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Abstract

Nowadays preventing the spread of fungal infections is extremally important
for the health of society. A new species of Candida species called Candida auris,
which is the cause of many infections has been detected recently. Candida auris
might be an etiological factor of invasive candidiasis in patients undergoing
invasive procedures and / or long-term broad-spectrum antibiotic therapy. The
species causes infection primarily in patients in hospitals, where the spread of
infections takes place very quickly. Therapeutic difficulties related to this yeast
result from the severe course of the disease and the resistance of the species to
standard antifungal medicines. Moreover, Candida auris causes diagnostic dif-
ficulties since it is not correctly detected by yeast identification systems which
are commonly used in laboratories. C. auris shows all the features of a pathogen
which is a threat to public health. The species is a challenge for the health care
system in Poland and in the world.
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Introduction

There are various microorganisms in the human
body that are human microbes. Fungis are part of
the microbiome called mycobacteria. Currently, only
about 5% of fungal species occurring in the human
body are known [1,2,3]. Yeasts are one from three
groups of fungi of medical importance in addition to
filamentous fungiand dysmorphic forms [4,6]. Yeasts
belong to the genus Candida and are widespread
throughout the world. The most numerous species
of yeast is Candida albicans, which occurs in 40-80%
of healthy people and is part of the microorganisms
of the physiological flora of the digestive system [4].
The species could cause yeast infection - candidiosis.
In women, vulvovaginal candidiasis is common, es-
pecially during pregnancy. In the course of diabetes,
candidiasis is manifested in the form of inflamma-
tion accompanied by acute pruritus and burning as
well as white or yellow vaginal discharge [5,6].
Hospital infections are a serious problem in epi-
demiology and organization of health care system.
Among hospital infections, fungal infections rep-
resent 9-10% of all infections. Infections caused by
fungi from the genus Candida are, according to avail-
able data, around 89% [6,7]. Candidiasis are usually
endogenous infections caused by the species C. al-
bicans, C. tropicalis. C. parapsilosis, C. glabrata, C.
krusei. They manifest themselves in fungemia, men-
ingitis, lung, endocarditis, kidneys, joints, cerebral
abscess and also inflammatory conditions in the gas-
trointestinal tract. Fungal infections are more com-
mon among oncological patients, especially those
who have impaired cellular response, which is im-
portant in the elimination of fungi from an infected
organism [7]. Fungal infections are more common in
oncological patients, eg with leukemia, transplants,
after chemotherapy, during and after the use of im-
munosuppressive drugs and broad spectrum antibi-
otics. Morover, low-birth weight infants, catheterized
patients, parenteral nutrition, with artificial heart
valves and long-term hospitalized patients are also
exposed to this type of infection. Patients with AIDS
with impaired cellular response are particularly ex-
posed to fungal infections . Fungal infections are also
a serious complication of surgical wounds and burn
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wounds. Studies show that 2 to 14% of cases of gener-
alized candidiasis occur in burned patients [7,8].

Epidemiology of Candida
auris infections

Candida auris was diagnosed for the first time in Ja-
pan in 2009, it was detected in a 70-year-old female
patient with an external ear infection. From the place
of detection, the name of species was taken , in Latin
auris means an ear [9]. Later the species was identi-
fied in South Korea and India. In the following years
it was detected many times: in 2014 in South Africa
and Kuwait. In 2015 appeared the information about
the occurrence of C. auris in the USA . In the same
year, this type of infection was recorded in Colombia
and Venezuela. In 2017, a report about the presence
of dangerous yeast in a hospital in Panama was pub-
lished. That was the first such information received
from Central America. Scientist who were looking
for C. auris infection pathways, noticed that the fun-
gus’s spread did not take place through travelling ,
but rather was related to the stay of infected people
in hospitals. In Europe, the first cases of Candida au-
ris were recorded in 2015 in the United Kingdom,.
In the London hospital an epidemic outbreak which
last 16 months , covered 50 cases related to Candida
auris was created[10]. In the researchers opinion the
species is a new pathogen that is a threat to public
health on a global scale due to the rapid spread in
the world [2,8]. In Europe, hospital epidemics caused
by C. auris occurred in Great Britain and Spain.
There are cases of patients with isolated C. auris in
Germany, France, Austria and Norway [10,11,12]. In
Switzerland the first case of the C. aulis was recorded
in 2017.

