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Background: Invasive scedosporiosis and lomentosporiosis are life-threatening fungal infections in immuno-
compromised patients with complex diagnostic and treatment patterns.

Objectives: To develop a scoring tool to facilitate and quantify adherence to current guideline recommendations
for diagnosis, treatment and follow-up of invasive scedosporiosis and lomentosporiosis.

Methods: Experts from European Confederation of Medical Mycology (ECMM) excellence centres reviewed current
guidelines for scedosporiosis and lomentosporiosis. Recommendations for diagnosis, treatment and follow-up were
summarized, assembled and weighted according to their strength of recommendation and level of evidence (strongly
recommended = 3 points; moderately recommended = 2 points; marginally recommended = 1 point; recommended
against = 0 points). Additional items considered of high importance for clinical management were also weighted.

Results: A total of 170 recommendations were identified. A 21-item tool was developed and embedded into the
EQUAL score card. Nine items for diagnosis with 18 achievable points were assembled. For treatment, three gen-
eral recommendation items with a maximal score of 9 were identified, while for specific antifungal treatment
the two fungal pathogens were separated. Three and four items were established for scedosporiosis and lomen-
tosporiosis, respectively, with a maximum achievable score of 3 due to the separation of different treatment
options with the maximum point value of 3 for voriconazole-based treatment. Follow-up comprised two items
(4 points maximum). Key recommendations for clinical outcome were weighted accordingly.

Conclusions: We propose the EQUAL Score Scedosporiosis/Lomentosporiosis to quantify adherence to current
guideline recommendations for management of these rare infections. The score remains to be validated in
real-life patient cohorts and correlated with patient outcome.

Introduction

Invasive fungal diseases (IFD) due to rare species, especially
moulds, have become more frequent and cause substantial
morbidity and mortality in patients.1

Diagnosis and treatment of infections due to Scedosporium
spp. and Lomentospora spp., with extremely high mortality rates,
pose a particular challenge to treating physicians.2,3 At-risk patient
groups comprise immunocompromised patients, including those
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with haematological malignancy (HM), solid organ transplant
(SOT), in particular lung transplant recipients, and cystic fibrosis
(CF) patients and in the case of the Scedosporium apiospermum
complex, also patients after near-drowning events.2–4 Clinical
manifestations are most frequently pulmonary and cerebral, but
disseminated disease with fungaemia and other forms have also
been described.2,3,5

Timely diagnosis with regard to the patient population at risk is
the key element to avoid delays in treatment initiation and subse-
quently improve survival rates.5 However, the ideal diagnostic ap-
proach often depends on awareness of the treating physicians and
the sites of infection. Furthermore, mycological diagnosis is highly
complex and requires experienced laboratory-based mycologists,
while in some cases appropriate samples may not even be shipped
to a specialized medical mycology laboratory and pathologist.6

Treatment usually includes surgical debridement of infected
sites, which may not always be feasible in seriously ill patients or in
disseminated disease.7 Antifungal therapy should include an
azole-based regimen and sometimes requires combination treat-
ment due to severely compromised patients.2,3,8

Guidance on clinical management of scedosporiosis and
lomentosporiosis remains scarce and is largely based on retro-
spective analyses in this rare infection.9

Moreover, it is questionable whether clinicians do have guid-
ance documents at hand and it is unknown to what extent guide-
line adherence affects patient outcome at all.10

As a joint initiative, European Confederation of Medical
Mycology (ECMM) experts reviewed existing guideline recommen-
dations for scedosporiosis and lomentosporiosis to quantify adher-
ence and propose this score to improve management of patients
with these infections.11

Methods
Five experts [four ECMM fellows (M .L., S.C.-A.C., M.H., O.A.C.) and one aspir-
ing ECMM fellow (J.S.)] screened available guidance publications from four
scientific societies involved in the field of infectious diseases (ESCMID),
medical mycology (ECMM) and haematology and transplantation
(Australasian Guideline Committee; guidelines of the American Society of
Transplantation Infectious Diseases Community of Practice, AST ID) on rec-
ommendations for the management of IFD due to scedosporiosis/lomen-
tosporiosis.9,12–14 All recommendations were included in a first review.

