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Introduction

Fungi are eukaryotic organisms that include yeasts, molds, and dimorphic
species. While many fungi are environmental saprophytes or part of the human
microbiota, a subset can cause opportunistic infections under conditions of
immune suppression. The increasing use of immunomodulatory therapies,
hematological malignancies, stem cell and solid organ transplantation, and the
emergence of global health crises such as COVID-19 have created ideal
conditions for the rise of invasive mycoses. In C. auris, identification by
morphology alone is difficult due to its resemblance to other Candida species.
Tissue hiopsies often show aggregates of budding yeast within blood vessels
(vasculotropism), microabscesses in organs like the liver and kidney, and
granulomatous inflammation. Periodic acid-Schiff (PAS) and Gomori
methenamine silver (GMS) stains are useful for fungal visualization, although
culture and molecular identification remain essential for species-level
confirmation [1,2].

Description

The host immune response to fungal pathogens plays a significant role in
disease manifestation and histopathological findings. Neutrophils are crucial for
defense against molds like Aspergillus and Mucorales, while T-cell-mediated
immunity is essential against yeasts and dimorphic fungi. In neutropenic
patients, histology may reveal rampant fungal invasion with little inflammatory
response, whereas granulomatous inflammation with caseation or necrosis may
be observed in patients with partial immune competence. Eosinophils, plasma
cells, and foreign body-type giant cells may also be present depending on the
chronicity and type of infection [3].

Emerging fungal pathogens also pose diagnostic and therapeutic challenges
due to antifungal resistance. Unlike bacteria, fungi have limited classes of
antifungal drugs-primarily azoles, echinocandins, and polyenes. Many
emerging fungi exhibit intrinsic resistance to one or more of these classes,
necessitating combination therapy or the development of new agents.
Histopathology can provide indirect clues to antifungal resistance through the
presence of treatment-refractory lesions, persistent fungal elements despite
therapy, or unusual tissue tropism. The importance of early biopsy and
histopathological examination cannot be overstated, particularly in
immunocompromised patients who present with nonspecific symptoms and
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rapid clinical deterioration. Minimally invasive procedures such as
transbronchial lung biopsy, skin punch biopsy, or sinus debridement can yield
valuable tissue for analysis. Prompt recognition of fungal morphology, vascular
invasion, and necrosis guides timely initiation of empiric antifungal therapy while
awaiting culture or molecular confirmation [4].

Furthermore, histopathological findings play a role in prognostication. Extensive
angioinvasion, dissemination, and necrosis are associated with poorer
outcomes, while localized granulomatous inflammation may indicate a more
contained infection. In postmortem studies, histopathology has often revealed
unsuspected fungal infections, underscoring the need for heightened clinical
vigilance. Recent advances in digital pathology and Al-driven image analysis
offer promising avenues for automated fungal detection and classification in
histological sections. Machine learning algorithms trained on annotated images
can potentially differentiate fungal genera based on morphology and staining
characteristics, assist in quantification of fungal burden, and flag high-risk
histological patterns. Such tools may augment the diagnostic capacity in
resource-limited settings or during outbreaks [5].

Conclusion

The landscape of fungal infections in immunocompromised patients is rapidly
evolving, with emerging pathogens posing complex diagnostic and therapeutic
challenges. Histopathology remains an indispensable tool in the clinical
mycology armamentarium, providing real-time insights into fungal morphology,
tissue invasion, and host response. Recognizing the unique histopathological
signatures of emerging fungi such as Candida auris, Mucorales, Fusarium,
Scedosporium, and dematiaceous species is vital for early diagnosis,
appropriate therapy, and improved outcomes. As molecular and culture-based
methods advance, histopathology continues to serve as a bridge between
morphology and molecular identity, offering contextual relevance and guiding
clinical decision-making. In an era marked by rising antifungal resistance and
increasing host susceptibility, the integration of classical histopathological
expertise with modern diagnostic modalities will be critical in addressing the
growing threat of invasive fungal diseases.

Acknowledgement

None.

Conflict of Interest

None.



mailto:steerurphy.murph@ae.nl
https://sciprofiles.com/profile/2611513
https://sciprofiles.com/profile/2611513

Murphy S. J Microbiol Pathol, Volume 9:1, 2025

References

1 Hatherill, Mark, Richard G. White and Thomas R. Hawn. "Clinical development of 5. Larson, Heidi J. "The state of vaccine confidence." Lancet 392 (2018): 2244-2246.

new TB vaccines: Recent advances and next steps." Front Microbiol 10 (2020):
3154.

2. Matz, Keesha M., Andrea Marzi and Heinz Feldmann. "Ebola vaccine trials:
Progress in vaccine safety and immunogenicity." Expert Rev Vaccine 18 (2019):
1229-1242.

3. Ahmed, Syed Faraz, Ahmed A. Quadeer and Matthew R. McKay. "Preliminary

identification of potential vaccine targets for the COVID-19 coronavirus (SARS-CoV-
2) based on SARS-CoV immunological studies." Viruses 12 (2020): 254. How to cite this article: Murphy, Steer. “Emerging Fungal Pathogens and
their Histopathological Signatures in Immunocompromised Hosts.” J Microbiol

4, Pawelec, Graham. "Age and immunity: What is ‘immunosenescence™." Exp Patho 9 (2025): 245.

