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Abstract:- 

Since 2009, there has been an increase in Candida 

auris infections from Eastern Asia to the Americas. 

This rise has led to many deaths and illnesses 

because treatments are often ineffective, and the 

fungus is resistant to several drugs. C. auris is one of 

the most concerning fungal pathogens related to 

healthcare in the 21st century. Genetic analysis 

shows that different groups of this organism have 

emerged simultaneously in various regions. Invasive 

infections and colonization mainly occur in patients 

in high-dependency environments. This situation 

raises concerns due to diverse antifungal resistance 

profiles and the spread of the fungus in units using 

different infection prevention measures. C. auris 

poses a significant threat in critical care medicine 

because of the increasing number of 

immunocompromised patients, with candidiasis 

being the leading cause of fungal infections. Since 

the first case was reported in Japan in 2009, 

infections have been documented in over 40 

countries, with death rates between 30% and 60%. 

C. auris can also trigger outbreaks in healthcare 

settings, particularly in nursing homes for elderly 

patients, because it spreads easily through skin-to-

skin contact. 

Keywords:-Candida auris, Candidozyma auris, 

multidrug resistance, antifungal agents, 

echinocandins, novel therapeutics, biofilm, 
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I. Introduction:- 
Candida auris is a newly emerged member 

of the Candida/Clavispora clade, first isolated in 

Japan in 2009 from the ear discharge of a female 

patient (5). The number of human fungal infections 

is rising at an alarming rate. These eukaryotic 

pathogens now infect billions of people around the 

world and kill more than 1.5 million people every 

year (6). The high death rates from invasive fungal 

infections are similar to those from common 

bacterial and parasitic diseases like tuberculosis and 

malaria (6). About 90% of all deaths from fungal 

infections are caused by species of Candida, 

Aspergillus, or Cryptococcus (6).From its discovery 

in 2009 until June 2020, C. auris has attracted 

considerable attention from both clinical and basic 

science research fields (7). 

C. auris distinguishes itself from 

other Candida species through three defining 

features: multidrug resistance, outbreak potential, 

and diagnostic ambiguity. It is often resistant to at 

least one, and often more than one, category of 

antifungal agents, resulting in clinicians having few 

effective treatment options (8). It is highly 

transmissible through environmental reservoirs and 

asymptomatic carriers, which boost its capability to 

cause prolonged and widespread outbreaks in 

critical care units. Adding to this multidrug 

resistance is the fact that it is often misidentified 

using standard diagnostic systems, thus being 

misidentified as other Candida species, potentially 

leading to inappropriate treatment. Such features 

require immediate consideration by infection control 

structures that have long been focused on bacterial 

pathogens (9, 10). C. auris is a new pathogen, and it 

may be misidentified and underreported because 

automated systems don't always get it right. This is 

because C. auris biochemical fingerprints haven't 

been added to many microbiology databases yet. C. 

auris has been incorrectly identified as other 

Candida species, Rhodotorula glutinis, and 

Saccharomyces cerevisiae in commercially available 

automated systems (11). Many clinical labs use 

RapID Yeast Plus (Remel, Thermo Fisher Scientific, 

Lenexa, KS), a commercial, manual, biochemical 

enzyme-based system, to find medically important 

yeasts (55). 
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Figure 1 scanning electron microscopy of Candida auris 

 

1.2 Objective and Scope of this Review 

In this review, our aim is to give an 

exhaustive overview of the current state of 

knowledge regarding C. auris infections, 

emphasizing its resistance to multiple drugs and 

novel drugs for the treatment of fungal infections. 

We begin with a discussion of the distribution of 

this pathogen and its genetic variability worldwide. 

Next, we explore the mechanisms of resistance to 

azoles, polyenes, and echinocandins and the 

formation of biofilms. The final part of our paper 

will be devoted to the analysis of promising 

therapies, including novel drugs. 

 

 

 

 

 

II. The Global Epidemiology of Candida 

auris 
Satoh et al. were the first to call C. auris a 

new pathogen in 2009 (12).  It ideally grows at 

37 °C, but also exhibits growth at 40–42 °C, albeit 

slowly (45, 50). A single isolate was first reported 

from the discharge of the external ear canal of a 70-

year-old patient at Tokyo Metropolitan Geriatric 

Hospital (Tokyo, Japan). Detailed Phenotypic, 

chemotaxonomic, and phylogenetic analyses 

showed that the organism belonged to 

the Candida genus, and was closely related to less 

common species such as C. haemulonii and C. 

pseudohaemulonii. Subsequently, in South Korea, 

15 patients suffering from chronic otitis media were 

found to be infected with unusual yeast isolates. 

