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Candida auris: an emerging life-threatening fungal
pathogen of global public health concern

Abstract

The multidrug-resistant yeast Candida auris has in recent times emerged to be known as an
alarming threat to global health. Since it was first discovered in Japan in 2009, the virus has
spread to more than 50 nations, resulting in significant epidemics in health care facilities
throughout the world. It is currently endemic in several regions of Asia and Africa, where
infection death rates have been estimated to reach up to 72% in some cases. Treatment
for this infection is complicated by its resistance to numerous antifungal drugs, and its
threat level is increased by its ability to elude normal laboratory identification techniques.
Due to its ability to colonize skin and other surfaces, Candida auris is especially harmful
in healthcare settings as it can spread throughout hospitals as well as between them. Its
simultaneous emergence on multiple continents in genetically diverse clades highlights the
complexity of its epidemiology and the difficulties in controlling it. Although the exact
origins of this virus are still unknown, theories indicate that bird migration and global
warming may have had a role in its spread. Making a diagnosis of Candida auris is still
difficult. Because of its multidrug resistance and persistent transmission, Candida auris
requires innovative therapeutic and preventive approaches for effective management. To
combat Candida auris, this paper discusses its epidemiology, diagnostic methods, treatment
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Introduction

A major global health threat is the newly discovered, multidrug-
resistant yeast Candida auris. From its initial discovery in Japan
in 2009,' Candida auris has spread to more than 50 countries and
caused significant outbreaks in healthcare facilities across the globe.?
According to Hinrichs et al.,? it is now considered to be endemic in
several African and Asian regions. Its tolerance to several antifungal
drugs makes this infection particularly dangerous as it makes
treatment efforts more difficult. Multiple drug-resistant strains of C.
auris have been found worldwide by researchers. As per Chow et al.,*
the five main clades of C. auris are found in various regions, namely
I (southern Asia), II (eastern Asia), III (Africa), IV (South America),
and V (Iran). Geographic locations exhibit dramatically different
mortality rates for C. auris infections. According to Chow et al.,* the
five main clades of C. auris are found in the following geographical
locations: I (southern Asia), II (eastern Asia), III (Africa), IV (South
America), and V (Iran). Geographically, C. auris infection mortality
rates vary greatly; some data indicate that rates might reach 72%.5 C.
auris s multidrug resistance and capacity to elude standard laboratory
identification further compound the threat that it poses.

Candida auris has been recognized by the Centers for Disease
Control and Prevention (CDC) as a pathogen that can result in rapid
outbreaks and high mortality rates. The pathogen infects patients even
when there is no visible infection and lingers in the surroundings
of medical equipment and healthcare facilities, which can lead to
hospital outbreaks.® There are theories that this pathogen may have
originated because of global warming and that birds, with their high
body temperatures, may have helped spread the infection throughout
the world.” The origins of this pathogen are still unknown. C. auris
is a persistent danger in healthcare facilities due to its tendency for
horizontal transmission, regardless of its source.®

Candida auris does not colonize the gastrointestinal system or
mucosal surfaces like other harmful species of the yeast. Rather, it
has a distinct affinity for human skin and can remain on it for a long
time.” Long-term survival of C. auris on human skin and mucosal
surfaces in healthcare settings facilitates intra- and inter hospital
clonal transmission, which can result in large outbreaks in medical
facilities.>'® Easy skin-to-skin transmission, especially in medical
environments, contributes to the spread of C. auris."

According to Chowdhary et al,'" it has developed resistance to
frontline antifungal medications, which highlights the critical need for
innovative treatment and preventive measures. Because of its rapid
worldwide spread, difficult microbiological diagnosis, high death rate,
and ongoing transmissions, Candida auris poses a severe threat to
human health.'? This study is to investigate strategies for controlling
the rapid global spread of C. auris. Thus, the focus of this study is
on infection control and preventive measures, treatments, diagnostic
tools, and epidemiology.

Epidemiology
Emergence and global spread

The spread and appearance of C. auris have posed serious
problems for public health around the world. This pathogen was first
identified in 2009' and has subsequently spread to healthcare facilities
across the globe, causing epidemics of invasive diseases that can be
fatal.’® C. auris is especially concerning because of how rapidly it
inhabits the skin, how readily it transmits among patients, and how
long it survives in healthcare environments in spite of infection
control procedures. Moreover, it has grown resistant to every class
of antifungal medication, making treatment extremely challenging.'

C. auris has been identified as a “stealthy pandemic” since it was
discovered and is currently known to have spread to every continent
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except Antarctica. Presumably, C. auris was present as a human
pathogen before its official discovery in 2009, as it was commonly
mistaken as C. haemulonii."*'® Misidentified isolates from as far back
as 1996 in South Korea,'* 1997 in Japan,'” and 2008 in Pakistan'®
have been found by retrospective studies, suggesting an earlier
undiscovered presence.

