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Abstract 

Mycoses, fungal diseases are an ever-growing challenge to global health, with 

such a wide variety of clinical manifestations that it is difficult to count them. Most 

fungal species are benign though a few of them (approximately 300) can affect 
the human being, especially the individuals with weak immune systems like 

patients with cancer, members who have undergone transplants, and people with 

HIV/AIDS. The dramatic increase in the invasive fungal infections is directly linked 

with improvement of medical interventions, immunosuppressive medications and 
prevalence of broad-spectrum antibiotics usage. Specific attention should be 

reserved to Candida auris, a stream of multidrug-resistant fungal pathogens that 

caused outbreaks in healthcare facilities across the globe.  C. auris has shown high 
mortality rates, resistance in multiple antifungal drugs, inability to be removed 

from surfaces, and common misidentification with regular diagnostics tools, which 

made the control and treatment of the infection difficult. Climate change, 

urbanization, global traveling, and agricultural overuse of antifungal medications 
serve as the additional factors promoting the spread of resistant fungal pathogens. 

Such dynamics indicate the necessity of more effective diagnostic technologies, 

surveillance, and new therapeutic strategies such as developing vaccines and 
using antifungal stewardship. This review gives a complete overview of the 

pathogenesis, epidemiology, diagnostic and resistance nature of fungal infections 

especially candidiasis, with a special emphasis on an emergent pathogen, Candida 
auris, its importance in putting forward the big effort as a multi-pronged approach 

as a great challenge in curbing or reducing the growing menace of fungal diseases. 
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Introduction 

Mycoses, also called fungal infections, pose a significant and changing threat to human health and show 

a broad spectrum of clinical enhancement, which varies between scab togous diseases (skin and nails) 
and systemic invasive, life-threatening infections. Although most of the fungus species are safe to 

humans, there are a few species that have the capacity to cause disease; this is estimated to be 

approximately 300 species (Casadevall, 2022; LeÃ orthachaitaoá particularly peculiar; 2021).  These 
virulent fungi have diverse virulence mechanisms that help them to colonize, invade and destroy the 

host (Angiolella, 2022). The cases of fungal infections are primarily incriminated among the 

immunocompromised population, such as HIV/AIDS, transplant patients, and chemotherapy patients, 

as they are linked to a high morbidity and mortality rate (Angiolella, 2022; Bruch et al., 2021).  

Fungal infections of humans are vast, ranging through superficial or cutaneous, subcutaneous, and 

systemic mycoses, which are, however, characterized by the body part affected and the identifying 

fungus species (Melo et al., 2017).  Superficial mycoses like pityriasis versicolor belong to the skin and 
hair and superficial tissues; whereas, cutaneous mycoses, e.g., dermatophytoses (athlete foot, 

ringworm), penetrate keratinized skin, hair, and nail tissue. Subcutaneous mycoses Include deeper 

layers of the skin and subcutaneous tissues such as sporotrichosis which are often caused by traumatic 
inoculation of fungal spores. The most serious fungal infection is the systemic mycosis, which are 

aspergillosis, candidiasis and cryptococcosis, which attack internal body organs and spread through the 

body (Srinivasan et al., 2014).  

Cases of invasive fungus infections have rapidly grown over the last several decades due to a variety of 

factors, one of the most significant being a rise in the number of immunocompromised patients, with 

other factors being an availability of broad-spectrum antibiotics and an access to more procedure-based 

care (Retanal et al., 2021). It is worth noting that the increased prevalence of invasive fungal diseases 
may be explained by the high number of patients with HIV/AIDS, namely in the African continent, as 

well as the spread of treatment using immunosuppressants across the globe and the development of 

multi-drug resistant fungi (Hou et al., 2024; “Journal of Mycology and Infection,” 2018).  

The fungal pathogens are opportunistic pathogens that in healthy people do not result in the disease but 

cause infections that are life-threatening among immunocompromised patients (Drummond et al., 

2014). With improvement in medical interventions on individuals living with cancer, autoimmune 

diseases, HIV, solid or stem cell transplants or invasive devices, life expectancy of individuals has 
increased and been enhanced, however, has also contributed to increased susceptibility to severe fungal 

infections in such individuals (Lino et al., 2024).  

Introduction to Candida auris as a case study 

Candida auris is one of the newly discovered multidrug-resistant pathogenic fungi that has proved to be 

of great concern to global health. It represents a high-threat to human health globally because it is hard 

to be diagnosed with a standard laboratory method and acquires in some forms resistance to any type 
of antifungal medication that is often used to fight Candida infections (Hetta et al., 2023). It was initially 

discovered in 2009 in Japan and has since then spread at a rapid rate all around the world where it was 

an outbreak inside healthcare facilities and plagued vulnerable patients (Wang et al., 2022).  

The diseases related to C. auris are especially dangerous and are mostly dangerous to people who have 
a low immunity system and are in hospitals (Brown, 2011). That can be explained by antifungal 

resistance, misidentification, and the potential to continuously colonize hospitals (Jong & Hagen, 2019). 

