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S1.1 Controversies in the clinical management of invasive candidiasis in critically ill patients, September 21,2022, 11:00
AM - 12:30 PM

Objectives: With the emergence and spread of the coronavirus disease-19 (COVID-19) in the world, humans have been
faced with the biggest challenge in health care systems in recent decades. The aim of the present study is to identify risk factors
associated with oropharyngeal candidiasis (OPC) in COVID-19 patients.

Methods: The total number of confirmed COVID-19 patients was 218 (105 participants as cases who experienced OPC
and 113 participants as controls without any evidence of OPC). The questionnaire used in this study consists of demography
data, treatment strategy, clinical and laboratory data, and underlying diseases to collect information at the time of clinical OPC
and follow them until the end of hospitalization.

Results: Pseudomembranous candidiasis (77/105, 73.3%) was the most prevalent form of OPC in case patients. The
majority of cases (58.1%) and control (58.4%) groups were male. Increasing age of COVID-19 patients (P = .03) and length of
hospmhzmon (P = .016) were significantly associated with OPC. Diabetes (P = .003), solid tumor (P = .019), and hypertension

= .000) were the most common underlying conditions. Use of dentures (P = .003) and poor oral hygiene (P = .000) were
relared to OPC in case groups. Therapy with chloroquine (P = .012), IVIG (P = .001), diuretics (P = .000), and corticosteroid
pulse therapy (P = .000) were ly iated with the develop: of OPC in case patients.

Conclusion: It is reasonable to consider that old age, length of hospitalization, poor oral hygiene, corticosteroid usage,
diabetes, solid tumor, and hypertension may predispose to the development of OPC in COVID-19 patients.
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$1.2 Emerging and Expanding Endemic Mycoses, September 21,2022, 11:00 AM - 12:30 PM

There is a broad spectrum of fungal i involving hnical and wild animals. Some fungn are
distributed worldwide and act as opportunistic pathogens. Others, such as the dimorphic fungi Bl y and

(Burco et al.,2012. Avian Dis, 56 [1]: 183-191). New diagnostic tools likely will reveal animal infection cases that the traditional
methods would have missed.
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$1.3 Malassezia: genetics, genomics, and biology, September 21, 2022, 11:00 AM - 12:30 PM

to the subphylum Ustil. within the Basidi Mal. yeasts

Malassezia includes yeasts | y
are attracting the inerest of both basic and applied scientists for their unique biological features, and for their importance in

I

clinical and cosmetic settings. Although Male y found as I on human and animal skin, they

yeasts are
are also associated with several skin disorders, such as dandruff/seborrheic dermatitis, atopic eczema, pityriasis versicolor, and
folliculitis. More recently, an association of Malassezia with Crohn’s discase, pancreatic ductal adenocarcinoma, and psoriasis

ilabil

lism and patt ity, the y

exacerbation has been reported. To understand the genetic basis of Mal

of genomic and molecular tools lays a crucal rol. Genomics advances in Malasesia reveal karyotype variatons and gene

turnover events, including genes horizontally transferred from bacteria. N the increasing of transcriptomi

data allows us to prioritize studies on novel key genes that potentially characterize the pathophysiology of Malassezia fungi.
For gene function studies, protocols for Agrobacterium tumefaciens-mediated transformation were developed and utilized in
strategies of random insertional mutagenesis or targeted gene replacement through CRISPR/Cas9. Developed tools can be
combined with the use of host-pathogen interaction models, such as the easy-to-use wax moth larvae of Galleria mellonella or
the more complex murine skin model, enabling the characterization of both the fungal components that trigger skin damage
and inflammation, and the inflammatory and antifungal response of the host to prevent fungal infection through immunological

and molecular analyses of experimentally infected tissue.
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The Basidiomycetous yeast Malassezia is the most abundant fungal genus on healthy human skin but may also cause vari-
ous skin disorders such as seborrheic dermatitis, dandruff, and pityriasis versicolor. In recent years, Malassezia has increasingly
been implicated in health and disease beyond the skin: as an underestimated cause of Malassezia bloodstream infections (BSIs)
in immunocompromised patients and neonates, associated with Crohn’s disease, promoting pancreatic oncogenesis, and exac-
erbating cystic fibrosis. Malassezia furfur is the number one Malassezia BSI cause and is also implicated in many skin disorders.
With these new discoveries of Malassezia’s impact on human health, the need for a better understanding of its evolution and

hrix brasil are primary patk with a more defined geographical distribution. Dermatophytes cause less severe
dnscqscs limited to the skin. However, they are relevant since they are widely diffused. Moreover, some dermatophytes are
transmitted from animals to humans; therefore, these infections represent a public health problem.