Gerontol 105 (2018): 4-9.

Page 2 of 2


https://sciprofiles.com/profile/2611513
https://synapse.koreamed.org/articles/1082664
https://www.frontiersin.org/articles/10.3389/fmicb.2019.03154/full
https://www.frontiersin.org/articles/10.3389/fmicb.2019.03154/full
https://www.frontiersin.org/articles/10.3389/fmicb.2019.03154/full
https://www.frontiersin.org/articles/10.3389/fmicb.2019.03154/full
https://www.frontiersin.org/articles/10.3389/fmicb.2019.03154/full
https://www.frontiersin.org/articles/10.3389/fmicb.2019.03154/full
https://synapse.koreamed.org/articles/1082664
https://synapse.koreamed.org/articles/1082664
https://synapse.koreamed.org/articles/1082664
https://synapse.koreamed.org/articles/1082664
https://synapse.koreamed.org/articles/1082664
https://synapse.koreamed.org/articles/1082664
https://www.tandfonline.com/doi/abs/10.1080/14760584.2019.1698952
https://www.tandfonline.com/doi/abs/10.1080/14760584.2019.1698952
https://www.tandfonline.com/doi/abs/10.1080/14760584.2019.1698952
https://synapse.koreamed.org/articles/1082664
https://synapse.koreamed.org/articles/1082664
https://synapse.koreamed.org/articles/1082664
https://synapse.koreamed.org/articles/1082664
https://synapse.koreamed.org/articles/1082664
https://synapse.koreamed.org/articles/1082664
https://www.mdpi.com/1999-4915/12/3/254?luicode=10000011&lfid=231522type%3D1%26t%3D10%26q%3D%E6%96%B0%E5%9E%8B%E5%86%A0%E7%8A%B6%E7%97%85%E6%AF%92%E5%B1%9E%E4%BA%8ESARS%E5%86%A0%E7%8A%B6%E7%97%85%E6%AF%92&featurecode=newtitle%E7%9C%8B%E8%B5%B7&u=https%3A%2F%2Fwww.mdpi.com%2F1999-4915%2F12%2F3%2F254
https://www.mdpi.com/1999-4915/12/3/254?luicode=10000011&lfid=231522type%3D1%26t%3D10%26q%3D%E6%96%B0%E5%9E%8B%E5%86%A0%E7%8A%B6%E7%97%85%E6%AF%92%E5%B1%9E%E4%BA%8ESARS%E5%86%A0%E7%8A%B6%E7%97%85%E6%AF%92&featurecode=newtitle%E7%9C%8B%E8%B5%B7&u=https%3A%2F%2Fwww.mdpi.com%2F1999-4915%2F12%2F3%2F254
https://www.mdpi.com/1999-4915/12/3/254?luicode=10000011&lfid=231522type%3D1%26t%3D10%26q%3D%E6%96%B0%E5%9E%8B%E5%86%A0%E7%8A%B6%E7%97%85%E6%AF%92%E5%B1%9E%E4%BA%8ESARS%E5%86%A0%E7%8A%B6%E7%97%85%E6%AF%92&featurecode=newtitle%E7%9C%8B%E8%B5%B7&u=https%3A%2F%2Fwww.mdpi.com%2F1999-4915%2F12%2F3%2F254
https://www.mdpi.com/1999-4915/12/3/254?luicode=10000011&lfid=231522type%3D1%26t%3D10%26q%3D%E6%96%B0%E5%9E%8B%E5%86%A0%E7%8A%B6%E7%97%85%E6%AF%92%E5%B1%9E%E4%BA%8ESARS%E5%86%A0%E7%8A%B6%E7%97%85%E6%AF%92&featurecode=newtitle%E7%9C%8B%E8%B5%B7&u=https%3A%2F%2Fwww.mdpi.com%2F1999-4915%2F12%2F3%2F254
https://synapse.koreamed.org/articles/1082664
https://synapse.koreamed.org/articles/1082664
https://synapse.koreamed.org/articles/1082664
https://synapse.koreamed.org/articles/1082664
https://www.sciencedirect.com/science/article/pii/S0531556517306599
https://synapse.koreamed.org/articles/1082664
https://synapse.koreamed.org/articles/1082664
https://synapse.koreamed.org/articles/1082664
https://synapse.koreamed.org/articles/1082664
https://synapse.koreamed.org/articles/1082664
https://synapse.koreamed.org/articles/1082664
https://www.thelancet.com/journals/lancet/article/PIIS0140-6736(18)32608-4/fulltext
https://www.thelancet.com/journals/lancet/article/PIIS0140-6736(18)32608-4/fulltext
https://www.thelancet.com/journals/lancet/article/PIIS0140-6736(18)32608-4/fulltext
https://synapse.koreamed.org/articles/1082664
https://synapse.koreamed.org/articles/1082664
https://synapse.koreamed.org/articles/1082664
https://synapse.koreamed.org/articles/1082664
https://synapse.koreamed.org/articles/1082664
https://synapse.koreamed.org/articles/1082664