The immediate and correct identification of patients infected with C. auris, its susceptibility profile 
detection, and the correct application of infection control precaution methods represents essential steps 

in limiting the infection spread of this pathogenic yeast in healthcare facilities and outbreak prevention 

(Ahmad & Asadzadeh, 2023). In comparison with other Candida species, C. auris demonstrates an 

excellent skill to be transmitted among people (Jong & Hagen, 2019).  
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Susceptibility and immunocompromised States 

The immunocompromised are people with weak immune systems and have an increased risk of 

contracting a vast number of infections, including those attributed to opportunistic fungi. Compared to 

the general population, these persons, who are often seen in healthcare facilities, including in the 
intensive care units or transplant centers, are at high risk of acquiring severe and invasive fungal 

diseases, which may cause a heavy level of morbidity and mortality (Mallick et al., 2025) 

Immunocompromised states include varieties of conditions and factors which derail the usual operations 
of the immune system leaving individuals susceptible to infections. These states may be caused by a 

number of factors that include: defective development or functioning of immune cells that may be 

genetically incurred, acquired immunodeficiency syndrome disease (AIDS) which is caused by HIV 

infection, immunosuppressant drugs taken to prevent rejection of transplanted organ or treatment of 
autoimmune disorders, cancer related drugs e.g. chemotherapy and radiation therapy to treat cancer 

patients, cancer treatment, and chronic diseases e.g. diabetes, and poor nutrition that debilitate the 

immune system over time. With these groups, the immune system of the body has become weakened, 

and pathogenic fungi can become well-established with severe illness (Harun et al., 2019). 

Table 1: Classification and Examples of Human Fungal Infections. 

Type of 

Mycosis 

Affected Area Examples Causative Agents References 

Superficial 

Mycoses 
Outer skin/hair Pityriasis 

versicolor 
Malassezia furfur Melo et al., 

2017 

Cutaneous 

Mycoses 

Skin, nails, hair Athlete’s foot, 

ringworm 

Trichophyton, 

Epidermophyton, 

Microsporum 

Melo et al., 

2017 

Subcutaneous 

Mycoses 

Dermis, 

subcutaneous 

tissue 

Sporotrichosis Sporothrix schenckii Melo et al., 

2017 

Systemic 

Mycoses 
Internal organs Candidiasis, 

aspergillosis, 

cryptococcosis 

Candida spp., 

Aspergillus fumigatus, 

Cryptococcus gattii 

Srinivasan et 

al., 2014 

Immune system mechanisms against fungal infections 

The immune system uses many different ways of protecting against fungal infection, which include: 

Recognition of fungus-specific molecules by pattern recognition receptors on immune cells, which 

simulates downstream signaling pathways that activate antifungal immune responses (Lionakis et al., 
2023). Phagocytic cells like macrophages and neutrophils ingest and kill fungal cells in the process of 

phagocytosis. Lymphocytes T, such as CD4+ and CD8+ cytotoxic T cell, have a great responsibility in 

the proportioning of the antifungal immunity responses and destruction of infected cells. Signaling 
molecules are cytokines like interferon-gamma and interleukin-17 that control the homeostasis of an 

immune cell and lead to an antifungal immune response (Ruchti & LeibundGut‐Landmann, 2022).  

These defense mechanisms are overwhelmed when the immune system is weak leaving an individual 
at risk of infections with opportunistic fungi. Patients who are immunocompromised focus on the risks 

of developing invasive fungal infections because they have low immune defenses (Riley, 2021). With 

these people, the equilibrium between the immune system of the host and the fungal pathogen becomes 

worn and the fungus gains an opportunity to multiply and become spread across the body (Lamps et al., 
2014). Emerging fungal pathogens are novel or more dominant fungi that threaten the well-being of 

humans (Groll & Walsh, 2001). Emerging infectious disease An emergent disease is a new disease in a 

population or one that recently has been growing rapidly in incidence or geographic distribution. It is 
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not difficult to see that the main challenge is the prevalence of low-quality sick leaves (Harun et al., 

2019). 

The role of fungal pathogen emergence is complex and is facilitated by the following factors: Fungal 

pathogens may become established and spread to new geographical locations due to human 

demographic and behavioral changes, including the renewed international travel and urbanisation trends 
(Loh & Lam, 2023). Use of medical innovations e.g. organ transplantation and use of 

immunosuppressive drugs have further broadened the group of immunocompromised patients who 

develop fungal infections (Lino et al., 2024).  There are some alarming fungal pathogens, such as 
Candida auris, that has become multidrug-resistant and an outbreak in healthcare facilities; Aspergillus 

fumigatus, a commonly encountered mold capable of causing invasive infections when it enters the 

body of an immunocompromised patient; and Cryptococcus gattii which rarely causes fungal meningitis 
in the otherwise-healthy individual. The newer list of fungi whose species have been found to be 

infective to humans is increasingly getting larger and this is partly as a result of employing the molecular 

instruments to pin identify the species (Chabasse et al., 2009). Most of these fungi are resistant to 

various antifungal drugs and this has caused treatment failure and further death rates.  