The route infection
of Candidia Auris

Candida auris exhibits all the features of a patho-
gen which is a threat to human health compa-
rable with multi-drug resistant bacteria such as
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Carbapenemase-producing Enterobacteriaceae.
These features include the ability to spread using
horizontal transmission and causing epidemics, the
ability to cause severe, even fatal disease and multi-
drug resistance [13]. To date it has been shown that
C. auris, unlike other Candida species, most often
causing endogenous infections, is easily acquired
through contact with contaminated hospital surfaces
and equipment as well as through contact between
people. To break the route of spreading the species is
necessary to identify the strain as soon as possible, by
isolating infected or colonized patients and absolute
compliance by medical personnel with the introduced
principles of contact insulation [2]. Candida. auris
could colonize the human skin for many months [13,
14, 15]. Studies which were conducted in 2012-2015
in a group of 54 patients infected with Candida auris
yeast showed that the average time from contact with
C. auris till the diagnosis of infection was 19 days in
the interquartile range of 9-36 days [16].

The risk factors for
C. auris infection

Candida auris yeasts are detected in patients with
pre-existing diseases, usually after a few weeks of
hospitalization. Most often, they attack patients who
were treated for long periods in intensive care units,
patients with respiratory diseases, patients after vas-
cular surgeries and previously treated with antifun-
gal therapy [17]. The infections usually spread in
the genitourinary system. A study in a group of 54
patients diagnosed with Candida auris showed that
50% of patients had a surgery, 73% had a central
catheter inserted and 61% had a bladder catheter
inserted [16].

Mortality in the course of
Candida auris infection

The first reported cases of C. Aulis infection were in
patients with chronic otomycosis and were associated
with healthcare. The infection occurred in the form
of candidiasis or other invasive infections which lasti
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up to three weeks. The course of the disease was char-
acterized by high mortality rate [11,12].

A study published in 2013 reported that mortal-
ity of C. auris blood infections was 33% for all pa-
tients and 57% for the subgroup of patients admitted
to intensive care units [11]. Mortality in the studied
group of 54 patients with Candida auris from 2012-
2015 was 59%. Studies from 2018 indicate a 40-60%
mortality rate in this group of respondents [13,16].

Laboratory diagnostic
possibilities

Candida auris isolates were obtained from the lower
respiratory tract, urine, bile, wounds and mucocuta-
neous swabs [17]. C. auris is characterized by thermo
stability, i.e. the ability to develop at 37 ° C - 42 ° C,
in contrast to C. haemuloniii and C. duobushaemu-
lonii, which do not develop at 42 ° C [1,18]. C. auris
could not be identified by microscopic examination
or growth on chromogenic agar. Biochemical tests
might incorrectly identify C. auris using Vitek-2, BD
Phoenix, MicroScan or API strips. [11,12]. Molecu-
lar-based methods have been developed to detect and
distinguish C.auris from other yeast [17]. In case of
diagnostic doubts, it is indicated to send isolates to
the reference mycological laboratory [11].

Resistance to antifungal
medicines

C. auris infections are mainly observed in patients
with previous exposure to antifungal drugs, which
could have played a role in the emergence of a new
pathogen [13]. Candida auris has the ability to
maintain or develop multidrug resistance. Nowa-
days, there is no established limit value for Candi-
da auris sensitivity [13]. There are three classes of
systemic antifungal medicines which are used for
treating invasive Candida infections: polyenes, tri-
azoles and echinocandins. The studies have shown
that 41% of Candida auris isolates were resistant to
at least 2 classes and 4% were resistant to 3 classes
of antifungal medicines. The majority of C. auris
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isolates described worldwide are resistant to fluco-
nazole [11,13,15]. Resistance to amphotericin B oc-
curs in a maximum of 35% of isolates and resistance
to echinocandin was reported in 2-8% of C. auris
isolates. The resistance to all three major classes of
antifungal drugs was described in 4% of isolates. An
additional difficulty in the therapy is the ability of
Candida auris to adhere to the surface of plastics
and biofilm formation, which makes the effective-
ness of medicines difficult [12,17].

