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Abstract

The orofacial region are often affected by a diverse spectrum of bacterial, viral, fungal, chlamydial,
rickettsial, protozoal, and helminthic infections. Diagnosis of oral candidiasis is often made with a thorough history
and the clinical examination findings. Some laboratory investigations can also be used as adjuncts to confirm the
clinical presentation. Candida pathogens in a smear taken directly from the lesion are commonly identified using
Gram staining or periodic acid Schiff staining, or by culturing the pathogen in Sabaraud's dextrose agar. Regardless
of the prevalence, incidence, and the advancement of treatment strategies, orofacial infections, either local or the
manifestations of a generalized infection, may cause significant discomfort and suffering. Oral clinicians need to
be equipped with up-to- date knowledge of the clinical pictures of new infections, approaches in accurate
identification of orally limited infections vs oral manifestations of underlying systemic diseases. Treatment of oral
candidiasis is primarily based on the identification of underlying predisposing factors and correcting them.
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Introduction

Orofacial region are often affected by a diverse spectrum of bacterial, viral, fungal,
chlamydial, rickettsial, protozoal, and helminthic infections. [1] Such conditions may clinically
appear as small, localized lesions to diffuse and invasive varieties that extend beyond natural
barriers, often causing potentially life-threatening complications.

Partly due to the narrow geographical distribution and effective preventive strategies in
much of the world, few clinicians will have personally examined or be familiar with the clinical
presentations and laboratory investigations of some of the orofacial infections described here.

[2]

Thus, the recognition of the clinical presentation of these infections is paramount to their

diagnosis, clinical management, and appropriate referral.
A critical assessment of clinical signs and symptoms, likelihood of individual and communal
predisposition, the past medical, dental and social history, appropriate sampling, and accurate
interpretation of the laboratory results are all essential in determining definitive diagnoses and
management protocols. [1]

Therefore, in this paper, we discuss the types, incidence, predisposing factors,
diagnostic algorithms, and management of common orofacial infections of fungal origin.
Fungi are a large, complex group of eukaryotes, increasingly recognized as emerging
pathogens. The traditional thinking was that Candida species were the major eukaryote present
in the oral cavity.[3,4] However, the arrival of new methodologies, such as pyrosequencing and
new-generation sequencing techniques, have revolutionized the traditional views and have
revealed a novel oral mycobiome hitherto unimagined.
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For instance, recent data indicate a high prevalence and abundance of the genus
Malassezia, an important pathogen of the skin, in the healthy human oral cavity. [2] Despite
these findings, Candida infections remain as the predominant fungal infections that are seen by
dentists. It is noteworthy, however, that rare fungal diseases caused by species such as
Histoplasma, Geotrichum, Penicillium, and Aspergillus species, essentially seen in
compromised population groups, are not discussed in the following.[3]

Fungal oral pathology indused by Candida — Candidiasis

1. Elemente de epidemiologie

Oral candidiasis is the most common human fungal infection. [2-5]. It is estimated that
approximately 5%-7% of infants less than 1 month old, and 9%-31% of AIDS patients, 65% of
denture wearers, and nearly 20% of cancer patients develop oral candidiasis. [4,6]

Candida carriage in the oral cavities of the general population is reported to be between
20% and 75%.[5] In particular, 45% of neonates, 45%-64% of healthy children, 30%-45%
healthy adults, 50%-65% of those who wear removable dentures, 65%-68% of individuals in
acute and long-term care facilities, 90% of patients under chemotherapy for acute leukemia,
and 95% of patients with HIV infection carry Candida albicans in their mouth.[7-16]

2. Predisposing factors
Similar to many other opportunistic infections, candidiasis generally occurs in
immunocompromised patients. Oral candidiasis is usually seen in patients with impaired
salivary gland functions, on medications (such as steroid inhalers, psychotropic drugs,
immunosuppressives, and broad-spectrum antimicrobial therapy), denture wearing,
high-carbohydrate diets, age (infants and older geriatric populations), smoking, diabetes,
malignancies, Cushing's syndrome, HIV/AIDS and other immune-deficient
conditions.[4] In essence, oral candidiasis is a disease of the “very young, the very sick and the
very old.”