Geographic location and spread of the emerging fungal pathogens have to do with a number of factors 

which include climate change, globalization and human activities. Climate change may also change the 

geographic area of fungus species occurrence and provide new chances of human infection. The spread 
of fungal pathogens across borders is promoted by globalization and the overall growth in international 

travel, however, human practices or activities, including deforestation and urbanization can alter the 

balance of ecosystems in favor of exposing humanity to fungi (Jafarlou, 2024). Fast environmental and 
climatic changes, and the growing mobility of people have helped infectious fungus propagation to 

other areas. These processes lead to the change in geographical distribution of the fungal diseases as 

well as appearance of drug-resistant pathogens (Jafarlou, 2024; Lino et al., 2024).  

Focus on multidrug resistance and environmental persistence 

The fungi may acquire resistance against the antifungal drugs by a number of ways such as: 

Modifications to the drug target making it less susceptible to the antifungal agent, An increment in the 

expression of the enzymes that destroy the antifungal agent, An intensification in the expression of 
efflux pumps to extricate the antifungal agent out of the fungal cell, and The creation of biofilm to 

safeguard fungal cells against the impact of antifungal agent. The climate change crisis and globalized 

transports are some of the issues that contribute to the adaptation of fungi to the rising temperatures and 

geographical expansions (Ball et al., 2020).  

Resistance in azole antifungals has been reported in certain fungal species which is believed to have 

come due to its large use in medicine as well as agriculture. These forces can occur as spontaneous 

mutations, horizontal transfer of genes or adaptive measures on environmental stress. Plasmid-mediated 
resistance transfer is not known to occur in fungi but fungus organisms can develop antifungal resistance 

and tolerance rapidly, frequently via activation of protective stress response pathways, and in some 

cases involving acquisition of aneuploidy or other copy number variation (Gow et al., 2022). The 
environmental factors of resistance Environmental factors Environmental factors contribute to 

resistance Environmental factors contributing to the resistance Environmental factors contributing to 

resistance. The risk factors include exposure to antifungal agents when in agricultural and medical 

conditions; antifungal-resistant development and transmission can be increased through environmental 

conditions (Islam et al., 2024).  

The antifungal agents’ dose and the spectrum of action are also key players in development of fungi 

resistance (Srinivasan et al., 2014). The probability of resistance evolving due to genetic modifications 
requires the population size, the rate of cell advancement, the number of resistance pathways, and the 

damage of fitness costs to the number of every resistance pathway (Fisher et al., 2022). Moreover, 

multidrug resistance among Aspergillus fumigatus has been identified when infected when exposed to 
some antifungals that are used in agriculture, thereby illustrating the mutual dependence of human and 

environmental health. Efflux pumps are prevalent mechanisms by which azole resistance occurs in the 
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Candida, whereas, in A. fumigatus, both target site mutations and elevated copy numbers of the target 

gene are frequently involved (Denning, 2022). 

Epidemiology and discovery 

Candida auris is a multidrug-resistant yeast and it has become an international threat to societal health 
(Beardsley et al., 2018). C. auris was initially discovered in Japan in 2009 but later has spread fast into 

the care centers in various parts of the world (Kim et al., 2024). This pathogen is highly pathogenic as 

it is resistant to various antifungal medications, remains persistent in medical institutions, and 
predisposes outbreaks (AlJindan et al., 2020).  The fact that it was a virulent pathogen in humans on 

three continents nearly at the same time, and it has strong pathogenicity in humans along with other 

experimental animal models raises the issue of the origin of the pathogen (García-Bustos et al., 2021). 

In Europe, the initial hospital-related outbreak was described in 2016 in a cardio-thoracic center in 
London, the UK, where 50 cases of C. auris were diagnosed between April 2015 and July 2016 (Stanciu 

et al., 2023).  

The fungus is long-lasting on patient skin and on the mucus membranes of the patients and in the 
hospital setting, highly transmissible, and capable of producing severe systemic infections in 

predisposed patients (Stanciu et al., 2023). Transmission and Pathogenicity Pathogenicity Pathogenicity 

is defined as the capacity of an asexual competent strain of a pathogenic agent to cause disease in a 
host. Candida auris has many virulence factors which make it pathogenic. Those would be its biofilm 

formation, attachment to the surface, and enzyme production, which is harmful to the tissue of the host 

(Watkins et al., 2022). C. auris develops biofilms on both the equipment used in healthcare facilities 

and the surfaces in such facilities, which is another factor predisposing it to existence in a healthcare 

facility and raising the risk of transmission.  

