos, deveria ter sido equaci-
onada a possibilidade de resisténcia ao antifingico
selecionado, bem como a redugao ou interrupcao
da terapéutica com corticoides inalados (que neste
caso foram mantidos por questoes clinicas e pato-
logia de base do doente). Em caso de recorréncia,
ap6s as medidas implementadas, poderia ter sido
ponderada terapéutica supressora com antifingico
(p-e. fluconazol 100 mg id ou 100 mg em dias

intercalados)!?.

Conclusao

A candidiase laringea é uma entidade rara, quando
ocorre de forma isolada, estando mais frequente-
mente presente em individuos imunodeprimidos.
Os fatores de risco mais comumente associados e
que predispéem ao seu aparecimento em indivi-
duos imunocompetentes sdo o uso prolongado de
corticoides inalados, o refluxo gastroesofagico, o
tabagismo, o trauma e tratamentos de radiotera-

pia.
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O seu diagnéstico pode ser dificultado pela seme-
lhanca clinica com outras patologias frequentes, o
que exige um elevado indice de suspeigao clinica,
particularmente em doentes expostos a fatores de

risco.

Este caso clinico sublinha a importancia de uma
abordagem diagnostica abrangente, evitando a
atribuicdo exclusiva da sintomatologia as comorbi-
lidades ou ao diagnéstico inicial, e refor¢a a neces-
sidade de reavaliar a hipotese etiolégica sempre

que a evolucdo clinica nao seja a expectavel.
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Case Presentation

Kaposi sarcoma is an angioproliferative neoplasm
of the vascular endothelium, triggered by Human
herpesvirus 8 (HHV-8) infection!2. Of its four
possible variants — endemic, epidemic, classic, and
drug-induced — the epidemic form predominates
in HIV patients, particularly in cases of advanced
immunosuppression. However, HIV patients origi-
nating from Sub-Saharan Africa may present the

endemic variant, requiring differential diagnosis®.

We report a case of endemic Kaposi sarcoma in a
man living with HI'V from Angola, with virological
suppression and good immunological status under
antiretroviral therapy (ART).

The patient presented to our HIV clinic in
May 2024 after a 4-year stay in Angola, repor-
ting right inguinal lymphadenopathy, measuring
6.5 x 4.3 cm, first noted approximately 1 year ear-
lier (figure 1.1). He denied ART interruption and
was virologically suppressed at the time. An incisi-
onal biopsy was performed, revealing lymph-node
involvement by Kaposi Sarcoma. After thorough
investigation, additional cutaneous, mucous, and

visceral involvement was excluded.

Treatment with pegylated liposomal doxorubicin
at a dose of 20 mg/m? every three weeks was
initiated, and six cycles were completed with a
favorable response. However, treatment was stop-
ped after 6 cycles, as the patient went back to
Angola, against medical advice.

Eight months later, he returned to Portugal repor-
ting worsening of the lesion. Upon observation,
an exophytic 10 x 8 x 6 cm lesion was noted
(figure 1.2), with superficial ulceration, invasion
of the right femoral muscle, and no clear plane of
separation from the adjacent vascular structures
(figure 1.3). The patient reported no interrup-
tion of ART, and laboratory testing confirmed
viral suppression, with a CD4+ T-cell count of
839 cells/mm?®. Following histologic confirmation
and exclusion of systemic involvement, the patient
restarted treatment with pegylated liposomal do-
xorubicin 20 mg/m? every three weeks. To date,
ten sessions have been completed, resulting in
favorable clinical response.
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Figura 1. (1) Right inguinal 6.5 x 4.3 cm, exophytic, infiltrative polypoid mass. Following biopsy with
immunohistochemical analysis, a lymphoplasmacytic infiltrate with intense and diffuse nuclear positivity for
HHV-8 was identified, indicating Kaposi Sarcoma. (2) A 10 x 8 x 6 cm Kaposi Sarcoma lesion in the right
inguinal region, with a violaceous appearance and vaguely sessile, featuring infiltrated borders, deep ulceration,
and a fibrinous base. (3) Parasagittal CT scan of the right lower limb, evidencing a 9.1 x 5.9 x 7 cm vascularized
inguinal mass with lobulated contours, extensive cutaneous ulceration, and internal necrosis, consistent with
Kaposi Sarcoma (delimited by arrows). It lacks a clear plane of separation from the adjacent vascular structures
(identified with *).
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Descricao do caso

Apresenta-se o caso de uma mulher de 56 anos, em
situacao de sem-abrigo, com antecedentes de infe-
¢do cromnica pelo virus da hepatite B e de consumo
excessivo de &lcool e tabaco.

Recorreu ao servigo de urgéncia por quadro com
quatro meses de evolugao de dermatose prurigi-
nosa e dolorosa, caracterizada por multiplas lesdes
ovbides em placa, de aspeto mucoso, algumas com
umbilicagao central, as maiores com cerca de 4
cm de didmetro e halo de hiperpigmentacgao pds-
inflamatoéria. As lesdes encontravam-se agrupadas
na regiao genital e nas pregas do paniculo adiposo
abdominal, estando também presentes na regiao

perioral e nas pregas inframamaérias.

