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ABSTRACT

Bone and joint infections represent a significant source of morbidity and mortality, often termed a “silent epidemic.”
While native infections, such as septic arthritis and osteomyelitis, still persist, surgical site infections related to ortho-
pedic implants have gained particular prominence due to their growing prevalence and complexity. These infections not
only lead to substantial patient morbidity and mortality but also create a significant burden on healthcare resources
through prolonged hospital stays, multiple surgeries and extended antibiotic therapy.

\We advocate for the adoption of a multidisciplinary approach in treating bone and joint infections, drawing on the experi-
ences of an existing multidisciplinary team. The integration of orthopedic surgeons, infectious disease specialists, internal
medicine professionals and microbiologists enables a more comprehensive diagnostic and therapeutic approach, offering
tailored surgical and antibiotic strategies based on the specific infection and the patient’s overall circumstances.

Based on existing international examples and the experience of the authors, this paper proposes the establishment of a
structured multidisciplinary approach in the Portuguese setting to optimize patient care and healthcare resources use.
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RESUMO

As infectes osteoarticulares representam uma importante causa de morbilidade e mortalidade, sendo frequentemente
descritas como uma “epidemia silenciosa”. Embora infeces nativas, como a artrite séptica e a osteomielite, continuem
a ocorrer, as infecoes do local cirdrgico associadas a implantes ortopédicos tém assumido particular relevancia devido
a sua crescente prevaléncia e complexidade. Estas infecdes ndo sé acarretam um impacto significativo na morbilidade
e mortalidade dos doentes, como também impdem uma carga substancial aos sistemas de salde, atraves de
internamentos prolongados, mdultiplas intervencdes cirdrgicas e terapéuticas antibidticas prolongadas.

Defendemos a adocéo de uma abordagem multidisciplinar no tratamento das infeces osteoarticulares, extrapolando
na base na experiéncia de uma equipa multidisciplinar existente. A colaboracao entre cirurgies ortopedicos,
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infeciologistas, internistas e microbiologistas permite uma abordagem diagnéstica e terapéutica mais abrangente, com

estrategias cirdrgicas e antibidticas adaptadas ao tipo de infecao e ao contexto clinico de cada doente.

Com base em exemplos internacionais e na experiéncia dos autores, este artigo propde a implementacéo de uma

abordagem multidisciplinar estruturada no contexto portugués, com o objetivo de otimizar os cuidados prestados aos

doentes e a utilizacdo dos recursos de salde.

Palavras-chave: Artrite Infecciosa/tratamento; Artrite Infecciosa/tratamento farmacolégico; Equipa de Cuidados ao

Doente; Tomada de Decisao Clinica

INTRODUCTION

Bone and joint infections are currently responsible for
enormous morbidity and even mortality, constituting what
could be called a silent epidemic. Although native infections
(e.g. septic arthritis and osteomyelitis) continue to exist,
post-surgical infections associated with orthopedic implants
of various kinds are particularly important due to their high
prevalence and complexity.

Today, there is a growing global trend in the number of ar-
throplasties performed, inevitably leading to an increase
in periprosthetic infections, which account for more than
40% of all bone and joint infections."® The aging demo-
graphic trend also leads to a significant rise in complex
fractures in elderly patients, generating an increasing
number of infections related to the surgical treatment of
these fractures.’®

The impact of this disease is gigantic and multifaceted.
First, it causes great morbidity for patients and significant-
ly increases mortality, which exceeds 20% at five years.*®
Moreover, the complex treatment involves prolonged hospi-
talizations, multiple surgeries, extended antibiotic therapy,
etc. which significantly affects hospital resource availability
and leads to significant socio-economic impact.t®

In Portugal, the treatment of these patients is typically car-
ried out autonomously by the responsible surgeon or with
assistance from colleagues within the same specialty and
institution. Interdisciplinary cooperation is less common,
and inter-hospital referrals are even rarer. As a result, these
patients are often treated by medical teams with limited
training, who never truly acquire the desired experience and
knowledge. This article aims to share our experience as a
multidisciplinary team and to encourage a joint reflection on
possible future pathway in our community.
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THE CONCEPT OF A
MULTIDISCIPLINARY TEAM

The concept of a group of doctors with different skill sets
coming together to make better decisions about patients
and/or complex pathologies is certainly not revolutionary.
The paradigmatic example of this approach is group consul-
tations in Oncology, which have proven so successful that
they are now an essential part of the standard of care in
cancer treatment, including in Orthopedics.®

The need for this type of approach has also become evident
in the context of bone and joint infections.’®'3 On one hand,
these infections tend to occur in medically fragile patients,
such as the elderly or those with multiple co-morbidities. On
the other hand, the diagnosis is often complex and depends
on the combined interpretation of clinical, imaging, and lab-
oratory information.'*'s Treatment is also very demanding
and frequently requires major surgeries and prolonged anti-
biotic therapies.