Transmission routes 

The Candida links or infection mainly can be spread by direct contact to colonized/infected persons or 
by contact with potentially infected surfaces or equipment. The yeast is able to colonize the skin and 

mucous membranes and infect wounds or cause candidemia and infections with penetration of one or 

multiple organs (LpezVilella et al., 2018). Healthcare facilities are one of the settings where C. auris 

may spread due to poor hygiene standards and insufficient cleaning of the environment (Jain et al., 
2022). Acquisition C. auris is comparatively simple, especially when patients are confined in intensive 

care units with multiple comorbidities, because the patients are in open contact with infected patients 

with C. auris, the environment, or the equipment used on the patients with the colonized diseases, which 
can result in fatal outcomes in hospitalized patients with C. auris (Ahmad & Alfouzan, 2021). Such 

places as intensive care units and the ones when the patient has a dire illness and invasive work is 

inevitable are deemed high-risk transmission areas (Arthisari et al., 2023).  

Table 2: Mechanisms of Antifungal Resistance in Candida auris. 

Mechanism Description Clinical Impact References 

Efflux Pump 

Overexpression 

Pumps antifungal agents 

out of the fungal cell 

Reduces intracellular 

drug concentration 

Denning, 2022; 

Gow et al., 2022 

Drug Target Mutations Mutations in genes like 
ERG11 affecting azole 

binding 

Reduced drug binding 

affinity 

AlJindan et al., 

2020 

Biofilm Formation Protects fungal cells 

from drug penetration 

Increased resistance in 
catheter-related 

infections 

Ahmad & 

Alfouzan, 2021 

Aneuploidy and Gene 

Copy Number Variation 

Increases expression of 

resistance genes 

Enhances tolerance 

under drug pressure 

Gow et al., 2022 
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Clinical Manifestations 

Candida auris may impose adverse outcomes on the health of patients due to systemic infection (Yune 

et al., 2023). Individuals with more than one health risk aspect are also highly vulnerable to dying once 

infected (Bhargava et al., 2025).  The invasion by C. auris has very high rates of mortality (Yune et al., 

2023). Cases of C. auris causing mortality may be challenging as majority of patients who die following 
the development of invasive infection have severe underlying conditions. Candidemia is the rapid 

growth of C. auris that affects the internal organs through the systemic blood infection process and 

results in the 30-70 percent crude mortality rate (Sanyaolu et al., 2022).  

Invasive ones that can be caused by C. auris colonization occur in about 10 percent of patients with 

mechanical ventilation and invasive devices associated with high risks (Ahmad & Alfouzan, 2021). It 

underscores the significance of the swift and precise diagnosis of C. auris to support the proper treatment 
and infection control processes (Ahmad & Alfouzan, 2021; Arthisari et al., 2023). Candida auris is a 

common cause of the bloodstream infections (candidemia), which may result in sepsis and septic shock. 

The most frequently noted invasive infection is bloodstream infection, and the rate of death in the 

hospital is on the same level or up to 30-60%. (Spivak & Hanson, 2017). The fungus may enter the 
bloodstream via different ways, among them are infected prostheses, central catheters, the skin, or 

mucous membranes being punctured. C. auris is a common parasite that weakened immune systems 

carriers (i.e. persons who received chemotherapy, an organ transplant, etc.) are especially susceptible 

to (Lopez-Villella et al., 2018). 

Diagnostic and symptom complexes 

Symptoms of C. auris infection may be different: they depend on the location of the infection and the 
health conditions of individuals. C. auris infection produces a certain clinical presentation that directly 

relates to the infection location (Sticchi et al., 2023). The clinical manifestation that is most prevalent 

is candidemia. C. auris infection often produces non-specific symptoms, which are similar to other types 

of infections; it can be hard to diagnose it. The organism is also halotolerant due to the colonization of 
C. auris on the skin, especially axilla and groin, which are the parts that may be under high salinity and 

temperature predisposition in the case of strenuous physical activity (Gaetano et al., 2024). C. auris 

might be misidentified by the traditional microbiological procedures, and this factor contributes to slow 

diagnosis and treatment (Watkins et al., 2022).  

Antifungal Resistance 

Also, the ability to resist various antifungal drugs is one of the most alarming peculiarities of C. auris. 

These also involve an opposition to often used azoles, echinocandins, and polyenes, reducing the 
amount of treatment, and leading to a higher chance of treatment failure (Bhargava et al., 2025). Another 

peculiar feature of C. auris is its capacity to spread biofilms and aggregative Hs, which can hardly be 

removal (Ahmad & Alfouzan, 2021). Arguably, there is resistance to azoles, echinocandins and 
amphotericin B. Drug-resistance strains of C. auris are related to more severe infections with 

hospitalization and a high number of deaths (Arthisari et al., 2023). 