Referia dltimo contacto sexual sem preservativo
trés semanas antes do surgimento das lesdes, em

contexto de agressao sexual.

Laboratorialmente, destacava-se serologia para o
virus da imunodeficiéncia humana negativa, um
teste de amplificacdo de dcidos nucleicos (TAAN)
para Neisseria gonorrhoeae positivo em exsudado
oral, vaginal e perianal, Venereal Disease Research
Laboratory (VDRL) de 1/128, Treponema palli-

dum hemagglutination assay (TPHA) positivo e
um TAAN para mpox das lesbes negativo.

Perante a extensao, morfologia atipica e distribu-
icdo nao classica das lesoes, colocaram-se como
hipoteses diagnosticas diferenciais mpox, herpes
simples disseminado e dermatoses inflamatorias

intertriginosas, para além de sifilis secundaria.

Dada a duragao prolongada das lesoes e a incerteza
quanto & fase evolutiva exata, foi admitida a possi-
bilidade de sifilis latente de duracao indeterminada
e foi medicada com trés administracoes intramus-
culares semanais de benzilpenicilina benzatinica
2,4 MUI. Foi ainda administrada ceftriaxona 1
g intramuscular dirigida a infecdo por Neisseria

L. Pelo aspeto clinico exuberante e

gonorrhoeae
atipico, foi realizada biépsia, que identificou um
infiltrado plasmocitario, acantose e hiperplasia
epidérmica, confirmando o diagnéstico de condy-

lomata lata.

A doente abandonou seguimento apds duas ad-
ministragoes de penicilina. Numa admissao hos-
pitalar, dois anos depois, foram documentadas a
negativacdo da VDRL e resolucao das lesoes.
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Condylomata lata sdo lesdes exofiticas planas de
base larga, de aspeto mucoso, tipicamente em
areas intertriginosas. Estas manifestac¢oes de sifi-
lis secundéria sao altamente infeciosas, podendo
persistir durante meses sem tratamento?.

Este caso é notavel pela distribuicdo extensa e
atipica das lesdes e pelo seu aspeto mucoso e um-
bilicado, que pode mimetizar outras dermatoses,
como mpox ou a papulose bowendide. A preca-
riedade habitacional, a dificuldade no acesso aos

cuidados de satude e o abuso do alcool poderao ter

Alves M et al. — Condylomata lata.

contribuido para o atraso no diagndstico e para
a exuberancia clinica observada, demonstrando o
impacto dos determinantes sociais da satide na si-
filis, principalmente em mulheres®, grupo no qual
a intersecdo destes fatores assume um impacto

desproporcional?.

No contexto da reemergéncia epidemiolégica da
sifilis, este caso reforga a natureza proteiforme da
infecdo e sublinha a necessidade de manter elevado
indice de suspeicao clinica, particularmente em

mulheres em situacdo de vulnerabilidade social.

Figura 1. (1) Lesdes vulvares e nas regides intertriginosas inguinais e do paniculo abdominal. (2) As lesdes

sdo umbilicadas e tém aspeto mucoso com halo hiperpigmentado pés-inflamatério sugestivo de cronicidade. (3)

Lesdo inframamaria. (4) Lesdo perioral.
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Apresenta-se um caso de um homem de 65 anos,
natural da Guiné-Bissau, sem patologias prévias
conhecidas, admitido no hospital para estudo de
quadro de perda ponderal (20 kg em 6 meses),
disfagia, dor abdominal e diarreia com semanas

de evolucao.

Analiticamente, apresentava leucocitose (12,8 x
10%/L), sem eosinofilia, hipoalbuminemia grave
(0,8 g/dL), hiponatremia (128 mmol/L), hipoca-
lemia (2,89 mmol/L), PCR 14 mg/dL, HbAlc
6,0% e serologia para o virus da imunodeficién-
cia humana nao reativa. A endoscopia digestiva
alta revelou edema friavel da mucosa géastrica com
conteiido purulento. Foi realizado um teste de
amplificacdo de dcidos nucleicos para Mycobacte-
rium tuberculosis no suco gastrico, que foi nega-
tivo. Realizou-se também uma tomografia axial
computorizada (TAC) abdominal que mostrou es-
pessamento difuso de todo o célon, sugestivo de
colite.

O doente evoluiu desfavoravelmente com hipoal-
buminemia refrataria a reposi¢do com albumina

humana endovenosa e surgimento de insuficiéncia

respiratoria parcial. Neste contexto, foi realizada
TAC do térax que revelou extensas consolidacoes

alveolares bilaterais, com broncograma aéreo.

48 horas apés a admissao, o doente evoluiu para
paragem cardiorrespiratéria e 6bito. Durante as
manobras de ressuscitacao, foram aspiradas se-
crecoes bronquicas hemoptoicas abundantes, com
posterior identificacdo de larvas de Strongyloides
stercoralis, também presentes no suco gastrico.
Foi assumida, como causa de Obito, sindrome de
hiperinfestagdo por Strongyloides stercoralis com

faléncia multiorganica.