These isolates were later confirmed through 

genomic sequencing to be Candida auris, and they 

were found to be clonally related (14). 

 

Table 1 Global Clades of Candida auris with their geographic origin, year and features: 

Clade Geographic Origin Year Identified Key Features 

Clade I South Asia (India, 

Pakistan, 

Bangladesh) 

2009 

(retrospective to 

2004) 

• Most Common clade globally 

• High Fluconazole resistance and 

moderate Amphotericin B 

resistance 

• Associated with large outbreaks 

Clade II East Asia (Japan, 

South Korea) 

1996 

(retrospective), 

2009 (formal) 

• Less virulent in animal models 

• Lower antifungal resistance (except 

fluconazole) 

• Often isolated from ear infections 

(not just bloodstream) 

Clade III Africa (South Africa) 2012 

(retrospective to 

2005) 

• High Fluconazole resistance 

• Variable Amphotericin B 

susceptibility 

• Associated with neonatal outbreaks 

Clade IV South America 2013 • High Fluconazole and 



 
 

  

International Journal of Pharmaceutical research and Applications 

Volume 11, Issue 3, May-June2026, pp:1301-1309 www.ijprajournal.com ISSN:2456-4494 

                                      

 

 

 

DOI: 10.35629/4494-110313011309   | Impact Factor value 7.429  ISO 9001: 2008 Certified Journal  Page 1303 

(Brazil, Venezuela, 

Colombia) 

(retrospective to 

2010) 

Amphotericin B resistance 

• Emerging Echinocandin resistance 

• Associated with healthcare 

outbreaks in ICUs 

Clade V Iran 2022 • Genetically distinct from other 

clades 

• Lower overall resistance profile 

initially  

(but fluconazole-resistant) 

Clade VI Singapore  

2023 
• Most recently identified clade 

• Genetically distant from Clade  I-V 

 

In subsequent years since its discovery, Candida 

auris infection cases have increasingly been reported 

in many geographical regions around the globe such 

as India, Pakistan, South Korea, Malaysia, South 

Africa, Oman, Kenya, Kuwait, Israel, United Arab 

Emirates, Saudi Arabia, China, Colombia, 

Venezuela, the USA, Russia, Canada, Panama, the 

UK, and other countries in Europe (50). 

The fast spreading ability of the microorganism has 

seen it reported in dozens of countries around most 

continents (13, 15, 17). 

 

III. Unraveling the Multidrug-Resistance 

(MDR) Mechanisms of C. auris 
3.1. Intrinsic vs. Acquired Resistance: A 

Foundation for Pan-Resistance 

Resistance mechanisms in Candida auris include 

intrinsic and acquired mechanisms. Intrinsic 

resistance is the natural property of the pathogen to 

withstand the presence of the antifungal agent 

regardless of previous exposure. In this case, it is 

mostly observed with fluconazole, where most 

Candida auris strains possess high minimum 

inhibitory concentrations(MICs) levels intrinsically. 

Acquired resistance occurs when genetic alterations 

take place following the pathogen’s exposure to the 

drug. As a result, pan-resistance strains arise that are 

resistant to all three types of drugs: azoles, polyenes, 

and echinocandins (17). 

 

3.2 Resistance to Azoles  

Azoles are the frontline drugs for most Candida 

species in systemic infections; nonetheless, due to 

the increased application of medicines, there is a 

constant emergence of resistance towards drugs 

(27). Over 90% of the clinical strains of C. auris is 

known to exhibit a high level of resistance to azole 

medications, especially fluconazole, while some 

types of C. auris strains exhibit a high degree of 

resistance to all three major antifungal classes (19). 

Azoles inhibit lanosterol 14α-demethylase enzyme, 

an enzyme coded by the ERG11 gene, which plays a 

vital role in ergosterol production. Azole resistance 

occurs in almost all C. auris strains (45). Point 

mutations within the ERG11 gene coding for 

lanosterol 14α-demethylase result in amino acid 

changes, hence alteration in the structure of the 

target enzyme, decreasing its binding affinity to the 

azoles (18). 