Therapeutic possibilities

The optimal treatment scheme for Candida auris in-
fections has not been defined. Studies conducted in
the United States have demonstrated the sensitivity of
C. auris to echinocandin, which is recommended for
the treatment of fungal infections of this type [17].

For empiric treatment of C. auris in adults and
children who are above two months of age, echino-
candins are most frequently used. In the situation
of failure of the treatment amphotericin B should
be used. Due to the more frequent occurrences of
resistance, treatment should be started with routine
mycogram [1].

The spread of the patogen -
methods of control

On June 24, 2016, the Centers for Disease Control
and Prevention (CDC) issued an emergency alarm,
recommending US healthcare facilities, conducting
microbiological tests to early detect Candida auris in
patients [19]. One of the most important pathogen
transmission vectors is the hands of employees in
contact with the patient and its surroundings, i.e. bed,
table and other surfaces which the patient touches. It
has been propen that the persistence of C. auris on
moist and plastics sufraces is at least 14 days [15,17].
Despite the smaller predisposition to biofilm forma-
tion than C. albicans, C. auris has a greater ability to
survive on dry or moist surfaces [13].

A special, separate staff should be provided for
contact with patients with C. auris. It is necessary to
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constantly supervise the proper performance of pro-
cedures such as hand hygiene and disinfection of the
surface. The minimum contact time for the acquisi-
tion of C. auris is only 4 hours. The colonization on
human skin might last from several weeks to several
months [10,11,15]. In the care of more patients with
this pathogen, the use of isolation or cohorting prin-
ciples plays a large role. In order to eliminate yeast
from the skin, daily body washing with chlorhexi-
dine should be used [20]. The documentation of pa-
tients who are transferred to other health care centres
should include information about infection or colo-
nization with C. Aulis. The patient’s documentation
should also include special recommedations. Before
stopping the insulation principles, at least two con-
trol tests for the presence of C. Aulis should be car-
ried out. The test should be conducted at least one
week apart with negative results [12].

Recommendations for
hand disinfection

All C. auris prevention procedures emphasize hand
hygiene, however, they differ in the recommended
methods. Centers for Diseases Control and Preven-
tion, (CDC) at the Department of Health and Social
Care in the USA recommends disinfection with al-
cohol-based products or washing with soap and wa-
ter if hand are visually dirty. Public Health England
(PHE) at the Department of Health and Welfare in
the United Kingdom recommends washing hands
with soap and water and then applying hands disin-
fectant to dry hands. Nowadays, in Poland and in the
world there are no documented common arrange-
ments for the effectiveness of disinfectant products
against Candida auris in hand hygiene [15].

Recommended procedures
for desinfection of
surfaces in hospital

Formulations effective against C. difficile has shown
effectiveness against C. auris present on hospital
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surfaces Hydrogen peroxide and sodium hypochlo-
rite formulations also have this property[11,15,21,22].
It was discovered that peracetic acid at 2000 ppm,
shows activity against C. auris [15]. It was found that
at least 20 minutes exposure to UV-C light could be
effectively after disinfection of the surfa ces.Due to
the possibility of C. auris biofilm formation, a lon-
ger contact time of the disinfectant with the surface
should be taken into account in order to effectively
penetrate the biofilm. The studies show the effective-
ness of activities involving three times a day clean-
ing hospital surfaces with a solution of chlorine at
a concentration of 1000 pppm and a final (general)
cleaning at a concentration of 10,000 [11,15]. Hy-
drogen peroxide should be used in gaseous form

(a spray) [20].

