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Fungal diseases pose a significant global health

challenge, affecting over 1 billion individuals annually

and causing more than 2.5 million deaths worldwide
each year. The rising incidence of fungal infections is

driven by factors such as population growth,

environmental changes, increased global travel and

trade, and the emergence of antifungal resistance (AFR),

which complicates treatment and leads to higher rates
of morbidity and mortality. Pathogens from genera such

as Aspergillus, Candida, Cryptococcus, and Pneumocystis

account for more than 90% of fungal-related deaths.

Additionally, diseases like mucormycosis, which surged

during the COVID-19 pandemic, contribute significantly
to morbidity and mortality in specific clinical contexts

(1).

The true prevalence of fungal diseases is often

underestimated due to inadequate diagnostic

capabilities. To address this, the WHO introduced the

model list of in vitro diagnostics in 2018 to improve

access to diagnostics, particularly in low- and middle-

income countries (LMICs). This list includes tests for

microscopy, fungal culture, blood culture,
histopathology, and various PCR assays for fungal

antigens and infections (2).

Despite these efforts, many LMICs face significant

barriers to accessing essential diagnostic tools.
Antifungal susceptibility testing (AST) and therapeutic

monitoring, which are common in high-income

countries, are rarely practiced in LMICs. The lack of
mycology laboratories, limited expertise, and low

awareness of fungal diseases among healthcare
providers further exacerbate the problem. In many

middle-income countries, the incidence of healthcare-

associated infections like candidemia is

disproportionately high, likely due to inadequate

infection control measures, overuse of antifungals, and

the absence of robust stewardship programs (3).

A survey conducted across 50 institutions in the

Balkans revealed that traditional diagnostic methods,

such as microscopy (96%) and culture (100%), were

widely available. However, access to modern diagnostic

tools like molecular assays (61%) was often limited and

typically reliant on outsourced services. The use of

matrix-assisted laser desorption/ionization time-of-

flight mass spectrometry (MALDI-TOF MS) was less

common in these countries compared to the rest of

Europe, likely due to its high initial cost, despite its

established reliability, speed, and cost-effectiveness.

Fluorescent dyes, such as calcofluor white for

diagnosing Aspergillus and Mucorales infections, were

used in only about one-third of centers, primarily in

high-income countries. While imaging techniques like

ultrasound (100%) and CT scans (93%) were universally

accessible, more advanced modalities such as PET CT

and PET MRI were less commonly available, though they

remain critical for specific clinical scenarios. These
findings underscore the need for more equitable access

to diagnostic resources in LMICs. Expanding access to
molecular diagnostic technologies could greatly

enhance the management of fungal infections in these

regions (4).

The rapid and precise diagnosis of superficial, semi-

invasive, and invasive aspergillosis is particularly
important in resource-limited settings, where

laboratory testing is either costly or unavailable. Timely
diagnosis is also essential for monitoring resistance

patterns and responding effectively in high-risk

environments, such as during pandemics or natural
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disasters, where cost-effective and rapid diagnostic

methods are crucial (5).

Addressing the global burden of fungal infections

requires the urgent implementation of rapid and

accurate diagnostic tools. Although rapid antigen tests

are available for some key fungal pathogens, the

introduction of molecular testing at the point of care

(POC) could significantly accelerate fungal diagnosis

and improve clinical and public health outcomes.

Molecular tests, with their high sensitivity, specificity,

ease of use, and quick results, have the potential to

fulfill this critical need (6).

Footnotes

Authors' Contribution: The entirety of this article's

work was conducted by M. M.

Conflict of Interests Statement: The author is the EIC

of the journal.

Funding/Support: The author declared no funding.

References

1. Arendrup MC, Armstrong-James D, Borman AM, Denning DW, Fisher

MC, Gorton R, et al. The Impact of the Fungal Priority Pathogens List

on Medical Mycology: A Northern European Perspective. Open Forum

Infect Dis. 2024;11(7):ofae372. [PubMed ID: 39045012]. [PubMed Central

ID: PMC11263880]. https://doi.org/10.1093/ofid/ofae372.

2. Bongomin F, Gago S, Oladele RO, Denning DW. Global and Multi-

National Prevalence of Fungal Diseases-Estimate Precision. J Fungi

(Basel). 2017;3(4). [PubMed ID: 29371573]. [PubMed Central ID:

PMC5753159]. https://doi.org/10.3390/jof3040057.

3. Denning DW. Global incidence and mortality of severe fungal

disease. Lancet Infect Dis. 2024;24(7):e428-38. [PubMed ID: 38224705].

https://doi.org/10.1016/S1473-3099(23)00692-8.

4. Pantic N, Barac A, Mano V, Dedeic-Ljubovic A, Malkodanski I, Jaksic O,

et al. Mapping the path to excellence: Evaluation of the diagnostic

and treatment tools for invasive fungal infections in the balkans. J

Infect Public Health. 2024;17(8):102493. [PubMed ID: 38970927].

https://doi.org/10.1016/j.jiph.2024.102493.

5. Trubin P, Azar MM. A fast-track to fungal diagnosis: the potential of

molecular diagnostics for fungi at the point of care. Expert Rev Mol

Diagn. 2024;24(3):143-6. [PubMed ID: 37991006].

https://doi.org/10.1080/14737159.2023.2287504.

6. Pai NP, Wilkinson S, Deli-Houssein R, Vijh R, Vadnais C, Behlim T, et al.

Barriers to Implementation of Rapid and Point-of-Care Tests for

Human Immunodeficiency Virus Infection: Findings From a

Systematic Review (1996-2014). Point Care. 2015;14(3):81-7. [PubMed ID:

26366129]. [PubMed Central ID: PMC4549862].

https://doi.org/10.1097/POC.0000000000000056.

https://brieflands.com/articles/archcid-158573
http://www.ncbi.nlm.nih.gov/pubmed/39045012
https://www.ncbi.nlm.nih.gov/pmc/PMC11263880
https://doi.org/10.1093/ofid/ofae372
http://www.ncbi.nlm.nih.gov/pubmed/29371573
https://www.ncbi.nlm.nih.gov/pmc/PMC5753159
https://doi.org/10.3390/jof3040057
http://www.ncbi.nlm.nih.gov/pubmed/38224705
https://doi.org/10.1016/S1473-3099(23)00692-8
http://www.ncbi.nlm.nih.gov/pubmed/38970927
https://doi.org/10.1016/j.jiph.2024.102493
http://www.ncbi.nlm.nih.gov/pubmed/37991006
https://doi.org/10.1080/14737159.2023.2287504
http://www.ncbi.nlm.nih.gov/pubmed/26366129
https://www.ncbi.nlm.nih.gov/pmc/PMC4549862
https://doi.org/10.1097/POC.0000000000000056