In recent years, opportunistic fungal infections (c.g., Aspergillosis, Candidiosis, Cryptococcosis) in human medicine have
increased. The main reason is the rise of people with immunosuppression of various origins (AIDS, chemotherapy, immunosup-
pressive therapies in organ transplant) (Kozel and Wickes, 2014. Cold Spring Harb Perspect Med, 4: 2019299). Moreover, the
spectrum of fungi causing infections is expanding, which constitutes an identification challenge for even the most experienced
mycologists. To achieve an even earlier and more precise diagnosis, new methods for the detection of fungal elements in tissue
samples (c.g., PCR based techniques, serological tests) and fungal identification (e.g., matrix assisted laser desorption/ionisation
time-of-flight analyzer technology) are now available in adjunction to traditional methods (microscopic examination of clinical
samplcs, histopathology, and culture). Cases of opportunistic deep mycosis are more rarely reported in animals because the

leading to ion in human patients are not mirrored in veterinary medicine. However, there is an in-
creasing interest in these cases involving animals. Thus, new diagnostic procedures are being applied more and more to animal
infections (Elad and Segal, 2018. Front Microbiol, 9:1303).

Direct microscopy retains its importance as a quick and inexpensive tool to ‘intercept’ a fungal infection. It also allows
observing the cellular population involved in the immune response and finding other pathogens. It is helpful to interpret the
results of more advanced tests (culture, PCR). The sensitivity of microscopic exams varies with the individual agent, source
and quality of the specimen, and the skills and experience of the laboratorian. Diagnosis of invasive fungal infection by direct
microscopy and histopathology may require the use of biopsies of deep tissues, which may pose a risk for the patient. Ofcen it
does not allow fungal identification.

Fungal culture can yield the specific etiological agent if positive, which allows antifungal susceptibility testing (AST). It
may take many days to achieve a result. Identification of le:

A widely employed identification method is PCR + sequencing of the ITS region (other DNA regions used are: LSU, SSU,

f-Tubulin, and Calmodulin). Data generated from an unknown fungus can be used to search public databases, such as GenBank,

ommon fungi requires a high level of expertise and equipment.

using the web-based BLASTn algorithm. Database searches must be performed with caution owing to the public nature of the
database and the high frequency of erroneous deposits. The ~uggc~tmn is to employ verified, published, recent sequences.

The most popular cleic acid sequence-based assay for fungi is Matrix Assisted Laser Desorp-
tion Tonization Time of Flight (MALDI-TOF). The technique generates spectra that are screened against a library of reference
spectra, which correspond to individual species. The strength of MALDI-TOF technology lies in the rapid sample analysis
(minutes) and the absence of any downstream data manipulation. Weaknesses of this system include the need for an exist-
ing library to compare generated spectra to and potential variability in results of unknown fungi if they are not grown under
conditions similar to reference spectra.

Thanks to the improvement of the identification methods in veterinary medicine, it has been possible to describe new
cryptic species responsible for specific diseases, e.g., the species included in the Aspergillus viridinutans complex, agents of
the sino-orbital Aspergillosis in cats) (Talbot and Barrs, 2017. Med Mycol, 56 [1]: 1:12). Another example is represented by
the recently described dermatophyte species within the T. benbamiae-complex (Cmokova et al. 2020, Fungal Diver, 104 [1]:
333-387; Peano et al. 2022, Vet Dermatol, Online ahead of print).