Recommendations for
eradication of the pathogen
from patients’ skin

Unlike other species of Candida, C. auris has a high
propensity to be transferred through a contact from
a colonized patient and through contact with colo-
nized equipment [11].

Since it has been recognized that colonization of
patients is one of the ways of transmitting a patho-
gen in the hospital environment, effective methods
of eradication of the fungus from the body of pa-
tients, especially intensive care and surgical wards,
are tested. The most studied formulation is chlorhex-
idine gluconate. The studies have shown efficacy in
the eradication of C. auris with 2% chlorphexidine
gluconate with a 2 minute contact time. It was also
noticed that 2% chlorhexidine digluconate was even
more effective in 70% isopropyl alcohol also in a two-
minute contact time. In the combating of C. aris, lo-
cal use of nystatin and terbinafine is recommended at
most important body parts , such as the area where
an intravenous cannula was established [15]. In
eradication of the pathogen from the patients’ skin,
it was suggested to use iodine based formulas and
these which are based on chlorhexidine. Nowadays,
decolonization scheme and the effectiveness of the
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technique in the eradication of C. Aulis from the skin
is not described in detail [11].

Recommendations for
eradication of the pathogen
from the patients’skin

Unlike other species of Candida, C. auris has a high
propensity to be transferred through a contact from
a colonized patient and through contact with con-
taminated equipment [11]. Since it has been recog-
nized that colonization of patients is one of the ways
of transmitting a pathogen in the hospital environ-
ment, effective methods of eradication of the fungus
from the body of patients, especially from intensive
care and surgicalunits , are tested. The most studied
formulation is chlorhexidine gluconate. Studies have
shown efficacy in the eradication of C. auris with
2% chlorphexidine gluconate with a 2 minute con-
tact time. It was noticed that 2% chlorhexidine di-
gluconate was even more effective in 70% isopropyl
alcohol in a two-minute contact time. In the treat-
ment of C. aris, local use of nystatin and terbinafine
is reccommended at key areas , such as the area where
an intravenous cannula was established [15]. In
eradication of the pathogen from the patients” skin,
it was suggested to use iodine based preparations
and preparations based on chlorhexidine. Nowadays,
there are no approved decolonization regimens and
their effectiveness in the eradication of C. auris from
the skin [11].

The rules of home care
for patient dealing

with C. auris infection-
information for family

In the prevention of the C. auris outbreak, it is very
important that patients and their family members re-
ceive reliable information about the proper conduct
of contact with an infected or colonized person. It
is important to explain that colonization means the
possibility of transmitting a pathogen susceptible
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to a person and that colonization in the situation of
a decrease in immunity might turn into an active in-
fection. Healthcare workers should explain to family
members the need to thoroughly wash and disinfect
hands before and after the contact with the patient
or his/her environment (a bed, a cupboard, a drip
stand), especially before leaving the patient’s room.
Although for healthy people, the risk of C. auris in-
fection is low, patients and their family members
should continue the practice of hand hygiene after
returning home. If family members care of patients
with C. auris, they should consider wearing dispos-
able gloves while performing certain nursing activi-
ties such as changing the dressing on the wound or
assisting the patient in the bath. Patients with coloni-
zation of the pathogen should strictly abide hand hy-
giene, moreover all wounds should be covered with
a special dressing [11,23].

Summary

Due to difficulties with laboratory identification,
there is unsatisfactory reports on the spread of Can-
dida auris in different regions of the world. It is com-
monly known that the pathogen has been detected
on five continents in Europe, Asia, North America,
and South America and Africa. C. auris isolates
which were studied in the United Kingdom have dif-
ferent geographical origins, which suggests multiple
introductions into the country. American research
indicates clonal pathogen spread in several coun-
tries. European research based on the data from 2018
showed that C. auris was repeatedly placed in hospi-
tals in Europe, which poses a serious threat to public
health around the world [11,23].
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