Sendo o doente natural da Guiné-Bissau, um pais
com elevada prevaléncia de infe¢do pelo virus lin-
fotrépico de células T humanas tipo 1 (HTLV-1),
superior a 1,0% na populacdo com idade > 18
anos!, e ndo tendo sido identificada outra causa
de imunossupressao, procedeu-se a pesquisa de
HTLV-1 post-mortem, cujo resultado foi positivo
(imunoensaio por eletroquimioluminescéncia e imu-

noblot).

A sindrome de hiperinfestacdo por Strongyloi-

des stercoralis é uma condicdo rara, associada a
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imunodepressao, com uma elevada mortalidade
(>70,0%). A infe¢do por HTLV-1 é um fator de
risco amplamente descrito para sindrome de hi-
perinfestacdo e doenca disseminada, induzindo
reducdo da resposta imunitaria Th2 essencial a

erradicacdo parasitaria’.

Rodrigues A et al. - Hiperinfestacdo por Strongyloides stercoralis.

Assim, os autores defendem o rastreio de infecéo
por Strongyloides stercoralis a todos os migrantes
provenientes de dreas endémicas que contactem
com os servigos de saude e o tratamento de todos
os casos identificados.

Figura 1. Identificagido de larvas de Strongyloides stercoralis em amostra de secregoes bronquicas hemoptdicas
em preparagdo a fresco (1) e com coloracdo de Kinyoun (2), confirmando sindrome de hiperinfestacdo por

Strongyloides stercoralis.
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Descricao do caso

Doente do sexo masculino, 33 anos, previamente
saudavel, recorreu ao servigo de urgéncia por di-
minuicao progressiva da acuidade visual do olho
direito, com 8 dias de evolucao, associada a es-
cotomas centrais ipsilaterais de carater relativo.
Negava dor ocular e discromatopsia. Referiu sin-
drome febril hé cerca de um més, com uma semana
de duracao e temperatura axilar maxima de 42
°C. Negava cefaleias, odinofagia, adenopatias, al-

teragoes cutdneas ou outras queixas sistémicas.

Residia em meio rural, mantendo gatos domésticos
no interior da habitacdo, com historia de arranha-
dura por gato jovem cerca de 2-3 meses antes do
inicio do quadro. Negava viagens recentes.

A avaliacdo por Oftalmologia revelou edema do
disco Optico e exsudados lipidicos dispostos em
estrela macular perifoveal (figura 1), achado ca-
racteristico da neurorretinite por Bartonella hen-
selae, resultante de inflamagdo do nervo éptico
com disrupc¢ao da barreira hemato-retinianal?. A
serologia, realizada por imunofluorescéncia indi-
reta, confirmou infecdo por Bartonella henselae
(Imunoglobulina M e G > 1/10 000). Foram ex-

cluidas outras causas infeciosas e inflamatoérias de

neurorretinite.

As manifestacoes oculares da bartonelose sao
pouco frequentes, mas quando presentes, a neuror-
retinite é uma das formas mais comuns, geralmente
causada por Bartonella henselae e afetando sobre-
tudo adultos jovens imunocompetentes. Manifesta-
se tipicamente por perda visual unilateral indolor,
podendo associar-se a alteracdes do campo visual
e da discriminacao cromatica, sendo o edema do
disco 6ptico frequentemente o primeiro achado,
enquanto a estrela macular pode surgir semanas
mais tarde! 3.

Embora a evolucdo possa ser autolimitada, es-
tudos observacionais sugerem recuperacao visual
mais rapida e com menor risco de sequelas com
antibioterapia dirigida, nomeadamente doxiciclina
(100 mg bid) e rifampicina (300 mg bid) durante
4-6 semanas’?*. No caso descrito, o doente com-
pletou 6 semanas deste esquema terapéutico, com
melhoria progressiva da acuidade visual.

Este caso sublinha o papel determinante da fun-
doscopia na suspeita diagndstica de neurorretinite,

https://revista.spdimc.org/rpdi — © 2026 The Author(s). CC BY 4.0 106


https://orcid.org/0009-0001-0085-030X
https://orcid.org/0000-0003-2361-5609
https://orcid.org/0000-0002-4181-0830
https://orcid.org/0000-0002-7131-3528
https://orcid.org/0000-0002-1518-7280
https://orcid.org/0000-0003-3128-7457
https://orcid.org/0000-0002-9984-876X
https://doi.org/10.65332/rpdi.v20.145
https://revista.spdimc.org/rpdi

Revista Portuguesa de Doencas Infecciosas

bem como a importancia do contexto epidemiol6-

gico.

Gongalves M et al. - Neurorretinite por Bartonella henselae.

Figura 1. Fundoscopia: edema do disco éptico e exsudados lipidicos dispostos em estrela macular perifoveal

(seta).
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