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“The Fungal Infection Trust. How common are fungal diseases? Fungal  Research Trust 20th Anniversary meeting. London June 18th 2011, updated July 2019.”

• Over 300 million people are acutely or 
chronically infected by fungi, leading to death, 
long term illness, blindness, psychological 
problems and reduced work capacity. 

• Many recent improvements in diagnostics and 
treatment have not reached treating clinicians 
in all countries, and access to appropriate 
diagnostics and simple antifungal agents is far 
from universal. This needs to change.

• LIFE aims to provide the latest information on 
the most common human pathological fungi, 
the diseases they cause and their diagnostics 
and treatment. 

• LIFE is led by Professor David Denning who has 
been caring for patients with fungal infection 
for more than 30 years.



“Classical” cultures, still an important tool 
for fungal infections diagnosis



• Important to use specific fungal media, bacteriological media are less efficient

• At least 3 sputum specimens should be submitted for fungal culture when fungal 
infections are suspected

• In Invasive Aspergillosis, BAL cultures are positive in ~30% of the samples

• Cultures take 1 to 10 days to grow, so please incubate accordingly in the Lab!

• Identification require time but the MALDI-TOF approach changed completely this 
scenario

Culture approach for fungal infections diagnosis

From: Fraczek et al, Mycoses, 2014; Ullmann et al., CMI, 2018



From: Posteraro et al., Expert Rev. Proteomics, 2013
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Work-flow for mould identification by MALDI-TOF MS

From: De Carolis et al., CMI, 2012



Rapid diagnosis of fungal infections: a 
mission impossible?



Commercially available culture-independent diagnostic modalities for 
detecting Candida sp. 

IC: invasive candidiasis. IA: intra-abdominal. DS: deep seated

From: Weiss et al., J. Fungi, 2021





“In this randomized multicenter clinical trial on sepsis patients we observed an earlier but also immoderate administration of 
antifungals when therapy was guided by (1 → 3)-β-d-glucan-guidance in comparison to culture guidance. (1 → 3)-β-d-glucan-

guidance did not affect mortality, but definite conclusions are hampered by an unexpectedly low rate of invasive Candida 
infections in this study population”



• Most of the included studies on the use of laboratory tests for the diagnosis 

of IC in nonneutropenic, critically ill adult patients in ICU evaluated serum 

beta-D-glucan (BDG).

• The most homogeneous finding in 17 studies was the high NPV (>90% in the 

majority of studies when using the manufacturers' cut-off), whereas more 

heterogeneous values were observed for PPV, nonetheless generally higher 

than that observed for clinical scores





T2Dx Candida panel
• T2MR demonstrated an overall specificity per assay of 99.4% with a mean time to 

negative result of 4.2 ± 0.9 hours. The overall sensitivity was found to be 91.1% 
(96.6% considering also other studies) with a mean time of 4.4 ± 1.0 hours for 
detection and species identification1,2

• Significant reduction of the time to appropriate therapy (from 20 to 28 hours)3,4

• Significant reduction of the time to detection of Candida3

• Significant reduction of the ICU length of stay3

• Significant reduction in antifungal consumption4

• Strong indicator of complications and poor outcomes5 1. Mylonakis E, et al. CID, 2018
2. Clancy C, et al. CID, 2018
3. Wilson et al, ID Week 2016
4. Patch et al., CMI, 2018
5. Munoz et al., CMI, 2018



Commercially available non-culture-based testing for Aspergillosis and 
Mucorales

IC: invasive candidiasis. IA: intra-abdominal. DS: deep seated

From: Weiss et al., J. Fungi, 2021



• This multicenter study evaluated the IMMY Aspergillus Galactomannan Lateral Flow Assay (LFA) with automated reader 
for diagnosis of pulmonary aspergillosis in patients with COVID-19 associated acute respiratory failure (ARF) requiring 
intensive care unit (ICU) admission between 03/2020 and 04/2021. 

• A total of 196 respiratory samples and 148 serum samples (n=344) from 238 patients were retrospectively included, with 
a maximum of one of each sample type per patient. 

• Cases were retrospectively classified for COVID-19 associated pulmonary aspergillosis (CAPA) status following the 2020 
consensus criteria, with the exclusion of LFA results as a mycological criterion. 

• At the 1.0 cutoff, sensitivity of LFA for CAPA (proven/probable/possible) was 52%, 80% and 81%, and specificity was 98%, 
88% and 67%, for bronchoalveolar lavage fluid (BALF), non-directed bronchoalveolar lavage (NBL), and tracheal 
aspiration (TA), respectively. 

• Sensitivity and specificity of serum LFA were 20% and 93%, respectively, at the 0.5 ODI cutoff.

• Overall, the Aspergillus Galactomannan LFA showed good performances for CAPA diagnosis, when used from respiratory 
samples at the 1.0 cutoff, while sensitivity from serum was limited



• Sufficient data for evaluating the performance of existing definitions and 

laboratory tests for the diagnosis of IA in critically ill patients is available only for 

invasive pulmonary aspergillosis

• Studies on laboratory tests consistently indicated a better diagnostic 

performance of bronchoalveolar lavage fluid (BALF) galactomannan (GM) than 

serum GM, and a suboptimal specificity of BALF and serum (1,3)-β-D-glucan



Some of the available commercial methods for antifungal 
susceptibility testing

From: Espinel-Ingroff et al., J. Fungi, 2021



EUCAST/CLSI antifungal breakpoints for Candida species

From: Arendrup et al., Drug Res. Up., 2013



Method-dependent ECVs of three triazoles and three echinocandins 
for species of Candida

From: Espinel-Ingroff et al., J. Fungi, 2021



• Need to check for each drug-bug combination
• BPs can only be adopted if MICs match the reference method!
• Some commercial methods seem to be a good surrogate of 

reference methods
• Recommendations for echinocandins

• Anidulafungin Etest with EUCAST BPs, but excellent agreement with 
micafungin

• VITEK2 problematic: MIC range doesn’t cover the BP for C. glabrata

Take-home messages Commercial Tests

From: Sanguinetti, unpublished







Is antifungal stewardship (AFS) helpful? YES!!!!!!

Some key benefits of AFS 
studies with diagnostic tests: 
– Fungi were identified faster
with better tests
– Early start of the right
treatment
– Days of treatment before the
cause of infection was
confirmed decreased
– Use of the wrong drugs
stopped
– Less overall use of drugs
– Less treatment cost
– Shorter hospital stays
– Less number of deaths

From: Chakrabarti, OFID, 2022



The UCSC Fungal and Bacterial Rapid
Diagnostic Team
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