Key recommendations relevant for clinical practice were selected and
summarized. These were assembled into three parts: diagnosis, treatment
and follow-up.

We weighted recommendations according to their strength of recom-
mendation and level of evidence (strongly recommended = 3 points;
moderately recommended = 2 points; marginally recommended = 1 point;
recommended against = 0 points). Some aspects not mentioned specifical-
ly in the guidelines but of utmost clinical importance were also included as
additional items in the score and weighted according to a consensus deci-
sion, such as consultation of an infectious disease physician upon diagnosis
or follow-up imaging to evaluate treatment response.

A hypothetical patient should be followed along the aggregated items
to facilitate and quantitate quality of patient management.

Results

A total of 118 recommendations from the ECMM guideline were
identified (13 of those for children only).9 Additionally, 39

Scedosporium and Lomentospora-specific recommendations from
the 2014 ESCMID-ECMM guideline, 6 from the AST ID (treatment
only) and 7 (for treatment only) from the Australasian Guideline
Committee were identified, resulting in an overall number of 170
recommendations.12–14

A 21-item tool was developed as an EQUAL score card and
assembled as displayed in Figure 1.

Nine items for diagnosis with 18 achievable points were
identified. Diagnosis should be based on culture and histopath-
ology. Molecular and proteomic techniques are recommended
but lack accuracy due to still incomplete databases for refer-
ence sequences and are therefore only marginally recom-
mended. Antifungal susceptibility testing (AFST) using EUCAST
or CLSI methodology should inform epidemiological purposes,
but not guide antifungal treatment in general and a recom-
mendation is supported with moderate strength in the current
ECMM guideline due to missing clinical breakpoints.9 Imaging
of all suspected sites of infection should be performed to
evaluate the extent of IFD.

For treatment, three general recommendations with a max-
imal score of 9 were developed, while for specific antifungal treat-
ment the two pathogens were separated. For scedosporiosis,
three items, and for lomentosporiosis, four items were formulated,
respectively. Appropriate first-line treatment comprises only one
item with 3 points (voriconazole-based regimen), therefore this is
the maximum achievable score for treatment. If voriconazole is
not used, the total achievable score reduces to 7 for scedosporiosis
and 8 for lomentosporiosis, respectively, as 3 points for strongly
advised therapeutic drug monitoring (TDM) for voriconazole will
drop out.

Surgical debridement of all sites involved in invasive infection
remains the cornerstone for successful treatment, as well as
antifungal therapy with a voriconazole-based regimen. For lomen-
tosporiosis, terbinafine 500–1000 mg/day should be added.
Amphotericin B monotherapy is not recommended and should be
avoided. Immediate treatment initiation is not explicitly men-
tioned in guidelines, but any delay can be considered malpractice
in such a rapidly progressive disease.

Follow-up measures comprise two items with a maximum of
4 points, including regular imaging and the reconstitution of
immune competence of the patient. No recommendations for
specific antifungal prophylaxis were identified. This results in a
maximum score of 34 points, while it decreases to 29 and 30
points for scedosporiosis and lomentosporiosis, respectively, if vori-
conazole is not the first-line treatment (Figure 2).

Discussion

The EQUAL Scedosporiosis/Lomentosporiosis Score is a 21-item
card for management of patients with IFD due to Scedosporium
spp. and Lomentospora spp., derived from current guidelines,
aggregating and weighting the recommendations according to
their strength.