PCR-based methods targeting specific fungi are now used to detect several fungal pathogens directly from clinical samples.
Real-time PCR uses fluorescent dyes to enhance specificity through either a nonspecific DNA binding dye, SYBR green, or a
specific fluorescently labeled probe directed to a target sequence. Since one (or more, in the case of multiplex PCR) specific
pathogen is targeted, it is possible to work on ‘contaminated’ samples. These techniques are very ‘clinical-friendly” since they
are presented as ‘panels’ (e.g., PCR panel for ‘seizure episodes in cats’ to detect the main agents responsible for neurologic

Cryj 1 Neospora).

The use of serological tests (e.g., the search for wall fungal components, such Beta-Glucan) may be a precious tool to

diagnose and monitor the therapy response in a variety of diseases (e.g., disseminated Aspergillosis in dogs; avian Aspergillosis)

athobiology also became more pressing. Hybridization has been suggested as a biological mechanism of adaptation to new

hosts, and may lead to increased pathogenicity. Many examples of major hybrid yeast pathogens exist, such as Candida albicans,
C. orthopsilosis, C. metapsilosis, and multiple examples in the Cryptococcus gattii/Cryptococcus neoformans species complex.
Here the multiple hybridization events of the Malassezia furfur species complex will be discussed. Two distinct hybridization
events occurred between the same parental lineages, and these parental strains were originally also hybrids. The identification
of a pseudobipolar mating system and the analysis of the mating-type loci provide evidence that sexual liaisons of mating com-
patible cells from these parental lineages led to a diploid/aneuploid state in the hybrid lineages. Sequence similarity percentages
suggest that both parental lineages in fact are two different species. The genetic diversity of ca 300 strains belonging to this
species complex is evaluated in relationship to host background and phenotype.
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Objectives: Malassezia forms the dominant eukaryotic microbial community on the human skin. The Malassezia genus
possesses a repertoire of secretory hydrolytic enzymes involved in protein and lipid metabolism which alter the external cu-
taneous environment. The exact role of most Malassezia secreted enzymes, including those in interaction with the epithelial
surface, is not well characterized.

Methods and Results: In this study, we compared the expression level of secreted proteases, lipases, phospholipases, and
sphingomyelinases of M. globosa in healthy subjects and seborrheic dermatitis or atopic dermatitis patients. We observed upreg-
ulated gene expression of the previously characterized secretory aspartyl protease MgSAP1 in both the lesional and non-lesional
skin sites of affected compared to healthy subjects. To explore the functional roles of MgSAP1 in skin disease, we generated a
knockout mutant of the homologous protease MfSAP1 in the genetically tractable M. furfur. We observed the loss of MfSAP1
resulted in dramatic changes in the cell adhesion and dispersal in both culture and a human 3D reconstituted epidermis model.
In a murine model of Malassezia colonization, we further demonstrated MfSAP1 contributes to inflammation as observed by
reduced edema and myeloid pustule formation with the knockout mutant versus wildtype.

Conclusion: Taken together, we show that this dominant secretory M. aspartyl protease has an important role in enabling
a planktonic cellular state that can potentially aid in colonization and additionally as a virulence factor in barrier-compromised
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skin, further highlighting the importance of considering the contextual relevance when evaluating the functions of secreted
microbial enzymes.
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Invasive fungal diseases have been increasing in Asian countries. Recent advances in novel medical care such as solid
organ and stem cell transpl hemotherapy for cancer and cor d therapy, resulted in the increased
prevalence of invasive mycoses. Invasive aspergillosis, mucormycosis, and endemic mycoses are among the most common mold
infections in Asia. Non-classical and novel risk factors of invasive fungal diseases have been increasingly recognized in Asia.
In contrast to the classical neutropenic patients, most of the patients with invasive mycoses who had non-classical risk factors
are mostly non-neutropenic and may present with an atypical clinical manifestation. These novel risk factors include biologic
agents or small molecule kinase inhibitors used for cancer treatment, and severe viral pneumonia such as influenza pneumonia
or coronavirus disease 2019 (COVID-19) pneumonia. Recently, COVID-19-associated aspergillosis (CAPA) and COVID-19-
associated mucormycosis (CAM) have been described. These particular mold infections had high mortality. Treatment of CAPA
and CAM are similar to those who had mold infections without COVID-19. However, the interaction between triazole and

drugs used for the treatment of COVID-19 must be taken into consideration.

