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Abstract

Elderly patients with systemic disorders and immunocom-
promised patients seem to have a higher risk of developing
morbidity from COVID-19. Candida albicans (C. albicans) is a
potentially dangerous pathogen for these patients, especial-
ly for denture wearers with prosthetic stomatitis who require
mechanical ventilation. C. albicans infection, the main candi-
diasis infection associated with denture wear, can compli-
cate COVID-19 and increase the associated morbidity and
mortality. Therefore, early diagnosis of C. albicans infection
in COVID-19 patients is important to establish more effective
antifungal treatment methods and prophylaxis strategies.
Hospitalized COVID-19 patients should undergo an oral ex-
amination to assess their oral health, and those with poor
oral health should receive the appropriate care and monitor-
ing. © 2021 S. Karger AG, Basel

COVID-19 Outbreak

An outbreak of pneumonia of unknown etiology was
observed in Wuhan, China, in late December of 2019 [1,
2]. The disease pathogen was identified as a new corona-
virus called severe acute respiratory syndrome coronavi-
rus 2 (SARS-CoV-2), and the disease was named corona-
virus disease 2019 (COVID-19) [2]. Considering its high
transmission rate, the health status of those who are in-
fected, and the threat to public health, COVID-19 is now
considered one of the main pathogens of the respiratory
system. The World Health Organization has classified
COVID-19 as a pandemic since March 11, 2020 [3].

Individuals of any age can be infected with COVID-19.
However, elderly patients and those with chronic medical
conditions, such as arterial hypertension, diabetes melli-
tus, and cardiovascular diseases, have a higher risk of de-
veloping severe symptoms [4]. Approximately 10-20% of
infected individuals develop a serious case of the disease,
which is characterized by interstitial pneumonia, acute
breathing difficulties, and septic shock [5]. Although var-
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ious factors that lead to morbidity and mortality in CO-
VID-19 have been the subject of recent research, the ef-
fects of bacterial and fungal oral coinfections have not
been thoroughly investigated [6]. In addition to being
more vulnerable to COVID-19, elderly people are also the
most likely demographic to have fungal infections due to
this group’s lower immunity and higher rates of systemic
diseases (e.g., diabetes mellitus) [7].

Is the Oral Cavity Relevant in the Morbidity of
Individuals Infected with SARS-CoV-2?

Dental prostheses can become a reservoir for microor-
ganisms [8], and the prevalence of elderly people who use
dental prostheses is generally high [9]. In 2010, 2.3% of
the global population, representing 158 million people
worldwide, was edentate [9]. In Brazil, the prevalence of
severe tooth loss in 2010 was significantly higher than the
global mean of approximately 78.2% [10]. Oral microor-
ganisms are associated not only with the development of
oral diseases, such as denture stomatitis caused by Can-
dida, periodontitis, or caries [8], but they can also lead to
an increased risk for several systemic diseases, including
aspiration pneumonia, gastrointestinal infection, pleural
infection, and bacterial endocarditis [8]. In addition, in-
fectious processes in the oral cavity can induce a system-
ic inflammatory process and thus affect various organs
and pathologies.

The use of full or partial dental prostheses induces
constant friction in the oral mucosa, increasing the pro-
liferative ability of microorganisms. This, in turn, can
lead to oral candidiasis, also known as denture stomatitis
[8], which is a fungal infection that affects most users of
dental prostheses (partial or total) and can be exacerbated
by factors such as poor hygiene, prosthetic material, pro-
longed use, night use, immunosuppression, and the fun-
gal species involved [8]. Candida-associated denture sto-
matitis has been found in approximately 60% of prosthe-
sis wearers [10]. The main strain of Candida responsible
for these infections is Candida albicans (C. albicans) [11].

The rate of Candida infection in elderly patients who
use maxillary complete dentures can be as high as 65%
[12, 13]. This is because the prosthesis covering the mu-
cosa produces a microenvironment conducive to Candi-
da growth (i.e., low pH and anaerobic) [13]. Factors that
promote infection include enhanced adherence of Can-
dida spp. to acrylic, reduced saliva flow under the sur-
faces of the denture fittings, improperly fitted dentures,
poor oral hygiene, and a high carbohydrate diet [14].
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Fungi of the genus Candida are considered opportu-
nistic microorganisms and are known to be a potential
cause of nosocomial infections [6], which can aggravate
pre-existing conditions [13]. Hospitalized patients show
a stronger predisposition to oral candidiasis due to envi-
ronmental and systemic changes which alter the natural
microbiota and favor the emergence of opportunistic in-
fections [15]. To date, little attention has been given to the
occurrence of opportunistic fungal infections in patients
suffering from COVID-19 and the associated potential
complications.