Misidentification in clinical laboratories C. auris has been of major concern, at least during the first 
years following its detection. This has contributed to delayed diagnoses, improper treatment and 

outbreaks not being traced (Du et al., 2020). The cases of identification difficulties in the laboratory are 

explained by the fact that C. auris has unusual growth habits and cell shapes, which makes them in 

many cases incorrectly identified through traditional methods as other more widespread species of 
Candida (Bassey et al., 2016). The appearance of C. auris was valuable related to the laboratory-based 

detection (Giacobbe et al., 2023). Molecular diagnostic and matrix-assisted laser desorption/ionization 

time-of-flight mass spectrometry have helped enhance the accuracy and the time of identifying C. auris 
in clinical laboratories (Sigera et al., 2020). Some of the causes which have led to its rise real late 

include growth in international travel and the difficulty of identifying it in a laboratory (Boutin & 

Luong, 2024).  

Environmental Stability and Transmission 
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Its environmental persistence, which plays a significant role in its transmission and propagation since 
the species can remain on hospital surfaces within the environment over a long time (Sabino et al., 

2020). It may survive a couple of weeks on surfaces, which adds to its spread in healthcare facilities 

(Geremia et al., 2023). This heartiness allows colonization of the hospital rooms, and medical devices, 
resulting in outbreaks in healthcare centers. C. auris outbreaks have been reported in several countries, 

which proves its ability to invade healthcare institutions (Mallick et al., 2025). Europe The first reported 

hospital outbreak in the context of C.auris occurred in 2016 in an UK-based cardio-thoracic center, 
where 50 cases of C.auris infections were recorded between April 2015 and July 2016 (Stanciu et al., 

2023). 

C. auris is a concern of Centers for Disease Control and Prevention in the United States (CDC). It is an 

emerging fungus, and a dangerous risk to world health (Benedict et al., 2023). The World Health 
Organization has indicated C. auris as a priority that requires a comprehensive amount of research 

and/or efforts in the field of public health to restrict its dissemination (Benedict et al., 2023; Du et al., 

2020; Sticchi et al., 2023). C. auris colonizes the human skin preferentially as opposed to the other 
Candida species, which include Candida albicans, contributing to a nosocomial spread and outbreak of 

systemic fungal infection (Balakumar et al., 2024). The swift geographical dispersion of C. auris and 

its tendency toward the drug resistance have become an issue of concern among medical practitioners 

and health state organizations (Das et al., 2025). 

Diagnosis and Treatment Challenges 

C. auris may not be properly identified using conventional microbiological techniques, and instead of 

immediate treatment, it might take for some time to diagnose it. It may cause delayed diagnosis, 
ineffective treatment of medical workers and the possibility of the spread of an outbreak undetected 

(Hu et al., 2021). Traditional techniques are not so successful in C. auris identification because it may 

be confused with other Candida species easily (Gaetano et al., 2024). It underlines there is a necessity 
of more accurate diagnostic tools. The emergence of antifungal resistance to C. auris has made it 

difficult to select effective antifungal treatment. The increasing levels of antifungal resistance detected 

in the C. auris isolates produce a substantial barrier to the effective clinical care that frequently leads to 

the involvement of multidrug therapy or, in the most tenacious cases, leads to therapeutic intractability. 
Antifungal therapy is not endowed with specific guidelines and therefore it is hard to achieve informed 

antifungal treatment by the clinicians. Lack of conclusive treatment principles may further bring about 

delayed response time of target intervention applications, often forcing healthcare providers to 
undertake empirical procedures of treatment that may fail to work well with the available strain of C. 

auris. This is because they have strong personalities and not because they are stars (Griffith & Danziger, 

2020). 

Drug resistance: implications for treatment success 

Drug-resistant infections of C. auris are linked to a higher rate of mortality and increase of length of 

stay (Eix & Nett, 2024). Resistance emergence is a significant barrier to treatment success and in many 

cases, combination therapy must be used or experimental treatment should be applied (Kean et al., 
2020). Up to 50% percent of C. auris clinical isolates are claimed to be resistant to amphotericin B but 

the ways contribution to this resistance have not been determined yet (Rybak et al., 2021). Resistance 

among C. auris is acquired by different ways such as the modification of target sites, amplification of 
efflux pumps, and the ability to form biofilms. One of the saddest issues is a rapid development of 

multidrug-resistant isolates that would appear as a result of antifungal treatment (Giacobbe et al., 2023). 

About half of the C. auris isolates of several studies were showing resistance to fluconazole, then 
amphotericin B, and another antifungal medication (voriconazole, caspofungin and flucytosine) 

(Bandara & Samaranayake, 2022).  

The recent appearance of C. auris raises the necessity of quick and precise diagnostic tools in order to 

detect the organism and ascertain its vulnerability regarding antifungal medications. Such tests may 
assist in making the right treatment and help prevent infections (Mishra et al., 2023). To guide the 

treatment, it is necessary to conduct susceptibility tests and monitor the onset of resistance. The problem 

of antifungal susceptibility to the disease should be solved through rapid and precise diagnostics to 
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provide adequate decisions to treat infected people and prevent the progression of infection to the 
population (Posteraro et al., 2014). It is of high priority that C. auris isolates undergo antifungal 

susceptibility testing to avoid treatment failures and provide better patient outcomes.  