Timely and accurate diagnoses are crucial for the management of invasive fungal infections. Conventional fungal cultures
from sterile clinical samples or blood are useful but they are time-consuming. Nevertheless, the diagnosis of invasive mold
infections is challenging as the imaging is non-specific and the serological tests are not widely available in Asian countries.
In some circumstances such as those with non-classical risk factors, serology revealed relatively low sensitivities. Molecular
diagnostic tests are also the unmet needs among Asian countries for timely and accurate diagnosis of invasive fungal diseases.
Several factors should be considered for the appropriate choice of antifungal agents, including antifungal coverage, adverse
effects, underlying conditions, drug-drug interactions, and cost. Recently, novel antifungal agents such as novel triazoles or new
classes of antifungal agents have been studied and may be a promising choice for the treatment of invasive fungal diseases.
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Background: Fungal infection of the cornea, known as mycotic keratitis, can cause permanent corneal scarring and per-
foration resulting in the loss of the eye. This paper reviews the prevalence and epidemiology of mycotic keratitis in different
countries in West Africa to estimate its burden.

Methods: An exhaustive search of the literature was made on Google, PubMed, MEDfacts, Cochrane Library, and Web of
knowledge using different sets of keywords, viz. mycotic keratitis, ocular fungal infection, West Arica, risk factor, prevention,
etc.

Results: A study in Nigeria over a period of 4 years (1974-1977) dealt with 42 confirmed cases of mycotic keratitis with
Fusarium solani as the predominant etiological agent (14 cases) followed by Penicillium citrinum (8 cases) and Aspergillus fumi-
gates (5 cases), Candida spp (3 cases). The remaining 12 cases were that of Fusarium LA llus spp, Penicilli
sp, and Cladosporium spp. The predisposing factors identified were trauma from palm tree leaves, thorns, kernels, or other
plant objects, mechanical tools, and frying oil. A 10-year review (2003-2012) of 152 cases of corneal ulcers at the University
of Calabar Teaching Hospital, Calabar, Nigeria revealed only 2 (2.9%) cases due to Aspergillus sp, many patients in this study
were farmers. Other studies from Nigeria only mentioned the prevalence of keratitis without any mention of fungal etiology. Of
the two studies from Ghana, the one conducted in 1999 showed the predominant agents Fusarium spp. (52.3%) and Aspergillus
spp. (15.3%), in the other one conducted in 1999-2001, these agents were represented by 42.2% and 17.4% respectively. In
another prospective study of suppurative corneal ulcers in 290 cases in Ghana (June 1999-May 2001), the etiological agents
identified in culturally proven 77 (85.5%) cases of mycotic keratitis were Fusarium spp-46, A. flavus-9, A. fumigates-7, A. niger-
1, A. nidulans-1, and Aspergillus sp-1 A Siera Leonian study of cases of suspected infectious ulcerative keratitis from January
2005 to January 2006) detected 35.6% of mycotic keratitis and 13.7% of mixed fungal and bacterial etiology. A study on the
burden of serious fungal infections in Togo mentioned an annual incidence of 951 cases of mycotic keratitis but no details of
fungal etiology were mentioned.

Conclusion: Investigators have estimated the annual global incidence of fungal keratitis at over 1 million cases. Reports
of cases reported from some countries represent only a tip of the true burden of mycotic keratitis in West Africa. There is a
need for comprehensive surveys (involving collaboration between ophthalmol ) of mycotic keratitis
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Background: Routine laboratory testing for cryptococcal meningitis currently consists of Cryptococcal antigen (CrAg)
testing in blood and cerebrospinal fluid (CSF), CSF India ink, and CSF fungal culture. Quantitative cryptococcal culture (QCC)
is labor intensive and not feasible in most settings.

Objectives: We evaluated quantitative (qQPCR) and reverse transcriptase gPCR (RT-gPCR) assays to quantify cryptococcal
load in CSE, plasma, and blood. We also investigated the dynamics of fungal DNA and RNA detection during antifungal
treatment.