Patients affected by SARS-CoV-2 are subject to devel-
op lymphocytopenia. These patients are also likely to un-
dergo several treatments which can further increase their
susceptibility to infection, such as intensive care unit
(ICU) hospitalization, use of broad-spectrum antibiotics
and corticosteroids, and intubation. Any preexisting
chronic diseases (diabetes, hypertension, etc.) render
these patients further immunocompromised [6]. Togeth-
er, these factors make SARS-CoV-2 patients particularly
susceptible to the development of oral and oropharyngeal
candidiasis (OPC).

Although Candida pneumonia in immunosuppressed
patients is rare, the presence of Candida in the respira-
tory tract of immunosuppressed patients should not be
disregarded because it may lead to increased morbidity or
mortality [16]. Colonization of the lower respiratory tract
in mechanically ventilated immunocompetent patients
has been shown to be associated with a longer duration of
mechanical ventilation, increased pneumonia risk associ-
ated with ventilation, and increased length of stay in the
ICU and the hospital, and increased mortality [16-18].

In 2018, Pendleton et al. [16] showed that Candida
spp. are commonly observed in respiratory specimens of
hospitalized patients, with C. albicans being responsible
for >78% of cases. A recent study collected samples from
patients intubated in an ICU to detect possible associa-
tions between respiratory pathogens aspirated from the
trachea and oral biofilm [19]. The authors reported that
59.37% of the patients exhibited the same pathogens in
their tracheal aspirate and oral biofilm. Of these, 42.1%
developed ventilator-associated pneumonia (VAP), and
5.2% developed aspiration pneumonia. There was a sig-
nificant association between the presence of microorgan-
isms in the tracheal and oral samples, and C. albicans was
observed in >75% of the respiratory specimens [16].

Individuals who develop severe COVID-19 may re-
quire mechanical ventilation. One study reported that
16% of COVID-19 patients are admitted to the ICU, and
8.3% require invasive ventilation [4]. Mechanical ventila-
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Table 1. Oral candidiasis characteristics

Type Clinical characteristics Symptoms Treatment

Acute pseudomembranous Yellowish-white plaques or nodules Sensitivity Use of topical or

candidiasis Soft to gelatinous consistency Burning systemic antifungal*
Occurs on the surface of the lip and buccal mucosa, hard and ~ Dysphagia

soft palate, tongue, periodontal tissues, and oropharynx

Acute atrophic candidiasis

Symptomatic inflammatory erosions dispersed in the mucosa
Located, preferably, along the back of the tongue

It can cause burning if
you eat acidic or hot food

Use of topical or
systemic antifungal*

Chronic hyperplastic candidiasis ~ White stained or homogeneous lesions

Occurs on the oral mucosa or on the lateral border of the

tongue

- Use of topical or
systemic antifungal*

Chronic atrophic candidiasis
Circumscribed or diffuse form
Ulcerated or not

Bright red surface, with a velvety or stony appearance

Pain
Irritation
Salivation disorders

Use of topical or
systemic antifungal*

Median rhomboid glossitis Symmetrical area

Occurs on the tongue anterior to the circumvented papilla
It is made up of atrophic filiform papillae

- Use of topical or
systemic antifungal*

Angular cheilitis Erythematous fissure

Occurs in the labial commissures (unilateral or bilateral)

- Use of antifungal
creams and ointments

It is usually associated with an intraoral Candida infection

* The treatment of choice depends on the condition in which the patient and the disease are found.

tion apparatuses are associated with an increased risk of
nosocomial pneumonia, specifically VAP [20]. This type
of pneumonia is an important cause of morbidity and
mortality in ICU patients [6, 19] and has been associated
with the microbiota of the oral cavity and the oropharynx.
For example, the presence of periodontitis has been
shown to be associated with an increased risk of develop-
ing VAP [21]. In addition, patients with mechanical ven-
tilatory support have a significant reduction in the flow of
saliva. Because saliva is an important protective layer,
changes in its flow can increase the risk of opportunistic
infections.