 

3.3 Resistance to Polyenes (e.g., Amphotericin B) 

Polyenes remain in clinical use due to the wide 

range of efficacy (echinocandins, first and second 

generation azoles) exhibited against pathogens from 

the genera Candida, Aspergillus, Cryptococcus, 

Fusarium, Mucorales (Rhizopus spp.), and endemic 

mycoses (Histoplasma spp.) (22). Amphotericin B 

(AmB) is fungicidal through direct binding to 

ergosterol present in the cell membrane, thus 

forming pores that cause cell death. However, 

several studies indicate that treatment of systemic 

mycoses with AmB caused by organisms, e.g., 

Aspergillus terreus, Scedosporium spp. and Candida 

auris, may not always be efficacious, mostly due to 

intrinsic or acquired resistance (21). AmB resistance 

is commonly mediated by mutations affecting 

ergosterol biosynthesis, especially ERG2 (C-8 sterol 

isomerase) and ERG3 (C-5 sterol desaturase). 

Mutations in these genes result in loss of function, 

preventing buildup of highly cytotoxic 14α-methyl-

3,6-diols which are accumulated as a result of AmB 

binding. Instead, the membrane gets saturated with 

non-specific sterols, which exhibit low affinity for 

AmB (23). 

 

3.4 Resistance to Echinocandins 

The echinocandins (caspofungin, micafungin, 

anidulafungin) target the synthesis of the fungal cell 

wall component mediated by the enzyme β-(1,3)-D-

glucan synthase (27). As of today, the 

recommendation is to use echinocandins as a 

primary treatment in cases of C. auris infection, with 

a relatively low number of isolates showing 

resistance (<5% worldwide). When the resistance 
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occurs, the selection of a proper treatment is very 

limited. The antifungal susceptibility testing by 

caspofungin was particularly difficult due to the 

appearance of Eagle effect (or paradoxical growth 

effect) by all isolates with the wild-type FKS1 allele 

at different intensities. The experiment involving 8 

representative isolates aimed to determine if the 

Eagle effect leads to pharmacodynamic resistance in 

vivo using a murine model of invasive candidiasis. 

Except for the isolates carrying the S639F mutation, 

all isolates remained susceptible to caspofungin 

administered in a human therapeutic dose. These 

results demonstrate that only FKS1 mutant isolates 

show resistance to echinocandins (24). It should be 

mentioned that antifungal susceptibility testing of 

the C. auris isolates by the broth microdilution 

method should not be done or performed with 

caution. AFST was performed on a panel of 106 C. 

auris isolates obtained from Colombia (56 isolates), 

India (40 isolates), and the AR isolate bank (10 

isolates). Four isolates out of 106 (3.8%) originating 

from India showed elevated MIC levels of 

caspofungin (≥4 mg/liter at 24 h) and, hence, were 

presumed to be resistant to all tested echinocandins 

(ANF, CAS, MCF) (25). 

 

IV. The Current Antifungal Arsenal and its 

Limitations 
At present, the clinical guideline for the 

management of invasive candidiasis, even C. auris, 

suggests the use of echinocandins, namely 

caspofungin and micafungin. For C. auris strains 

that are confirmed to be susceptible to 

echinocandins, liposomal amphotericin B (L-AmB) 

can be considered; however, L-AmB is highly toxic 

(27). Combination of a highly dose echinocandin 

and L-AmB may be considered for isolates showing 

resistance to both classes of antifungals. 

Fluconazole should not be employed since its 

resistance among isolates is near universal. World-

wide estimates suggest that over 300 million people 

suffer from severe fungal infections each year, 

causing over 1.5 million deaths annually. Of great 

concern, the prevalence of resistance to currently 

used antifungals has significantly increased, with 

some evidence indicating that over 10% of all 

Candida bloodstream isolates across the globe are 

resistant to fluconazole, a very common drug used 

for treatment. Thus, there is an urgent need to 

provide better access to novel antifungals, ensuring 

they are cheaper and safe at the same time (26). 

 

4.1 The Urgent Need for Novel Therapeutic 

Strategies 

Considering the increased cases of MDR 

and PDR C. auris infections, the inefficiencies of 

currently available treatment options, and lengthy 

diagnostic procedures, there is a need for innovative 

antifungal drugs. The ideal antifungal drugs should 

have the following qualities: (1) a unique mode of 

action that circumvents resistance mechanisms, (2) 

ability to target biofilms, (3) oral bioavailability for 

use in step-down therapy and ambulatory care, (4) a 

good safety profile, and (5) activity against pan-

resistant strains. 