3. Elemente de Pathogenesis in candidoza

Candida spp. possess a wide variety of virulence attributes to facilitate their colonization
and causation of superficial and/or deep-seated systemic infections.
Like most other microbial pathogens, the key to infect the host by Candida is its successful
colonization within the host tissues.

In susceptible individuals, Candida attaches to the epithelial surfaces and acquire
nutrients from the host to generate pathogenic colonies.

This process of colonization is mediated by an array of Candida virulence factors, which
include adhesins, hydrolytic enzymes, formation of hyphae, phenotypic switching, and
molecular mimicry.[17,18]

Adhesins, arguably one of the most vital virulence determinants of Candida, are a
specialized set of proteins that facilitate the fungus to adhere to both biotic and abiotic surfaces.
[19-22] These include glycosylphosphatidylinisotol-linked proteins , cell-surface- associated
proteases noncovalent wall-associated proteins and the integrin-like surface protein, which have
been shown to mediate Candida adhesion. [23,24]

Despite the existence and the role of extracellular proteinases most dimorphic human
pathogenic fungi are yet to be fully elucidated, the proteolytic system of C. albicans is well
understood.[25,26]

Recent studies suggested that non-albicans Candida species, such as Candida
dubliniensis, [27] Candida tropicalis, [28,29] and Candida parapsilosis, [28,30] also possess
the machinery of synthesis of secreted aspartyl proteinases (Sap), major class of extracellular
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secreted by C. albicans. The precise role of secretory proteinases during human infections is
yet to be fully established. [18]

Unlike most other pathogens, Candida utilizes more than a single mechanism of tissue
invasion; that is, induced endocytosis and active penetration. [23,24,31,32] During induced
endocytosis, Candida binds to host ligands such as E-cadherin on epithelial cells and N-
cadherin on endothelial cells using invasins, a group of specialized cell surface proteins. [22]

Fungal invasin-host ligand interaction triggers host cell mechanisms of fungal
engulfment. [22,33] Interestingly, the viability of the yeast or the morphological status do not
play a critical role during engulfment. [31,34] In contrast, only viable Candida is capable of
penetrating host tissues and hyphae play an essential role in active penetration. [23,31,35]

Once invaded, Candida continues to degrade host proteins using hydrolytic enzymes
and establishes a superficial candidiasis. [23] In some cases, Candida continues to penetrate
tissues and blood vessels to develop deep-seated infections.

Deep-seated infections, with continuing host immune suppression, such as in HIV and
malignancies, may lead to disseminated infections. In such events, Candida is capable of
adhering to endothelial cells, infecting distant organs, and triggering coagulation cascades,
resulting in serious complications to the host.[18,23]

4. Clinical manifestations in Candidiasis.

Oral candidal infections can be essentially subdivided into three groups as
pseudomembranous, erythematous, and hyperplastic variants, as discussed in the following. [1].
There are also a number of other conditions, such as Candida-associated denture stomatitis,
angular cheilitis, median rhomboid glossitis, and the newly described entity linear gingival
erythema, which are multifactorial in nature and not necessarily associated with candidal
infections. In clinical terms, these lesions do not often resolve by antifungal therapy, and there
may be other underlying reasons for the disease condition.