A recent study showed that OPC is a probable cause of
morbidity in severe COVID-19 patients [6]. Recently, a
case of OPC in a non-severe COVID patient due to the
use of empirical broad-spectrum antibiotics has also been
reported [22]. The process of OPC infection begins with
the simple colonization of Candida in the oral mucosa
[6]. Patients may present with local discomfort, changes
in taste, oral burning, glossodynia, dysphagia, and/or
breathing difficulties [6]. In most cases, this opportunistic
infection is acquired endogenously and develops when
the host’s local defenses are weakened [6]. C. albicans is
the most relevant species in the development of this dis-
ease and is present in >80% of cases [10]. Salehi et al. [6]
reported that C. albicans accounted for 70.7% of isolates
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from COVID-19 patients who developed OPC. In addi-
tion, COVID-19 patients who were aged 50 or older were
reported to be more likely to develop OPC. These results
highlight the need for COVID-19 patients to undergo an
oral cavity assessment to ascertain the presence of oral
candidiasis in order to establish a treatment protocol and
minimize the chances of developing Candida-related
problems.

Considering the disease progression of COVID-19
and its severity, most infected patients have one or more
of the several systemic (e.g., lymphocytopenia, ICU ad-
mission, invasive or noninvasive ventilation, use of
broad-spectrum antibiotics, use of corticosteroids, im-
munosuppression) or local risk factors (e.g., use of dental
prostheses, inadequate hygiene habits, reduced salivary
flow due to the use of medication) that favor Candida
proliferation and infection. In cases for which treatment
is not performed or is ineffective, for example, in flucon-
azole-resistant Candida or in immunocompromised pa-
tients, oral candidiasis can spread from the oropharynx
to the esophagus or systematically through the blood-
stream or upper gastrointestinal tract. The resulting can-
didemia has been shown to have significant morbidity
and a mortality rate of 71-79% [23]. It is therefore impor-
tant to consider the treatment management of these pa-
tients in the hospital environment.
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How Can the Risks of Candidiasis in Hospitalized
Patients Be Reduced?

The timely detection of oral candidiasis, prosthetic
stomatitis, or OPC and the identification of etiologic
agents in COVID-19 patients are important to optimize
therapeutic results [6]. It is important that doctors, nurs-
es, and professionals who care for elderly patients be
aware of the risk factors, diagnosis, and treatment options
for oral candidiasis [13].

Oral candidiasis can present either as an acute form, as
acute pseudomembranous candidiasis, and acute atro-
phic candidiasis (or erythematosus) or as a chronic form,
as chronic hyperplastic candidiasis (or Candidaleukopla-
kia), chronic atrophic candidiasis (candidiasis induced by
prosthesis or prosthetic stomatitis), median rhomboid
glossitis, and angular cheilitis. The characteristics of the
different types of oral candidiasis are shown in Table 1.
Pseudomembranous candidiasis and prosthesis-induced
candidiasis (prosthetic stomatitis) are the most common
forms. The plaques present in pseudomembranous can-
didiasis are easily removed, revealing an erythematous
and non-ulcerated mucosa [13]. In most cases, this form
of the disease has asymptomatic lesions, except in the
most severe cases where patients complain of sensitivity,
burning, and dysphagia [13]. In prosthetic stomatitis, the
palate is hyperemic and painful. However, most patients
are asymptomatic [13]. Clinical symptoms are reported
in Table 1.

