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Fungal infections pose a serious health threat worldwide. It is estimated
that there are 6.5 million invasive fungal infection cases, with 3.8 million
deaths worldwide annually (1). C. auris, C. albicans, C. parapsilosis, C.
krusei, and T. marneffei are common human fungal pathogens listed on
the fungal pathogen priority list by the World Health Organization in
2022 (2). Following evaluation by WHO experts based on fungal
infectivity and antifungal drug resistance, C. auris and C. albicans are
classified as critical group pathogens (2). C. parapsilosis is designated
as a high group pathogen, whereas C. krusei and T. marneffei are
categorized as medium group pathogens (2). These fungal species can
cause severe bloodstream infection in high-risk populations, including,
but not limited to, cancer patients and those who receive
immunosuppressive therapy, with a mortality rate ranging from 20% to
50% (2).

Additionally, one of the most concern topic regarding fungal infections is
antifungal drug resistance. Antifungal drug resistance is one of the major
reasons that leads to treatment failure. Recent studies have suggested
that fungal EVs act as a protein cargo that assists in biofilm formation,
thereby protecting fungal cells from antifungal drug attack (3). Moreover,
our team’s published study demonstrated that EVs derived from C. auris
can induce resistance to AMB, a last-resort drug for treating systemic
fungal infection (4). Due to its wide-spectrum properties, it is important to
know whether EVs from other strains and species can yield a similar
effect (5). However, no study has investigated this phenomenon. Hence,
this study aims to demonstrate that fungal EVs are a significant factor
that promotes AMB resistance by showing that the addition of EVs from
the above-mentioned species increases AMB MICs. Moreover, it can
emphasize that fungal EVs are a therapeutic target that can ameliorate
antifungal drug resistance. 
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Human fungal pathogens can cause serious infections in immunocompromised patients, especially those who suffer from cancer or acquired
immunodeficiency syndrome. Recent studies have shown that fungal extracellular vesicles (EVs) play an important role in fungal pathogenesis
and antifungal drug resistance. A previous study from our team proved that a small amount of EVs derived from Candida auris increased
amphotericin B (AMB) MICs severalfold. It is of particular interest whether other species can cause a similar effect. Hence, this study aims to
investigate whether EVs derived from C. auris, Candida albicans, Candida parapsilosis, Candida krusei, and Talaromyces marneffei can induce
AMB resistance. Nanosight results showed that EVs from the above-mentioned species and strains have a mode size between 70 nm and 160
nm, with a mean size between 130 nm and 220 nm. The antifungal drug susceptibility test (AFST) showed that EVs derived from all species and
strains can increase AMB MICs to various extents, suggesting that fungal EVs can be a target to ameliorate fungal drug resistance.
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Table 1. AMB MIC determination of different fungal species or strains
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To round up, this is the first study to demonstrate that EVs from different fungal species or strains reduce AMB susceptibility, suggesting EVs are a
significant contributor to AMB resistance. Hence, inhibiting fungal EV synthesis can be a therapeutic approach to treat the infections caused by
AMB-resistant fungal species or strains.
This study is supported by the General Research Fund (Project No: 15100322) from the Research Grants Council of Hong Kong

Minimum Inhibitory Concentration (MIC) determination

1.Denning DW, Global incidence and mortality of severe fungal disease. The Lancet Infectious Diseases. 2024; 24(7): E428-E438
2.World Health Organization. WHO fungal priority pathogens list to guide research, development and public health action. Geneva; 2022. Licence: CC BY-NC-SA 3.0 IGO.
3.Zarnowski R, Noll A, Chevrette MG, Sanchez H, Jones R, Anhalt H, et al. Coordination of fungal biofilm development by extracellular vesicle cargo. Nature Communication. 2021; 12 (6235(2021))
4.Chan W, Chow FW-N, Tsang C-C, Liu X, Yao W, Chan TT-Y, et al. Induction of amphotericin B resistance in susceptible Candida auris by extracellular vesicles. Emerging Microbes & Infections. 2022; 11(1): 1900-1909
5.Hamill RJ, Amphotericin B Formulations: A Comparative Review of Efficacy and Toxicity. Drugs. 2013; 73(9): 919-934

Mode: 169.7 +/- 7.2 nm
Mean: 214.1 +/- 2.5 nm

Mode: 140.4 +/- 5.9 nm
Mean: 154.2 +/- 2.2 nm

Mode: 134.2 +/- 3.0 nm
Mean: 167.2 +/- 1.6 nm

Mode: 125.3 +/- 2.3 nm
Mean: 161.9 +/- 3.6 nm

Mode: 132.4 +/- 5.1 nm
Mean: 176.7 +/- 4.0 nm

Mode: 78.5 +/- 2.3 nm
Mean: 132.0 +/- 5.7 nm

Mode: 138.1 +/- 10.2 nm
Mean: 187.3 +/- 5.0 nm