In addition to being recognized as a novel species by 2009, C.
auris was also the subject of reports of invasive infections and hospital
outbreaks. Europe reported its first outbreak in 2013; between April
2013 and April 2017, a London cardio-thoracic facility reported 50
cases.”” Twelve patients’ samples from 2009 to 2012 were analyzed in
the first epidemic in India, which was reported in 2013. Genetically
related strains also made their way to Pakistan.' The first epidemic in
the Americas was documented in Venezuela by 2012,%° and Colombia
by the same year.”! According to Govender et al.”> and Okinda et al.,
the first solitary cases and outbreaks in Africa occurred in 2010 in
Kenya and South Africa. The first reports of cases were from Saudi
Arabia, Kuwait, and Oman in the Gulf region; later reports came from
the United Arab Emirates."

The simultaneous yet independent development of genetically
diverse clades on several continents is a noteworthy aspect of the
rapid emergence of C. auris.*® Four primary clades have been
identified through whole-genome sequencing of clinical isolates:
clade I is South Asian, clade II is East Asian, clade III is South
African, and clade IV is South American. Iran was the site of the
2018 discovery of the Iranian clade, the fifth clade.* According to
Rhodes and Fisher,"s molecular epidemiological research has revealed
groups of closely related isolates within outbreaks, suggesting local
and continuous transmission. Moreover, it has been noted that there
have been several introductions into countries including the US, UK,
and Germany, followed by local transmission.” For C. auris, clonal
proliferation appears to have occurred in every clade. Only one of the
two fungal mating forms is found in each given clade, even though
C. auris genomes still contain conserved meiosis and mating genes.
According to Mufioz et al.,” MTLa is specifically found in clades I
and IV, whereas MTLa, the opposite mating type, is found in clades
IT and II1.

Diagnostic techniques

According to De Gaetano et al.,”” C. auris s phenotypic similarities
to other species, including C. duobushaemulonii, C. haemulonii, C.
famata, and C. lusitaniae, make diagnosis difficult and frequently
result in misidentification in regular laboratory settings. Advanced
techniques like genetic sequencing, advanced mass spectrometry, or
upgraded VITEK 2 versions are necessary for precise identification.?®%
The internal transcribed spacer (ITS) of rDNA and the D1/D2 region
of the 28S rDNA are two loci that can be sequenced specifically to
help distinguish between distinct regional clades of C. auris.*® Due to
a lack of a thorough database for species identification, earlier versions
of VITEK 2 (bioMérieux, Marcy-1"Etoile, France) misdiagnosed C.
auris; however, the current version 8.01 can differentiate it from other
Candida species.*

According to Jeffery-Smith et al.,> C. auris can be separated
from closely related species using matrix-assisted laser desorption
ionization-time of flight mass spectrometry (MALDI-TOF MS)
when it is fitted with a specific spectrum. However, misidentification
is prevalent in places with limited resources where such technology
is unavailable, which results in the underreporting of C. auris
infections.*® Infections with C. auris often present with an uncertain
clinical presentation akin to other systemic infections. When severe,
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disseminated intravascular coagulation, shock, oliguria, and renal
failure can all be symptoms of bacterial sepsis.’! Fever is one of the
symptoms of candidemia. Systemic therapy is required for positive
cultures from sterile locations such as biopsy tissue, cerebral
fluid, blood or pericardial fluid. Serum beta-glucan testing assists
in diagnosis but may produce misleading results.’! Although the
principal diagnostic technique is still culturing blood or body fluids,
C. auris is more challenging to identify than other Candida species.
New chromogenic mediums have been developed to help identify
Candida auris and optimize the speed and accuracy of culture-
based diagnostics.* In addition to promoting the growth of Candida
albicans, C. tropicalis, and several other Candida species, the Pal
sunflower seed medium was initially developed in 1980 for the early
diagnosis and epidemiological study of Cryptococcus neoformans, a
potentially fatal mycotic agent in humans and animals.***” Therefore,
C. auris can be isolated from clinical specimens in microbiology and
public health laboratories across the globe by employing this easily
accessible and affordable media.

Public health significance

A severe bloodstream infection brought on by the species Candida,
candidemia is a serious threat to the public’s health, especially for those
who are immunocompromised or have significant underlying medical
conditions like solid tumors, hematological malignancies, HIV
infection, neutropenia, diabetes mellitus, or chronic kidney disease.
It is noteworthy that infants are also vulnerable.*® In hospital settings,
where even individuals without underlying medical conditions
may be vulnerable to intra-hospital epidemics, especially in certain
wards, these infections are especially alarming. Septic shock is a life-
threatening condition that affects around one-third of individuals with
candidemia.** According to Sikora and Zahra,* invasive candidiasis,
which includes C. auris infections, carries a high mortality rate of
up to 30-40%. Infections with C. auris have the potential to result in
even greater mortality rates of up to 70%. According to CDC data,
bloodstream infections caused by C. auris have a 39% 30-day fatality
rate and a 58% 90-day mortality rate.*!