Innovation of treatment methods and drug production 

Because of the limitations attributed to the existing antifungal drugs, it is important to explore and 
express novel treatment options. Development of new antifungal treatment and new therapies is 

required to fight the C. auris post-infections. Shortage of licensed treatment has been among the main 

obstacles to effective parasite control in aquaculture (Shinn & Bron, 2012). Since the available 
repertoire of effective antifungal agents is limited, and there is the risk of developing resistant C. auris, 

new treatment methods are urgently needed, and they can involve the discovery of a new generation of 

antifungal drugs, adaptation of older ones to other uses, and the search of alternative treatment methods 
including immunotherapy and phage therapy. Of possible alternatives, combination therapies have also 

been suggested which can be used in the continuation or recurrence of infections, including flucytosine 

and amphotericin B bladder irrigations (Griffith & Danziger, 2020). 

Strategies of Control and Prevention 

C. auris is a very dangerous organism, and so its actual diagnosis and protection management is 

complicated right now. Preventative infection control measures or strict hand hygiene, environmental, 

and patient isolation in healthcare facilities will be important to curb the spread of C. auris infection 
(Hayes, 2024). The prompt case identification of C. auris with a rapid response through strict 

surveillance of infection control (i.e., hand hygiene, environmental hygiene, and isolation of infected 

patients) is vital to prevent nosocomial infections and outbreaks. Halili and Sorensen (2020) argued that 

big data may be deterred by resistance and dominated by hierarchical relations as well as hegemonic. 

Table 3: Risk Factors and Clinical Challenges Associated with Candida auris. 

Category Details References 

Major Risk 

Factors 

ICU admission, mechanical ventilation, 
immunocompromised state, broad-spectrum 

antibiotics usage 

Ahmad & Alfouzan, 
2021; Mallick et al., 

2025 

Clinical 

Challenges 

High mortality (30–70%), misidentification, 

delayed diagnosis 

Spivak & Hanson, 

2017; Yune et al., 2023 

Diagnostic 

Limitations 

Misidentification with C. haemulonii, limited 

sensitivity of conventional methods 

Du et al., 2020; Watkins 

et al., 2022 

Environmental 

Persistence 

Survives on surfaces for weeks, contributes to 

outbreaks in hospitals 

Sabino et al., 2020; 

Geremia et al., 2023 

Public Health and Implications of Infection Control 

The spread of C. auris can be prevented by early detection and vanguard of cases. Screening can be 

used to detect colonized people, through the use of screening programmes, so as to curb further 

transmission. Vigilant screening programs can be associated with immediate identification of colonized 
persons, which in turn allows to implement more specific infection control procedures and prevent 

additional ones (Hayes, 2024). Hyper vigilance use of infection prevention and control interventions is 

a major factor in the management and prevention of C. auris transmission (Halili & Sorensen, 2020). A 
proper disinfection of the environment is necessary to eradicate the C. auris on surfaces. Requisite 

cleaning measures as well as the use of suitable disinfectants play a fundamental role in effective 

environmental decontamination (Shinn & Bron, 2012).  

Along with the proper care about environmental disinfection, sterile compliance with hand hygiene 

measures proves to be one of the main pillars of efficient infection control interventions. Cleaning and 
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disinfection of environmental surfaces with proper antimicrobial agents should be practiced in depth to 
lower the environmental burden of C. auris. In patient care regions, special involvement must be 

directed to often operated surfaces and equipment (Sathyapalan et al., 2021). Little is known about the 

total numbers of cases on the ground, but it is believed that environmental disinfection is important in 
averting transmission of this emerging pathogen (Lucy et al., 2022). Skin disinfection and duhum 

cleansing is believed to be the optimal solution to minimization of the transmission (Omardien & Teska, 

2024). Body-wash chlorhexidine, octenidine wipes and mouth wash are effective (Sathyapalan et al., 
2021). The significance of infection control as a measure against the spread of C. auris has been stressed 

(Moore et al., 2022). 

Surveillance system importance 

Observation mechanisms are an essential aspect to track the appearance and the growth of C. auris. The 
priority should be to put in place effective surveillance facilities to keep track of the occurrence and 

transmission of C. auris. Such systems can contribute to the monitoring of the infections frequency, the 

risk factors and the control measures efficacy. Surveillance systems allow healthcare centers and public 
health agencies to respond to out of control infections by measuring the rate of infections and patterns 

and take targeted measures to control the scale of the infection. Healthcare-associated infections 

surveillance should occur to enhance patient outcomes (Sansom et al., 2022). One of the most 

appropriate methods of decreasing the rate of hospital infections is surveillance (Mandal et al., 2021).  

