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The term ‘invasive fungal disease’ (IFD) encompasses a wide
range of fungal infections, ranging from candidiasis to aspergil-
losis, and from cryptococcosis to mucormycosis.1 The risk factors
and patient populations at risk of developing fungal infections also
vary between different fungal species. For example, Aspergillus is
more common in patients with haematological malignancies
(allogeneic stem cell transplant recipients or patients receiving
chemotherapy for acute myeloid leukaemia) and in lung trans-
plant recipients,2 while cryptococcosis is historically associated
with patients diagnosed with AIDS.3 Invasive candidiasis (IC)
and candidaemia can be considered good examples of the poten-
tial pitfalls in the use and misuse of antifungal agents, and also of
the limited guidance that is available in how to reduce catheter-
related infections.

There are a variety of challenges related to improving treatment
for patients with IFD. For example, IFDs frequently present with
non-specific clinical manifestations, early diagnosis is often diffi-
cult, and there is likely to be a high risk of toxicity and side effects
associated with antifungal treatment.4,5 This Supplement high-
lights the key factors for consideration for optimal treatment of
IFD, focusing on current issues with diagnosis, improvements in
treatment and the need to encourage effective and practical
multidisciplinary plans for the implementation of antifungal stew-
ardship (AFS) programmes.

With regard to diagnosis, a recent study in 219 high-risk haem-
atological patients demonstrated that a combination of the
serum galactomannan (GM) assay and PCR-based detection of
Aspergillus DNA in blood was associated with an earlier diagnosis
of invasive aspergillosis (IA).6 The Aspergillus lateral-flow device
could also be an effective diagnostic tool for IA, due to its high
specificity, point-of-care diagnostic potential and reduced time
to perform when compared with the GM assay.7 As alluded to in
this Supplement by Maertens et al.,8 other biomarkers that may be
useful for the diagnosis of IA are also in development, such as the
electronic nose (eNose) or the detection of bis(methylthio)glio-
toxin (bmGT). It is also important to note that in recent years, sev-
eral non-culture-based tests for the diagnosis of IC have been
developed. 1,3-b-D-Glucan (BDG) testing, PCR-based tests and
detection of Candida mannan/antimannan antibodies in serum
have been evaluated, showing a high negative predictive value
for the diagnosis of IC;9 – 11 PCR could therefore be an efficacious

test for promptly detecting Candida infection.12 Candida antibody
detection kits are also under evaluation. As mentioned by
Lortholary et al.,13 it has been demonstrated that a multiplex
quantitative PCR targeting 18S rDNA of Mucor spp./Rhizopus
spp., Lichtheimia complex and Rhizomucor spp. in combination
may be an effective diagnostic test to facilitate the early diagnosis
of mucormycosis and serve as a model for the diagnosis of other
fungal infections.14 Semi-quantitative tools for detection of
cryptococcal polysaccharide antigen (CRAG) are also currently
under evaluation to help improve the diagnosis of latent crypto-
coccal meningitis. These tools may have the potential to help
improve the prognosis of patients, allowing earlier diagnosis and
treatment; however, most of these tools are not yet available in
the majority of centres.

With regard to treatment, recent improvements in antifungal
drugs have significantly improved the prognosis of high-risk
patients. As discussed by Bassetti et al.15 in this Supplement, echi-
nocandins have a strong fungicidal and biofilm activity, especially
against Candida, without the toxicity and side effects associated
with azoles and amphotericin B. These are now recommended as
first-line drugs for the treatment of IC and candidaemia.16

However, despite the advances in the diagnosis and treatment
of IFD in recent years, new challenges are currently being faced in
the management of IFD. One of the main questions today relates
to the costs associated with the management of these diseases.
The treatment of IFD is usually expensive and resources are often
limited. The importance of attaining a cost-effective treatment for
patients has encouraged the development of multidisciplinary
teams and AFS programmes. As mentioned by Agrawal et al.17

in this Supplement, multidisciplinary teams with clinical expertise
in the management of IFD, as well as extensive knowledge of fun-
gal epidemiology and antifungal treatment options, are of great
value when considering how to optimize care for patients.18 – 20

These teams should be responsible for implementing local AFS
programmes, as referred to by Muñoz and Bouza,21 through a
close and continuous collaboration with different medical special-
ties (haematology, intensive care, internal medicine, etc.).
Multidisciplinary teams are able to advise on the most appropriate
antifungal drug depending on the type of patient/infection, e.g. by
replacing inappropriate and expensive antifungal drugs with those
that may be less costly but equally effective, but also in deciding
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which patients would benefit from antifungal prophylactic regi-
mens or when an empirical antifungal treatment could be safely
withdrawn. Multidisciplinary teams can also advise on which diag-
nostic tests are most appropriate for each patient, as well as aid-
ing in their interpretation. Several studies have proved that
multidisciplinary teams and AFS programmes are extremely
effective in reducing the costs associated with the management
of IFD, although this effect often diminishes once their advisory
work is discontinued.22,23 Another potential key advantage of
these programmes is that encouraging the appropriate use of
antifungal drugs will likely limit, and possibly decrease, the emer-
gence of antifungal resistance, which is currently a major concern
in relation to the treatment of IFD. The authors believe that, in the
future, all hospitals should have their own antifungal multidiscip-
linary team and a corresponding AFS programme.

In summary, the diagnosis and treatment of IFD remains chal-
lenging, and IFDs are often still associated with significant morbidity
and mortality.1 Although new diagnostic tests, such as BDG or PCR,
and the extended use of prophylactic regimens and empirical treat-
ment have reduced the burden of IFD, the treatment of these dis-
eases is still associated with significant challenges and costs. It
appears advisable to implement multidisciplinary teams and AFS
programmes in order to encourage the appropriate use of resources,
with the aim of optimizing patient care in a cost-effective manner.
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