Risk factor and transmission

Numerous risk factors can impact the onset and spread of
candidemia. Advanced age and infections originating in the abdomen
are important intrinsic factors directly linked to the onset of septic
shock in patients with candidemia.*® Five extrinsic factors were found
to be the most prevalent in a global retrospective analysis of C. auris
infections from 2009 to 2020: invasive medical procedures (such as
surgery, urinary catheters, and central venous catheters), prolonged
hospital stays, living in high-acuity skilled nursing facilities, and
exposure to both acute and long-term healthcare environments.*
No other factors were found to be as common. Amongst healthcare
settings, C. auris in particular has demonstrated a considerable
tendency for patient-to-environment-to-patient  transmission.
Research has documented extensive contamination of equipment
and surfaces in the environment that lasts for months, with C. auris
infection developing in patients as little as four hours after contact.
According to reports, C. auris infestations can also be disseminated
by ventilators in clinical care units.* The complete scope of C. auris
pathogenicity and invasive capacity is yet unknown, despite its
propensity for transmission and resistance.* This presents challenges
for effective control and containment techniques.

Therapeutics

C. auris exhibits a clade-specific pattern of antifungal susceptibility,
with this species displaying 70% global resistance to fluconazole and
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5% global resilience to echinocandins.* Furthermore, 23% of the
isolates are resistant to amphotericin B, an antifungal that usually
causes relatively minimal resistance in Candida isolates. There are
pan-resistant isolates with high minimum inhibitory concentrations
(MIC) for all of the antifungal classes that are currently accessible,
and about 20% of Candida isolates demonstrate resistance to two
antifungal classes.” Since the majority of C. auris species are
resistant to azoles and amphotericin B, echinocandins are the first-
line treatment for infections caused by this pathogen. Nevertheless, a
number of investigations have also documented C. auris resistance to
echino candins. In order to track the effectiveness of treatment and the
emergence of resistance, patients should therefore get frequent follow-
ups and reevaluations by microbiological culture investigations.'’

Control and prevention strategies

The growth and persistence of Candida auris in medical facilities
pose significant challenges to infection control and prevention
efforts. Remarkably, certain strains of Candida auris may form
biofilms on both biotic and abiotic surfaces.*” This ability results in
the permanent colonization of patients, mainly on the nares, skin and
other body sites. Regretfully, no effective decolonization method is
currently available, and colonization may continue for months before
becoming incurable and spreading further.?® It is speculated that
infected medical equipment, long-term environmental contamination,
and other variables play a significant role in nosocomial C. auris
transmission. The bacteria can also survive in the environment for
extended periods.*®

Due to the growing concern over C. auris infections, the 2018
Council for State and Territorial Epidemiologists (CSTE) Annual
Conference declared these as nationwide required to notify.¥’
Isolation in distinct wards with stringent preventative measures is
crucial for patients with proven or suspected infections, and all cases
should be reported to provincial or state departments of health.*’
Strict precautions should be taken against close contacts of infected
individuals, especially healthcare personnel until they display
negative results in confirmatory diagnostic testing. Furthermore, it is
advised to thoroughly clean shared medical equipment and wards to
stop additional transmission.*

Forsberg et al.?® state that further efficient infection control
strategies include healthcare personnel cleaning medical instruments
properly and practicing good hand sanitation by applying soap and
water, alcohol-based hand cleaners, or chlorhexidine hand rubs.
To avert the spread of C. auris, patients should be divided into
separate rooms, and contact tracing should be done to identify any
more potential exposures. Those who have been exposed should be
screened for asymptomatic colonization.?® Sodium hypochlorite and
topical hydrogen peroxide-based treatments should be utilized for
disinfecting sick patients’ rooms and equipment, even if commercial
cleaning solutions and white distilled vinegar have not been proven to
be effective against C. auris.”® According to Maslo and co-workers,*
there is potential for new technologies like pulsed-xenon UV light to
reduce C. auris contamination. However, more research is necessary
to determine their effectiveness in hospital environments.™

Conclusion

Due to its antibiotic resistance, tenacity in medical settings, and
quick continental spread, Candida auris represents a significant
threat to worldwide health concerns. This disease has caused major
outbreaks in healthcare facilities across the globe since it was first
discovered in 20009. Its ability to avoid normal laboratory identification
increases the hazard, and its resistance to certain antifungal medicines
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complicates treatment. Because C. auris can linger on skin and other
surfaces and facilitate transmission both within and between hospitals,
it is especially dangerous in healthcare settings. The simultaneous
appearance of genetically diverse clades on several continents
emphasizes the complexity of the disease’s epidemiology and control
difficulties. The following suggestions are offered on the basis of these
findings:

a) To improve early detection and infection control, medical
practitioners should be trained on the perils of C. auris
transmission and its treatment.

b) Inmedical facilities, employ thorough and frequent environmental
cleaning protocols.

¢) Adherence to infection control procedures to the letter is crucial.

d) To prevent misidentification, advanced diagnostic tools ought to
be available, particularly in environments with limited resources.
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