The healthcare workers can help to prevent the spread of C. auris by respecting the infection control 

guidelines and teaching the patients and their families (Blackman et al., 2021). Ignorance on the side of 

healthcare professionals is one of the biggest problematic issues in the spread of infection prevention 
(Hennessee et al., 2024). They should also know the signs and symptoms of C. auris infection and the 

necessary measures they must take in tooid its transmission. Healthcare facilities, policymakers, and 

public health agencies should cooperate in order to elaborate and carry on extensive measures to prevent 
and control C. auris infections (Yune et al., 2023). Population-based health protection and enhancement 

cannot be achieved without the use of public health policies. Its policy-makers are required to pay 

attention to numerous issues, such as scientific evidences, while making public health policies. The area 

of public health policy is important when it comes to solving many health issues (Sathyapalan et al., 

2021). 

C. auris has led to the introduction of a new risk of multidrug-resistant fungus pathogen, Candida auris 

(C. auris), which has been a great challenge to global public health (Sanyaolu et al., 2022). A swift 
spread level in healthcare facilities along with significant death rates related to invasive infections 

requires an in-depth knowledge of its epidemiology, clinical presentation, and effective control methods 

(Yune et al., 2023). Active surveillance procedures to diagnose the C. auris in critical care units were 
one of the offered components of infection control policy in hospitals (Mirabet et al., 2020). Regular 

cultures of active surveillance may help to detect the C. auris colonization early, which will be used to 

introduce infection control measures on time to prevent outbreaks (Mirabet et al., 2020). Due to the 

possibility of the occurrence of transmission of C. auris via donor during a transplant, a careful 

screening of the possible donor is essential (Azar et al., 2017).  

Research requirements and future directions 

New antifungal drugs should also be developed urgently to fight infections caused by C. auris. In the 
future, the mechanistic details of its biology, epidemiology, antifungal resistance, and pathogenesis 

must be understood with an aim to develop new tools and techniques of preventing, diagnosing, and 

treating C. auris infections (Du et al., 2020). New drug targets and the development of new diseases 
with enhanced anti-fungal properties should be conducted to make a breakthrough. Wholesale treatment 

of invasive fungal diseases is still a tremendous issue and there is an urgent necessity of new antifungal 

treatments (Citarasu, 2009). Genomics approach to the detection of resistance genes has been 

established to be a viable and precise means of determining resistance phenotypes. The management of 
antimicrobial resistance is useful thanks to the characteristics of genomics to identify the various genes 

of resistance all together. Use of genomics in surveillance of antimicrobial resistance assists in detection 

of new patterns of resistance and to provide optimal use of antimicrobials. More studies should be done 
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to investigate the mechanism of the antifungal resistance of C. auris. All these perfectly fit into the 
definition of that which is commonly referred to as a 5-year project in everyday language (Kim et al., 

2024). 

Diagnostic advances 

Diagnostic tests are very necessary in order to identify C. auris infections in good time and most 
importantly; the tests ought to be rapid and accurate. The development of novel molecular-based tests 

(PCR and next-generation sequencing) to diagnose C. auris has potential and could enhance the 

accuracy and reduction of time consumption in the diagnosis of C. auris. Creating quick and precise 
tests to diagnose C. auris has proven to be critical to the early detection and adequate treatment of 

infections (Hata et al., 2019). There is a need of continuous research to streamline the measures used to 

combat the control of infections to avoid outbreak of the infection by C. auris. This also involves testing 
the efficiency of various disinfection procedures and determining new strategies of decontaminating the 

environment. In the future, it would be necessary to research the effectiveness of various measures to 

combat infections, including hand hygiene, environmental decontamination, and patient isolation, and 

the prevention of C. auris (Tu et al., 2022).  

The modifications, including nanoparticles, drug repurposing, and the use of natural products, are also 

considered to have a life-saving effect and decreased resistance (Billamboz et al., 2021; Niño‐Vega et 

al., 2024). During the past decades, fungal infections have been experiencing an increasing rate, which 
poses a severe hazard on the global population (Cernakova et al., 2021). The reason is the problem of 

antimicrobial resistance, and the smaller number of classes of drugs than in bacterial diseases 

(Černakhova et al., 2021). The increase in fungal infections, which are complicated by viral ones, as 
well as the discovery of new forms of fungus in tumors and the appearance of new fungal pathogens, 

testifies to the pressing nature of the problem (Wang et al., 2025). The emerging multidrug-resistant 

fungal pathogen Candida auris (C. auris) has become a worldwide emerging global fungal pathogen 

that has raised lots of concerns in the medical field and the world at large (Jong & Hagen, 2019). First 
detected in Japan in 2009, C. auris has continued its spread around the world, resulting in nosocomical 

outbreaks of unacceptable mortality (S. Wang et al., 2023; Y. Wang et al., 2022).  It can be easily 

transmitted in healthcare facilities, dawdle a long time, infect the skin and survive on an inorganic 
surfaces (Kappel et al., 2024). What also complicates the situation is its ability to be resistant to 

significant antifungal drugs, making it highly problematic when it comes to the treatment and the 

necessity to introduce new treatment options (Hetta et al., 2023).  