Antifungal prophylaxis to prevent scedosporiosis/lomentospor-
iosis was not addressed since infections due to these agents
remain too rare to propose specific prophylaxis. However, general
recommendations for mould-active prophylaxis in high-risk
patients should be followed.15 In other patient groups, such as
colonized CF, lung transplant or near-drowned patients,
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prophylaxis may be considered, but has not received a general
guideline recommendation so far due to lack of clinical studies
assessing a potential benefit.16 Of note, for respiratory samples of
CF patients, SceSel! agar should be used with longer incubation
times.17,18 However, the score is not designed to differentiate col-
onization and infection in this patient population.

Diagnosis seems over-represented in this score, with 18 points
achievable. However, as correct diagnosis with determination of
the causative pathogen is crucial to respond to such rapidly pro-
gressive IFD, this weighting seems reasonable when assuming

that diagnosis will be followed by immediate targeted treatment.
AFST may inform epidemiology of scedosporiosis and lomento-
sporiosis and can be of information for clinicians if empirical or
first-line antifungal treatment fails.19 Serological assays for diag-
nosis are not generally recommended, and only marginally rec-
ommended for in-house tests.9

Novel laboratory-based diagnostic tools have become available
more broadly and reference sequence databases for PCR-based
identification of Scedosporium spp. and Lomentospora spp. have
improved and may enhance diagnosis.20

Figure 1. EQUAL Scedosporiosis/Lomentosporiosis Score with items and weights reflected by guideline recommendations. ID, infectious diseases;
BAL, broncho-alveolar lavage; ITS, internal transcribed spacer; PAS, periodic acid Schiff; CF, cystic fibrosis. This figure appears in colour in the online
version of JAC and in black and white in the print version of JAC.
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Scedosporium (apiospermum) and Lomentospora (prolificans)
were separated regarding treatment due to their different suscep-
tibility profiles and outcomes.5,9

The score point value for treatment results were rather low
compared with diagnostics, which is due to the lack of treatment
options and the lack of randomized studies regarding this rare
disease, therapeutic concepts therefore mostly being based on
retrospective studies.3,21 Treatment with voriconazole has been
shown to improve outcomes compared with other regimens.22

For lomentosporiosis, the combination of voriconazole and
terbinafine showed a higher survival probability compared with
other antifungal combinations.21 In the case of progressive dis-
ease, combinations with other antifungal classes have been tried,
but with lower success rates.3 A combination of azoles with ter-
binafine seems more recommendable than implementation of
echinocandins.

It must be emphasized that one single misconception in treat-
ment, such as ignoring recommendations of voriconazole TDM
when drug levels are low, can lead to adverse outcomes. We
therefore strongly encourage always consulting a reference la-
boratory or a clinical mycologist/infectious disease specialist once
Scedosporium spp. or Lomentospora prolificans is identified in a
clinically significant context. We included this aspect in the score
even though this recommendation was not given in guidelines as
it is considered a key element by leading mycologists.23

Follow-up focuses on evaluation of treatment response and
reducing immunosuppression if possible. Granulocyte-colony
stimulating factor (G-CSF) for the reconstitution of immune com-
petence of the infected patient has been discussed but remains
controversial.24 A final brain scan after stabilization of the patient
and before treatment termination may be of use since CNS
involvement often occurs later during the IFD course.

Limitations of the score comprise the overweighting of points
for diagnostic items compared with treatment items, partially
caused by the methodology of point value distribution of the
EQUAL Scores and partially inherent to limited guideline recom-
mendations. Furthermore, the score still needs to be applied in
the clinical setting and to be validated independently. Additionally,
the score is designed for invasive infection and does not display

guidance for other entities, such as allergic bronchopulmonary
mycosis due to Scedosporium spp.6

EQUAL score cards have been developed for other IFDs such as
candidaemia, invasive aspergillosis, mucormycosis, cryptococcosis
and fusariosis and translated into 22 languages with open access
availability.25–30 These scores have been validated by several re-
search groups, based on real-life patient data, with reasonable
results regarding their correlation with patient outcome.31–37

We here present an additional EQUAL score card for scedospor-
iosis and lomentosporiosis to improve patient management of
rare invasive fungal infections.
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