 

V. The Pipeline of Novel Antifungal Agents 

and Therapeutic Approaches 
The antifungal pipeline of C. auris 

infections comprises several antifungal drugs, 

including rezafungin, ibrexafungerp (IBX), 

fosmanogepix, and T-2307 (arylamidine antifungal 

agent). The first drug is a prospective antifungal 

agent that emerged from anidulafungin and 

demonstrates significant in vitro antifungal activity 

towards C. auris, including echinocandin-resistant 

strains (28). The medication possesses a prolonged 

half-life, which allows weekly dosing of the 

medication. Clinical trials have demonstrated that 

rezafungin has a favorable toxicity profile with a 

low rate of adverse events. Conventional oral 

itraconazole capsules exhibit a bioavailability of 

about 55%, depending on whether the drug is 

consumed with meals, while its bioavailability is 

decreased in people with high stomach acidity (that 

is, those receiving acid suppression treatment). This 

condition prompted the creation of super-

bioavailability-itraconazole or SUBA-itraconazole. 

IBX is a novel class of medications (antifungal 

terpenoids) utilizing a proven mode of action. As 

echinocandins, the drug inhibits the synthesis of 1,3-

β-d-glucan for antifungal effect. Nonetheless, in 

contrast to echinocandins, IBX is a triterpenoid 

enfumafungin derivative (28). 

 

5.1 Ibrexafungerp: First-in-Class Triterpenoid 

(Inhibits Glucan Synthase) 

Ibrexafungerp (SCY-078 or MK-3118, 

Brexafemme) is a semisynthetic analog of the 

naturally occurring compound, enfumafungin, and 

represents the first drug in the triterpenoid class of 

antifungal agents. Ibrexafungerp exhibits wide-

spectrum in vitro activity against various isolates of 

Aspergillus spp. and Candida isolates, including 

resistant strains such as C. glabrata and C. auris, 

exhibiting point mutations fks1 and fks2 conferring 

resistance to echinocandin antifungal drugs (30). 

Ibrexafungerp exhibits strong fungicidal action 



 
 

  

International Journal of Pharmaceutical research and Applications 

Volume 11, Issue 3, May-June2026, pp:1301-1309 www.ijprajournal.com ISSN:2456-4494 

                                      

 

 

 

DOI: 10.35629/4494-110313011309   | Impact Factor value 7.429  ISO 9001: 2008 Certified Journal  Page 1305 

against Candida spp. Both the triterpenoid class and 

the echinocandins share an analogous mechanism of 

action and inhibit the production of 1,3-β-D-glucan 

by non-competitively inhibiting the enzyme 1,3-β-

D-glucan synthase complex. However, 

ibrexafungerp belongs to a different class of drugs 

compared to echinocandins, with different structural 

and overlapping binding sites, resulting in minimal 

cross-resistance between the two different classes. 

In vitro activity studies of ibrexafungerp were 

carried out using 16 clinical isolates of C. auris 

collected from countries including Germany, Japan, 

India, and South Korea, and a MIC90 value of 1 

μg/mL was observed for ibrexafungerp. (30, 32). 

 

5.2 Fosmanogepix: First-in-Class Gwt1 Inhibitor 

(Disrupts Protein Anchoring) 

Fosmanogepix (FMGX, PF-07842805, 

APX001, E1211) is a prodrug that is metabolized in 

vivo to the pharmacologically active metabolite 

manogepix (MGX, APX001A, E1210) via systemic 

phosphatases after administration. Manogepix is a 

novel anti-fungal compound that acts via inhibition 

of the fungal acyltransferase enzyme Gwt1, an 

integral part of the GPI-anchored protein maturation 

process (31). The enzyme Gwt1 is critical for the 

proper trafficking and attachment of mannoproteins 

to the plasma membrane and the cell wall. Inhibition 

of Gwt1 enzyme in C. albicans and S. cerevisiae has 

shown to alter maturation and localization of GPI-

anchored mannoproteins. This drug demonstrates 

potent activity against several pathogenic yeasts, 

molds, and dimorphic fungi, including Candida 

auris and Aspergillus fumigatus resistant to azoles. 

Furthermore, the in vitro antifungal activity of 

manogepix has been validated in mice for 

experimental candidemia caused by C. albicans, C. 

glabrata, and C. auris (30, 31). 