These commensal fungi present an even higher risk of tissue and blood colonization and development 
of invasive diseases due to the rise in the application of invasive medical procedures and devices (Hetta 

et al., 2023). The challenges of precisely diagnosing C. auris and its low diagnostic yield when standard 

laboratory testing tools and protocols are used further add to the issues of properly evaluating the 
prevalence of the pathogen and taking proper, effective infection control precautions (Ahmad & 

Asadzadeh, 2023). There is a need to enhance already existing anti-infection measures and develop 

innovative verticals to prevent the transmission of C. auris in the healthcare environment. It has been 
produced in different parts of the body such as in the aural canal, urine as well as the respiratory system. 

The spread of the isolate in the hospital was brought under control by satisfactory infection control 

measures, even though the source of isolate could not be located (Kurt et al., 2021).  

The idea of vaccination has a huge potential of preventing fungal infections, especially among 
vulnerable groups. The improvements of immunology and the new types of vaccine platforms 

contributed to the creation of potential vaccine candidates against fungal diseases. However, it has 

several challenges regarding the creation of effective and sustainable vaccines against fungal diseases. 
Development of vaccines against fungus to provide protective immunity a prospective strategy in 

prevention of life-threatening fungal infections in people at risks is developing fungal vaccines targeting 

conserved antigens. There is a need to carry out intensive preclinical and clinical trials to ascertain the 
safety, immunogenicity and effectiveness of such vaccine candidates. There are various studies being 

undertaken to create vaccines that would be used to retain protection against C.auris and other fungal 

infections (Burgess et al., 2022; Casadevall, 2018; Harun et al., 2019; Lionakis et al., 2023). Role of 

climate change and environment in emerging fungal threats 
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Environmental aspects and climate change are becoming more accepted as possible causes and 
predictors of the new fungal menace. The redistribution and virulence of fungi can be modified by 

alterations in temperature, humidity, and other environmental circumstances, resulting in the 

development of new fungus pathogens and the transmission of those ones that already exist (Sabino et 
al., 2020). These factors may widen the geographical distribution of pathogenic fungi and introduce 

people to new, potentially more virulent, or drug-resistant organisms (George et al., 2025). One should 

remember that the threat of fungus may also be increased by natural disasters that displace people and 
rupture infrastructure as well as provide a perfect breeding environment of fungi. Current research 

regarding the linkages between environmental factors, fungal spread, and pathogen emergence is 

needed so that the dangers of fungal infection can be understood and mitigated. In addition, large-scale 

application of azole antifungals in the agricultural sector could accelerate the resistance of fungi, and 

this again would pose a greater threat to the health of humans (Money, 2024).  

The migration of plant pathogens beyond its geographical distribution is occurring due to globalization 

and international trade whereby they adapt to the new climate and environmental fitness, and the 
existence of modern farming practices such as a shift in land use and the vast use of antifungal chemicals 

(Islam et al., 2024). Fungal infections also appear and circulate because of human activity (Jafarlou, 

2024). Loss of forests, urban growth and agricultural activities have the potential of interfering with the 
functioning of ecosystems and creating more exposure of people to fungi (Jafarlou, 2024). The 

upheavals have the ability to open new ecological space where fungi are able to adapt and thrive. Due 

to climate change, fungal plant pathogens are emerging, and they become an increasingly significant 

threat to the global food supply (Seidel et al., 2024).  

Conclusion 

The problem of fungal infections, especially infections with opportunistic and drug-resistant fungal 

pathogens, such as Candida auris, has become a strong and increasing challenge to health care systems 
across the globe. The emerging epidemic of systemic fungal infections is influenced by more than the 

simple expansion of immunocompromised groups; it also represents a more general expansion of 

environmental and human factors (through global travel and changes in the climate as well as excessive 

use of antifungal compounds in medicine and agriculture). The dimension of Candida auris as a 
potentially fatal health problem across the globe is defined by its high mortality rates, habitability in the 

conditions of hospitals, resistance to the majority of antifungal medicines, and the problems of 

diagnosis. The effects of a late diagnosis, poor treatment and related infection controls may be disastrous 
and particularly in intensive care conditions. In order to counter this growing menace, there is need to 

tackle it through an integrated effort. Among these is enhancing the laboratory infrastructure on early 

and accurate detection, strict infection control procedures, enhancing the surveillance networks and 
encouraging research on novel antifungal therapy and vaccines. It is also essential to train healthcare 

workers, to reform the current policies, and to make people aware of the dangers to minimize the spread 

of the disease and to have better results in treatment. Fungal pathogens are evolving and hence, our 

scientific, clinical, and population health approaches to foresee, identify and resolve such infections 

within the next several decades should also be evolving. 
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