Naturally, the composition of the team may vary according
to different realities and institutional specificities. However,
since the vast majority of these patients require surgical
treatment, Orthopedics is indispensable and should, there-
fore, lead the process. It is also often necessary to involve
surgeons capable of addressing associated soft tissue de-
fects (i.e., Orthoplastic or Plastic Surgery).'13. 1618

Infectious Disease is another essential specialty. The long
periods of antibiotic therapy often required, multi-resistant
bacteria, fungi, and other difficult-to-treat microorganisms,
as well as the need to select drugs with anti-biofilm activity
or integrate and properly interpret laboratory data, require
someone dedicated to this area.'®'8'®

The reliability of the information depends heavily on the ex-
pertise of the microbiologist and laboratory staff, who must
be trained in appropriate methodologies—some of which
may involve advanced technologies like implant sonication
for biofilm analysis or molecular biology technigues.



The participation of Internal Medicine in the co-management
of these complex patients is also crucial. Their systematic
participation in decision-making within multidisciplinary teams
is significantly more important than occasional involvement.
It is essential to emphasize that, despite the evident optimi-
zation of antibiotic therapy resulting from this approach, the
required multidisciplinary interaction goes far beyond “anti-
micraobial stewardship programs”.2° However, we clearly see
the integration of members from infection prevention and
control programs (PPCIRA) as an added value.

It is true teamwork, where surgical possibilities influence
and are influenced by antibiotic therapies, which in turn
must consider the “orthopedic scenario” and the expected
outcome. Moreover, these decisions are made considering
the specific microbiological context of the infection, which
occurs in a patient with its own specific medical comorbidi-
ties that may further influence treatment options.

THE ADVANTAGES OF THIS APPROACH

The benefit of teamwork is so intuitive that it almost seems
redundant to defend the many and different advantages that

the convergence of various medical specialties, each with
distinct viewpoints and sensitivities, brings.

Although ubiquitous, infection is a complication that, fortu-
nately, affects only a small percentage of patients undergo-
ing orthopedic procedures. If, instead of each doctor treating
their own complications in an ad hoc manner, a multidiscipli-
nary team dedicated to treating this pathology were to exist,
much more favorable conditions would be created.

First and foremost, this dedication fosters motivation to ac-
quire knowledge and accumulate clinical experience. Com-
bined with ongoing clinical research that this concentration
permits and encourages, conditions are created for the es-
tablishment of institutional protocols that enable not only a
more structured and evidence-based approach but also the
dissemination of norms and recommendations to improve
care by other professionals. Naturally, all this translates into
better clinical outcomes.'®2'25|n addition to the clinical ad-
vantages, there are obvious indirect socioeconomic gains
and even direct economic and resource savings for the
health systems (Table 1).

Tabela 1. Comparative Studies lllustrating the Advantages of a Multidisciplinary Approach to Bone and Joint Infections

Country of

Patient Population

Origin

Periprosthetic hip infections (n=486)

Ntalos et al 2018 Germany Significantly shorter hospital stay, fewer surgeries, and fewer antibiotics used.
) . . Periprosthetic knee and/or hip infections (n=58)

Biddle et al 2021 United Kingdom Significantly better infection eradication rates.
Various types of osteomyelitis undergoing surgery (n=25,006)

Ferguson et al. 2021 United Kingdom Better outcomes in specialized units: fewer surgeries, shorter hospital stays, lower
mortality, and fewer amputations.
Vertebral spondylodiscitis (n=361)

Ntalos et al. 2021 Germany Significantly shorter antibiotic therapy duration, different surgical strategy with better
results.

Vuorinen et al. o021 Finland Periprosthetic knee and/ or hip infections (n=154)

Significantly fewer surgeries and shorter hospital stays in specialized centers.

HOW OTHER EUROPEAN COUNTRIES
ARE ORGANIZED

Given the wide variability in healthcare structuring across
different European countries, it is not surprising that there
are also very different models of treatment delivery for
these patients. Although the reality that exists in Portugal
is still the most prevalent form of organization, there is a
continuum of differentiation in the care provided to patients
with bone and joint infections.

The embryonic structure consists of the creation of multi-
disciplinary teams specifically dedicated to treating this
pathology within a few institutions in the country. This has
been the reality for many years in much of Western Europe.