 

5.3 Rezafungin: Long-Acting Echinocandin 

Rezafungin (SP3025 and CD101; Cidara 

Therapeutics, San Diego, CA, USA) is believed to 

be the first second-generation echinocandin drug, 

demonstrating improved PK/PD 

pharmacokinetic/pharmacodynamic profiles. 

Currently, two phase III clinical trials are conducted 

for rezafungin to study its effectiveness as a 

treatment of candidemia and other invasive 

candidiasis, as well as its ability to prevent IFD (33, 

46). In contrast to most echinocandins, rezafungin 

demonstrates enhanced PK properties while 

avoiding hepatotoxicity due to reduced metabolism 

while maintaining the high efficacy of this class of 

drugs. In common with the rest of the echinocandin 

class, the action of rezafungin includes the 

inhibition of β-1,3-D-glucan synthase, an enzyme in 

the cell wall of fungi (34). Similar to anidulafungin, 

rezafungin represents an analog with the same 

alkoxy triphenyl component but different 

modifications at the C5 ornithine hemiaminal of the 

echinocandin core – choline aminal ether. For 

example, in cases of resistant Candida 

guilliermondii), those drugs are not equally effective 

in vitro, taking longer and larger doses to achieve 

fungicidal effect (30, 33, 34). 

 

VI. Beyond Treatment: Prevention and 

Control in Healthcare Settings 
For reducing the chances of spreading C. 

auris infection in acute care settings, healthcare 

personnel should apply both standard and contact 

precautions as advised by the CDC (35). After 

curing invasive infections, patients become carriers 

of these infections for a long time, hence, infection 

prevention measures must be applied at the time of 

treating this infection as well. If any patient with 

colonization or Candida infections is shifted from 

the health care facility to some other place, then it 

must be informed about this multiresistant organism 

(36).  

Proper cleaning of the room occupied by 

the infected person is necessary using EPA-

approved disinfectants, whose effectiveness is 

certified against fungal microorganisms (37). The 

risk of invasive infections due to C. auris will rise in 

the coming years because of the increasing number 

of co-morbidities in patients each year. According to 

one large UK outbreak, 2% chlorhexidine 

washcloths or 4% chlorhexidine solution was used 

to reduce skin shedding (37); however, despite such 

efforts, patients suffering from this infection 

continue to carry it in their body (38). 

 

VII. Future Perspectives 
Experimental studies with mice have 

confirmed that C. auris is more transmissible and 

sometimes resistant when compared with other 

candida species. However, one must understand that 

resistance does not always mean virulence. C. auris 

is another perfect example of new pathogens 

developing increased resistance. Climate change is 

likely playing a role in causing the appearance of 

this pathogen. The reason behind its success as a 

nosocomial pathogen lies in the fact that it can 

survive for a long time in the ICU. In order to 

counter this, it is essential to increase the 

development of antifungal drugs because of their 

limited number (40). In order to avoid infection, 
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health care institutions need to practice surveillance 

through monitoring and detection of the patients' 

medical history. For instance, in case where a 

patient is found to have contracted C. auris and later 

admitted again to the facility, doctors will be 

notified to take measures to prevent its transmission 

without having to go through the process of 

rescreening again. Moreover, the present SARS-

CoV-2 outbreak creates an excellent environment 

for its proliferation, enabling it to become a hidden 

enemy for the COVID-19 population, with multiple 

cases of C. auris invasions reported from COVID-19 

departments (41, 44). 

 

VIII. Conclusions 
Echinocandins are now considered the drug 

of choice for treating C. auris infections since they 

are effective and safe, although their selection is 

based on the prevalence of azole resistance and 

varying sensitivity to amphotericin B (40). It is clear 

that the world is going through an epidemic period 

where some infectious diseases have become 

prevalent, while there is a lack of antifungal agents, 

which makes the control of fungal infections a 

pressing issue. Fungal infections occur less 

frequently compared to bacterial infections; hence, 

there are fewer antifungal agents available. The 

discovery of unique fungal pathways is vital for the 

development of new antifungal agents (42). 

However, the few antifungals available are being 

overused, abused, misused, and used for too long, 

resulting in antifungal resistance. 

There are several areas of development and 

innovation in the research on nanoparticles as a 

solution to C. auris biofilms, and the following are 

some examples of recent developments. Targeted 

nanoparticles have been designed to possess 

targeting capabilities, and this can be achieved by 

modifying them with ligands or antibodies that 

recognize biofilm-specific molecules (43). 
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