Pseudomembranous candidiasis (thrush)

Oral thrush characteristically appears as extensive white plaquelike pseudo membranes that
can be easily wiped off to expose underlying erythematous mucosa. The lesions are commonly
seen at labial and buccal mucosae, tongue, hard and soft palate, periodontal tissues, and
oropharynx. One third of oropharyngeal candidiasis is reported to be of pseudomembranous
type.[4,36]

Erythematous (atrophic) candidiasis

This is often asymptomatic, but in some cases the principal complaint is a burning sensation
of the oral mucosa, particularly the tongue. The latter appears to be bright red and sometimes
depapillated due to loss of filiform papillae. The appearance of the tongue mimics the
manifestations of the tongue in serum B12, folate, or ferritin deficiencies. “Antibiotic sore
mouth” is commonly associated with usage of broad-spectrum antibiotics or steroid inhalers.
[1,4,37,38]

Chronic hyperplastic candidiasis

Well-demarcated, slightly elevated and adherent, nodular, speckled or homogeneous white
or translucent lesions occur characteristically on the buccal mucosa or lateral border of the
Tongue, [1, 39-41] Unlike the pseudomembranous variant, these lesions cannot be wiped off.
[40,41] The lesions may progress into severe dysplasia or malignancy, and thus are referred to
as candidal leukoplakia. However, the association of Candida and the malignant potential is
still questionable. [42] There is a known association between chronic hyperplastic candidiasis
and smoking. [43]

Candida-associated lesions: Denture stomatitis
Previously known as chronic atrophic candidiasis, this condition is perhaps the most
common fungal infection in the denture-wearing elderly. These lesions can commonly be seen
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as an erythematous and edematous area in the palatal denture-bearing mucosa, and less
commonly on the mandibular mucosa. [44] The denture stomatitis is usually asymptomatic;
however, mild soreness or burning sensations may occur in some cases. Depending on the
severity, denture stomatitis is further classified into three groups:

- type | (localized, simple pinpoint inflammation or erythema;

- type 11 (diffuse, erythematous lesions covering a part or entire denture-bearing area;

- type 111 (granular or papillary lesions appearing on the alveolar ridge or in the middle
of the palatal mucosa; [45]

Candida-associated lesions: Median rhomboid glossitis

Median rhomboid glossitis, which is also known as central papillary atrophy, is a variant
of erythematous candidiasis. [46] Lesions are a well-demarcated, erythematous, elliptical or
rhomboidal area of papillary atrophy in the dorsum of the posterior tongue in front of the
circumvallate papillae. In some patients, the palate can also be affected, resulting in what are
called “kissing lesions.” Kissing lesions are the result of direct candidal inoculation to the palate
from the lesions in the dorsal tongue. Hence, this often called chronic multifocal
candidiasis.[44]

Candida-associated lesions: Angular cheilitis

Angular cheilitis is characterized by erythema, crusting, and fissuring and maceration
These chronic inflammatory lesions can be exclusively seen in the labial commissures and often
isolated bilaterally. [47] Angular cheilitis is often seen in the older population due to
accentuated skin folds, as well as due to reduced occlusal vertical dimension, which results in
pooling of saliva and providing optimal growth conditions for Candida. In addition, lip
sucking, nutritional deficiencies such as iron, vitamin B and high-carbohydrate diets are
associated with the pathogenesis of angular cheilitis.[44] Angular cheilitis is strongly associated
with mixed infections of Candida and Staphylococcus spp.[48]

Linear gingival erythema

This condition, defined as a localized or generalized erythematous band extending along
the gingival margins (between adjacent gingival papillae), was first described in HIV-infected
individuals; it is, however, not confined to the latter group. Although Candida is implicated in
the pathogenesis, and lesions resolve after antifungal therapy in some cases, it is likely that
other cofactors, such as oral hygiene, play an equally important role.

5. Candidiasis and immunocompromised hosts

A few patients have chronic candidiasis from an early age, sometimes with a definable
immune defect, eg, chronic mucocutaneous candidiasis. Candidal infections in these patients
are seen in the oral mucosa, skin, and other body parts. These secondary oral candidal infections
have increased recently because of the high prevalence of attenuated immune response,
consequent to diseases such as HIV infection, hematological malignancy, and treatment
protocols, including aggressive cytotoxic therapy.

6. Oral candidiasis in HIV disease

Candidal infections, with oral thrush and esophagitis as frequent clinical manifestations, are
the most common opportunistic infections encountered in AIDS. It has also been shown that
the occurrence of an otherwise unexpected mycosis (typically oral candidiasis) in HIV-infected
individuals is a poor prognostic indicator of the subsequent development of full-blown AIDS.
However, in HIV-infected populations on antiretroviral therapy, the incidence of oral
candidiasis has significantly declined.