In competitive healthcare systems such as Switzerland or
Germany, this situation persists to this day. It is up to the
patients themselves to take the initiative to seek out the in-
stitution most qualified to solve their problem, which may (or
may not) happen with greater or lesser ease of access.

In other countries with more centralized healthcare systems,
such as Spain®® and England,® institutions with dedicated and
specialized multidisciplinary teams that meet a set of prede-
termined requirements can apply for official recognition as
a specialized center. However, the lack of legal obligation for
patient referral and the absence of funding incentives for in-
stitutions mean that the network primarily operates through
the awareness and education of the medical community itself.
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There are also examples where this organizational capacity
evolves into networked structures, allowing smaller hospi-
tals to collaborate with more specialized centers, thus stand-
ardizing procedures and offering patients the best possible
treatment, as is the case in the Netherlands.' The most
sophisticated form of organization example comes from
France, where, since 2008, as part of a government initia-
tive, a national network of reference centers has been cre-
ated. Each of these coordinates ‘corresponding centers’ as-
sociated with them.'® There is a legal obligation for complex
bone and joint infections to be discussed with the respec-
tive CRIOAc (Centre de Reférence des Infections Ostéoar-
ticulaires Complexes), which decides on the best course of
treatment to offer. This may include assuming the treatment
of the patient if deemed the most appropriate. Specific fund-
ing conditions have been created for these centers'® The
results of this policy have been overwhelmingly positive.

PORTO BONE AND JOINT INFECTION
GROUP OF PORTO (GRIP): A
MULTIDISCIPLINARY TEAM EXPERIENCE
IN PORTUGAL

A few years ago, we took the first step by creating a multi-
disciplinary group that includes not only Orthopedics and
Infectious Diseases, but also Internal Medicine and Microbi-
ology, meeting weekly and regularly involving other medical
specialties. This activity includes not only the direct respon-
sibility for treating as many bone and joint infection cases
as possible but also supporting diagnostic and therapeutic
decisions in all remaining cases within the institution, as well
as an increasing number of collaborations and consultations
for colleagues from other institutions seeking our help.

This volume of work allows us not only to accumulate ex-
perience and contribute with significant case series for in-
ternational collaborations®”3°but also to consistently reflect
on and demonstrate that evidence-based strategies lead to
higher success rates.2'253133

Furthermore, there has been a constant concern for devel-
oping institutional guidelines and clinical research projects
that have allowed the dissemination of best practices beyond
the group. Several examples demonstrate this, including: a)
within the field of native joint septic arthritis, such as the
empirical antibiotic therapy recommendations currently in
force at our institution®* or active participation in the devel-
opment of European guidelines®s; b) in optimizing preopera-
tive prophylaxis for prosthetic replacement surgery®®3% c] in
the diagnosis of periprosthetic infections, either through op-
timizing recommended micraobiological study methods?24°
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properly interpreting available biomarkers,*'4? or actively
participating in the latest two global definitions of peripros-
thetic infection'#*® and their validation.*44°

A POSSIBLE PATH FOR THE FUTURE

Reflecting on our experience, Fig. 1 illustrates what we be-
lieve to be a well-adjusted proposal for providing care to
these patients in Portugal.

Naturally, the overall volume of bone and joint infections is
too large to imagine that all infections could ever be treated
in reference centers. There is a first level of intervention,
particularly for acute infections requiring urgent treatment,
which must always remain the responsibility of the general
orthopedic surgeon who first encounters the patient. Natu-
rally, in a second phase, communication with more special-
ized support can be advantageous, especially for optimizing
antibiotic therapy.

Chronic infections, however, should always be treated by
multidisciplinary teams whenever possible, as the more in-
dolent nature of these infections allows for calm and delib-
erate decision-making, optimizing the chances of treatment
success. ldeally, in more complex cases, interaction with ref-
erence centers allows for the development of medical and
surgical intervention plans based on the best available evi-
dence and expertise, which may or may not be implemented
in the patient’s original institution.

As in countries where these services are well-organized, ref-
erence centers should not only aid less experienced centers
but also be able to identify and absorb the treatment of the
most challenging cases, such as those with previous treat-
ment failures, requiring complex surgical reconstructions,
or needing specialized resources that are not available in
all hospitals.

The implementation of this or another similar framework
obviously depends on logistical and/or financial limitations
inherent to the specific context. The approach to achieving
this will undoubtedly differ between the National Health Sys-
tem and the growing private healthcare sector in Portugal,
but it will certainly benefit all stakeholders, as evidenced by
the available literature. It is urgent to begin this discussion!
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Figure 1. Proposed stratification for the care of patients with bone and joint infections in Portugal
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