Methods: We developed a qPCR assay that can differentiate serotypes A, D, and B/C of Cryptococcus neoformans and
C. gattii based on the amplification of a unique nuclear Quorum sensing protein 1 (QSP1) and a multicopy 285 rRNA gene
and evaluated the assays on 205-patient samples from the AMBITION-cm trial in Botswana and Malawi (2018-2021). CSF,
plasma, and whole blood samples were stored per patient and were sampled at day 0 (baseline), day 7 and 14 for CSF and at
day 1,3 and 7 for plasma and whole blood post antifungal treatment initiation. A Roche LightCycler480 and Graph pad prism
were used for data analysis.

Results: A total of 205/209 stored patient samples (85 from Botswana; 124 from Malawi), were used. For QSP1 gPCR
tested in CSF at DO, 138 (81.7%) were serotype A, 28 (16.6%) were serotype B/C and 3 (1.8%) were a mixed infection of
serotype A and B/C. There was no amplification with 36 (17.6%) samples. There was no difference in fungal loads at D0, D7,
and D14 between serotype A and B/C with the QSP1 qPCR assay, and QCC. QCC showed a good correlation with qPCR
quantification with QSP1 qPCR (slope = 0.797, R2 = 0.73) and with 285 rRNA qPCR (Slope = 0.771, R2 = 0.778) assays.
The fungal load at DO was significantly higher in patients who died at week 2 (w2) and at week 10 (w10) as compared with
patients who survived post-week 10 (P <.01), with no significant difference in initial fungal load in both treatment regimens
(P >.05). Detection of Cryptococcus DNA (285 rRNA qPCR) in plasma or whole blood within the first 24 h of treatment was
significantly associated with early mortality at w2 and mortality at w10 (P <.01). QSP1 RT-qPCR showed that detection of
DNA was due to viable fungal cells as the quantification of QSP1 whole nucleic acids was systematically higher (X2 to 5) than
that of DNA.

Conclusi: Q ion of C.
at risk of death and may be a promising tool for monitoring treatment response in the future.

and C. gattii load in CSF and plasma at DO is useful in identifying patients
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Mycotic keratitis (corneal infection due to a fungal etiology) is a well-recognized ophthalmological emergency warranting
rapid initiation of specific antifungal therapy. However, the magnitude of the problem of mycotic keratitis in the community,
especially in the Indian subcontinent and the developing world, is, perhaps, less apparent. A minimal annual incidence estimate
of 1051, 787 cases (23.6/100 000 population [popln]) globally has recently been reported, with the highest rates being in
Asia (33.9/100 000 popln, an absolute number of 939 895) and Africa (13.5/100 000; 75 196); if all culture-negative cases
are assumed to be fungal, especially where the incidence of mycotic keratitis is known to be high, then the annual incidence
would be about 1480 916 cases. A fungal etiology has been found to account for a very high proportion (> 45%) of microbial
Keratitis cases in countries in the Indian subcontinent. Countries where a fungal etiology accounts for >25% of microbial
keratitis mostly tend to abut the equator. Interestingly, the proportion of microbial keratitis patients with a proven fungal
ctiology shows a significant negative correlation with the gross domestic product per capita. Although it is clear that the most
common fungal species are Fusarium, Aspergillus, and Candida species, marked regional variations in fungal etiology have been
noted. It is important to realize that sensitivity of the culture of ocular fungal pathogens can vary, depending on the pathogen,
as well as the competence of the testing laboratory. For some countries, multiple reports over time have been noted, with there
being some evidence of an increasing trend in the proportion of all microbial keratitis cases being diagnosed as mycotic keratitis.
Even in a single geographical location, cases of mycotic keratitis may be higher than the yearly average at certain times of the
year, such as during the harvest or windy scasons, or when there is increased relative humidity. A disturbing statistic to note is
that, in 8%-11% of patients with mycotic keratitis, the affected eye needs to be removed, representing an irreversible annual
loss of 84 143-115 697 eyes. It is recognized that many people suffering from mycotic keratitis in rural distant communities
never present to health care workers due to financial and other constraints. Hence, the actual number of people afflicted by
mycotic keratitis, man-days lost due to the disease and during therapy, and reduced quality of life due to persistent disability
(corneal scarring) in the Indian subcontinent and developing countries requires further study.

in ies in collaboration with primary health centers and hospitals in different countries. It should be
possible to produce a d antifungal : ial preparation for wid d prophylactic first-aid use
after corneal trauma, especially in rural areas.