The drugs indicated for the treatment of C. albicans
infections are topical antifungals, such as nystatin (in the
form of lozenges, suspensions, or mouthwashes) and
should be used as a rinse 4 times a day for 2 weeks, or dis-
infectant agents such as 0.12 or 0.2% chlorhexidine [24].
However, systemic antifungal therapy is recommended
in patients with recurrent intolerance to topical treatment
and patients at high risk of developing systemic infec-
tions. In these cases, 2 drugs can be used: clotrimazole, in
the form of an oral tablet or 10 mg pills, administered 5
times a day for 14 days, or fluconazole, at a dosage of 50—
100 mg daily for 7-14 days, or in the case of stomatitis
prosthetic, a dosage of 50 mg for 14 days, administered
concomitantly with local antiseptic treatment for the
prostheses [13]. Nystatin is recommended as the drug of
choice due to its effectiveness, absence of serious side ef-
fects by oral use, and reduced cost compared to other
drugs [25]. For uncomplicated oral candidiasis where sys-
temic treatment is necessary, topical therapy should con-
tinue, as it reduces the dose and duration of the necessary
systemic treatment [13].
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All hospitalized patients should undergo an examina-
tion of the oral cavity regardless of the reason for hospital-
ization. However, for immunosuppressed patients or those
at risk of becoming immunosuppressed, such as CO-
VID-19 patients, examination of the oral cavity is even
more important to reduce morbidity and mortality from
opportunistic infections such as prosthetic candidiasis. For
people who wear prostheses, a good starting point would
be to collect the patient’s oral anamnesis before removing
the prostheses and performing a complete mouth exami-
nation, including an inspection of the soft and hard palate
as well as the oral mucosa [13]. In cases where uncompli-
cated oral candidiasis is identified, improved oral hygiene
and topical antifungals are generally suitable treatments.

It is important that the dentist adequately supervises
and guides nurses and nursing technicians to perform sat-
isfactory and effective oral hygiene. The hygiene protocol
can be easily performed by professionals from the ICU
multidisciplinary team. Oral hygiene in ICU patients is a
basic and necessary procedure, objective of which is to
maintain tissue health of the oral cavity. This procedure
aims to prevent infections, maintain mucosal moisture,
promote patient comfort, and prevent the development
and maturation of a biofilm with higher pathogenicity in
the oral cavity, which includes not only teeth but also mu-
cosa, tongue, and fixed and/or mobile prosthetic devices
[26]. The use of broad-spectrum antibiotics to treat VAP
patients has increased fungal infection in treated individ-
uals [19]. This emphasizes the importance of establishing
guidelines about Candida colonization and assessment of
invasive candidiasis and ultimately establishes early anti-
fungal treatment according to the diagnosis obtained [19].

Patients at potential risk of complication due to oral
candidiasis, such as hospitalized COVID-19 patients, must
be submitted to a strict oral hygiene protocol. The teeth,
oral cavity, tongue, and dentures must be cleaned daily.
The oral cavity’s teeth and mucous surfaces should be
cleaned daily with a soft brush or a gauze soaked with 0.12
or 0.2% chlorhexidine [27]. The prostheses must be cleaned
and disinfected daily and removed from the oral cavity at
night or for at least 6 h a day [10]. Isolates of C. albicans
from the surface of the dentures produce a higher amount
of proteinases and phospholipases, which increases their
potential to cause infection [28]. Mechanical cleaning of
the prosthesis is highly recommended: brushing 3 times a
day with a soft brush and non-abrasive toothpaste, and im-
mersing it weekly in 0.5% sodium hypochlorite solution
(only for dentures that do not have metallic surfaces) or
0.12% chlorhexidine for 10 min. These steps are the most
effective methods to clean removable dentures [29]. When
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using topical antifungals, dental prostheses must be re-
moved to allow contact between the mucosa and the anti-
fungal. The antifungal must be kept in the mouth for a few
minutes to contact all mucous surfaces [13].

Considering that patients admitted to the ICU often
have poor oral hygiene, protocols such as the use of 0.12%
chlorhexidine can be implemented. Antiseptics reduce oro-
pharyngeal colonization of gram-negative and gram-posi-
tive microorganisms as well as the incidence of VAP and
fungal infections [30]. Chemical control of oral pathogens
with 0.12% chlorhexidine appears to be more effective in
preventing VAP than mechanical removal by brushing
alone [27]. However, more studies on the relationships be-
tween oral candidiasis and OPC in critically ill COVID-19
patients with prostheses should be performed to establish
effective antifungal prophylaxis and treatment strategies.

Conclusion

Based on the evidence presented, C. albicans infection,
the main candidiasis infection associated with dentures,
can negatively impact COVID-19 patients by increasing
the associated morbidity and mortality. Hospital staff can
benefit from a greater awareness of the negative effects
that unsatisfactory oral health can have on COVID-19
patients. The findings discussed in this report highlight
the importance of having oral health service providers
present in ICUs to ensure proper care for elderly patients
with dental prostheses as well as other immunologically
vulnerable COVID-19 patients. In addition, dentists and
dental hygienists need to focus more on edentulous pa-
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