7. Management of oral candidiasis

67



Romanian Journal of Medical and Dental Education

Vol. 13, No. 2, March-April 2024

Diagnosis of oral candidiasis is often made with a thorough history and the clinical
examination findings. Some laboratory investigations can also be used as adjuncts to confirm
the clinical presentation.Candida pathogens in a smear taken directly from the lesion are
commonly identified using Gram staining or periodic acid Schiff staining, or by culturing the
pathogen in Sabaraud's dextrose agar. [[41,49] Biopsies are useful in identifying the organisms
and hyphae, together with histopathological changes in chronic hyperplastic candidiasis. [50]

Treatment of oral candidiasis is primarily based on the identification of underlying
predisposing factors and correcting them. Nutritional deficiencies, broad-spectrum antibiotics
and inhalational steroids usage, diabetes mellitus, poor oral and denture hygiene, ill-fitting
dentures, and salivary disorders need to be identified and corrected. When the predisposing
factors cannot be corrected, antifungal agents are indicated. [39,51]

The choice of the antifungal agent is based on the clinical presentation and the medical
history of the patient. Most oral candidiasis can successfully be treated with topical azoles or
polyenes. Effective topical dosage of nystatin includes oral suspensions (100 000 units/mL, 1
mL topically), or pastilles (100 000 IU, four times daily for 1-2 weeks). [51]

Recommended amphotericin dosage for oral candidiasis includes lozenges (10 mg) or
suspension (100 mg /mL) four times daily for 2-3 weeks. [39] Topical application of
miconazole 2% gel, four times daily for 2-3 weeks, is also effective against oral Candida
infections.

For refractory and recurrent oral candidiasis, systemic antifungals such as ketoconazole,
fluconazole and itraconazole and amphotericin may be indicated. [[51] The inability of most
antifungals to penetrate robust Candida biofilms have resulted an ongoing challenge for both
clinicians and researchers when determining an efficient and appropriate management strategy
in eliminating Candida infections.

In particular, efficient, low side-effect—carrying antifungals such as fluconazole are known
to fail in eradicating Candida biofilms. [52,53] Consequently, in recent years, studies have been
conducted in identifying novel treatment options, such as usage of probiotics, plant derivatives,
and photodynamic therapy, for managing mucosal candidiasis. [54-57]

Although in vitro laboratory findings of these studies are promising, detailed clinical
evidence is necessary prior to implementing such treatment strategies. In addition to
candidiasis, several other mycoses also cause characteristic oral lesions.

Emerging novel technologies that are currently in the conceptual and optimizing and
launching stages, as well as existing technologies that are being progressively improved, are
likely to assist the infection management team to identify and treat infectious diseases.

However, implementation of such techniques for routine practices remains unrealistic due
to lack of funding, resources, and technical expertise. Early detection of the infection and
identification of the pathogen are essential in mitigating oral and/or general infections in
humans and animals.

When determining the management of these infections, multifaceted approaches must be
followed in identifying all aspects that confer antimicrobial resistance, immune evasion
profiles, potential mutations, and genotypic disparities.

The importance of proper training of oral and general clinicians and diagnostic
microbiologists in all aspects of the management of infections of interest must be routinely
conducted.

8. Conclusions

Management protocols of complicated infections, such as those manifesting oral and
extraoral involvement or an immunocompromised patient, must be determined by a
multidisciplinary team that includes oral clinicians, medical/surgical practitioners,
microbiologists/pathologists and other case-specific specialities.
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Oral clinicians need to be equipped with up-to- date knowledge of the clinical pictures

of new infections, approaches in accurate identification of orally limited infections vs oral
manifestations of underlying systemic diseases.

Treatment of oral candidiasis is primarily based on the identification of underlying

predisposing factors and correcting them.
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