" and i L
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Research becomes very significant and meaningful when it addresses a significant public health problem of a region. Fungal
keratitis, ulceration of the cornea due to fungal infection, is one such serious problem. This infection that results in monocular
blindness affects primarily the agrarian population and is considered to be a silent epidemic in India.

The current treatment for fungal keratitis is the topical application of antifungal drugs such as natamycin and voriconazole.
Nearly 40% of the patients do not respond to this treatment and require corneal transplantation. Treatment with antifungal
drugs is not a holistic approach as it addresses only killing the fungus. The exaggerated inflammatory response at the site of
infection may be a crucial factor in the disease outcome. And, this is not taken into account during the treatment due to the lack
of knowledge of the host response during the fungal infection. This was the starting point of our research in fungal keratitis—to
understand the corneal immune response to fungal infection.

Using mass-spectrometry-based proteomics studies on a tear from keratitis patients, we identified that in response to the
fungal infection, the complement and coagulation pathways were activated along with neutrophil-mediated defense responses,
notably the neutrophil extracellular traps. These pathways and their cross-talk with each other were primarily responsible for the
exaggerated immune response at the site of infection. We selected five tear proteins that were significantly altered and validated
them to serve as indicators of the inflammatory status of the ulcer in keratitis patients. Further, we developed a predictive
logistic regression model that incorporates tear biomarker levels and ulcer characteristics to identify the subset of patients who
are unlikely to respond to the antifungal treatment. We are currently exploring the possibility of using tear-derived EVs or their
cargo as adjuvant therapy to modulate the inflammatory response in these non-responder patients.

Through our efforts using proteomics approaches, we now have five tear proteins as indicators of the inflammatory status
in keratitis patients. These proteins along with the clinical features can identify the subset of patients who are unlikely to
respond to antifungal treatment. Additionally, we showed that keratitis patient tear-derived extracellular vesicles are enriched
blished role in immune modulation, EVs with proteasomes are thus promising
candidates for adjuvant therapy, which we are currently exploring. Thus, our journey of over a decade of research on fungal
keratitis started with the basic research to understand the host response that in turn provided the leads for translational research,
which is now advancing towards personalized treatment for these patients.

with As have an
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Background: To assess the spectrum of etiological agents of mycotic keratitis over an 11-year-period at a tertiary eye care
center in southern India.

Methods: A retrospective review was made of microbiological data relating to corneal scrapings performed over a period of
11 years (January 2011-December 2021) on 1200 individuals who presented with suspected microbial keratitis. Each individual
underwent corneal scraping and the scraped materials were subjected to meticulous microbiological analysis that included direct
microscopy (Gram-stain and lactophenol cotton blue wet mount) and culture on multiple solid and liquid culture media.

Results: A total of 404 fungal isolates were recovered from the corneal scrapings of 1200 patients with suspected mi-

crobial keratitis. Of the 404 fungal isolates, Fusarium spp (133) were the predominant isolates, followed by Aspergillus flavus
(104), Curvularia spp (24), Aspergillus fumigatus (17), Bipolaris sp (7), Alternaria sp (2), Colletrotrichum sp (2) Cylindrocarpon
lichenicola (2) Exserohilum sp (1) and Drechslera sp (1); there were also 111 filamentous fungus isolates that defied identifica-
tion in spite of various efforts made to induce sporulation. Of the 404 culture-proven cases of mycotic keratitis, 381 patients
confirmed ocular trauma while engaged in agricultural activity.

Conclusion: Fusarium spp., followed by Aspergillus spp., were the most common organisms found in mycotic keratitis
patients in this specific geographical area. Additional efforts are required to spread awareness among villagers about the dangers
of not promptly treating mycotic and other forms of microbial keratitis so that blindness and visual disability caused by corneal
scarring in rural areas can be reduced.



