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Introduction

Immune dysregulation caused by severe acute respiratory 
syndrome coronavirus 2 (SARS-CoV-2) has been suggested 
as a causative pathway for oral manifestations in coronavirus 
disease (COVID-19).1 Multidrug therapy and invasive treat-
ment may cause a decrease in immune function and worsen 
oral conditions, especially oropharyngeal candidiasis (OPC).2 
The inhaled steroid ciclesonide has recently been reported as 
a treatment for new COVID-19.3 The incidence of OPC due 
to ciclesonide is lower than that due to other inhaled steroids;4 
however, there are no reports of OPC in patients with COVID-
19 pneumonia using ciclesonide. We report a case of oral can-
didiasis caused by ciclesonide with COVID-19 pneumonia, 
according to CAse REport (CARE) guidelines,4 and conduct 
a literature review.

Case report

The patient was a 75-year-old man patient with a medical 
history of atrial fibrillation taking warfarin. Fever and 
impaired consciousness were noted in mid-March 2020, and 

the patient was transferred to our hospital as an emergency. 
COVID-19 pneumonia was suspected due to a history of 
close contact with spouse who had COVID-19, increased 
fever and respiratory rate, decreased permeability of the 
right whole lung field on chest X-ray, and accumulation of 
pleural effusion. He was urgently admitted via the emer-
gency department. A positive polymerase chain reaction test 
result for COVID-19 was confirmed, and a definitive diag-
nosis of COVID-19 pneumonia was made. After admission, 
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an oral combination of lopinavir/ritonavir (800 mg/200 mg/ 
day, twice daily) was administered, and ciclesonide (800 µg/
day, twice daily) was inhaled for 7 days. On the 7th day of 
hospitalization, aspiration pneumonia was observed. On the 
14th day of hospitalization, white plaque began to appear in 
the oral cavity. At the first visit to our department on the 14th 
day, white plaque was found on both buccal mucosa and the 
back of the tongue, but there was no oral pain or dysgeusia. 
Candida albicans was identified by oral bacterial tests (oral 
swab culture), and a diagnosis of oral candidiasis was made. 
No fungi such as C. albicans were identified in blood cul-
tures and sputum cultures. An intraoral examination revealed 
multiple pseudomembranous structures with white plaque on 
both buccal mucosa and tongue (Figure 1). The white plaque 
was easily wiped with gauze and exhibited an erythematous 
mucosa, suggesting oral candidiasis. Oral administration of 
syrup containing amphotericin B (400 mg /day) was initiated 
4 times per day, and negative result for C. albicans was con-
firmed on the 35th hospital day. The mucosal surface of the 
oral cavity was also normalized (Figure 2).

Discussion

A literature review of oral candidiasis in COVID-19 patients 
was carried out from inception to August 2021. Inclusion crite-
ria comprised cases diagnosed as oral candidiasis and COVID-
19 patients, affecting the population aged more than 20 years. 

Two criteria were used: (1) clinical manifestations and associ-
ated systemic findings, and (2) delivered treatment in oral can-
didiasis. The following databases were assessed: PubMed 
(National Library of Medicine) and Web of Science (Thomson 
Reuters). The search was performed in August 2021 using the 
following keywords: [(COVID-19) AND (oral) AND (candidi-
asis)]. The electronic searches yielded 32 articles (PubMed = 20 
and Web of Science = 12). Following the removal of 12 dupli-
cates, inclusion and exclusion criteria were applied on 20 arti-
cles. In this mini-review, six articles were selected. And we 
also searched for related articles in the reference lists of these 
articles. Finally, we selected nine articles involved with 91 
cases (Table 1).1,5–12 The included studies originated in seven 
countries: Iran (53 cases), Italy (28 cases), Czech Republic (4 
cases), Greece (2 cases), Brazil (2 cases), Colombia (1 case), 
and Spain (1 case). There was no article that originated in Asia. 
Most cases had white membranous patches on the tongue dor-
sum as oral clinical manifestations. Most patients had burning 
sensation and/or pain in oral area. As the associated systemic 
findings, some of the patients were complicated by candidiasis 
in the esophagus and vagina. Topical antifungal agents were 
prescribed for oral candidiasis in COVID-19 patients. Nystatin, 
fluconazole, and miconazole were often used. This case had a 
history of atrial fibrillation and so it was unable to use azole 
antifungal drugs because he was taking anticoagulants (warfa-
rin). Therefore, we chose amhotensin B as the antifungal agent.

Figure 1. Oral candidiasis in a patient with COVID-19 14 days 
after admission. White plaque on the tongue and buccal mucosa 
is visible.

Figure 2. Oral candidiasis in a patient with COVID-19 (35 days 
after admission) after oral treatment. The white plaque on the 
oral mucosa is no longer visible.
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Ciclesonide is an inhaled corticosteroid that is converted 
in the lungs to its active metabolite, desisobutyryl-cicleson-
ide, which produces a strong antiviral effect at the alveoli. It 
has been reported that the deposition and activation of 
ciclesonide in the oropharynx are low, and the incidence of 
local side effects is low.13–15 The incidence of oral candidia-
sis is considered to be the lowest among inhaled steroids.14–16 
As in this case, elderly patients with COVID-19 pneumonia 
with underlying diseases may develop fungal infection due 
to the compromised status. According to a recent report,17 
the risk factor of COVID-19 patients with fungal co-infec-
tion, for example, oral candidiasis, was the prolonged use of 
antibiotics. Therefore, appropriate antimicrobial stewardship 
interventions specific for the COVID-19 pandemic are 
urgently required.18

The most common fungal infection of the oral cavity is 
candidiasis. Other fungal infections include aspergillosis, 
cryptococcosis, histoplasmosis, and others.19 Oral fungal 
infections are rare, but they are associated with discomfort, 
including dysgeusia, pain, and redness. Once a fungal infec-
tion is confirmed, it is easy to treat it accordingly. Intraoral 
monitoring and intervention by dental care workers are con-
sidered important for the prevention of infectious complica-
tions induced by corticosteroids.

Conclusion

Oral candidiasis associated with COVID-19 patients is not 
common but may occur due to immune dysregulation or pro-
longed use of antibiotics. Intervention by dental care workers 
from the early stage of onset may be effective in preventing 
complications. It is important to promote medical and dental 
cooperation to provide safe and secure medical care.
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