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ABSTRACT 

Oral candidiasis, commonly known as thrush, is a prevalent opportunistic fungal infection of the oral cavity 

primarily caused by an overgrowth of Candida species, especially Candida albicans. This condition manifests in 

various forms, including acute pseudomembranous, erythematous (atrophic), and hyperplastic types, each 

presenting distinct clinical features. Predisposing factors encompass extremes of age, immunosuppression, 

prolonged antibiotic or corticosteroid use, denture wearing, and systemic conditions like diabetes. Diagnosis 

typically involves clinical examination and may be confirmed through microbiological tests. Management 

strategies include addressing underlying predisposing factors and administering antifungal therapies, with the 

choice of treatment tailored to the specific clinical presentation and patient needs. 
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INTRODUCTION 

Research indicates that oral candidiasis, first reported by Veilleux in 1838, is precipitated by Candida albicans 

overgrowth in immunocomprmised individuals, highlighting the interplay between host immunity and fungal 

pathogenesis. 

Oral candidiasis, also referred to as oral thrush, is a fungal infection of the oral mucosa caused predominantly by 

Candida albicans. As an opportunistic pathogen, Candida species are commensal organisms in the human 

microbiome, but they can become pathogenic under certain conditions. This infection commonly affects 

individuals with compromised immune systems, such as those with HIV/AIDS, cancer patients undergoing 

chemotherapy, or individuals on long-term antibiotic or corticosteroid therapy. Other predisposing factors include 

diabetes, malnutrition, and denture use1. 
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Oral candidiasis presents in diverse clinical forms, such as pseudomembranous, erythematous, and hyperplastic 

variants, each characterized by unique symptoms and visual manifestations. While the infection is typically mild, 

untreated cases can lead to discomfort and complications, particularly in immunocompromised individuals. 

Diagnosis involves clinical assessment and laboratory confirmation through fungal cultures or microscopy.  2 

Oral candidiasis is commonly linked to local immunosuppression, particularly from inhaled corticosteroids used to 

manage asthma and chronic obstructive pulmonary disease (COPD), which can suppress oral cavity immunity and 

increase susceptibility to infections. Acute pseudomembranous candidiasis, or thrush, is the most prevalent form, 

characterized by white plaques that can be wiped away to reveal an inflamed, red surface.3 

Other forms of oral candidiasis present as white lesions, such as chronic hyperplastic candidiasis, or red lesions, 

including acute and chronic erythematous candidiasis, angular cheilitis, median rhomboid glossitis, and linear 

gingival erythema. While rarer types like cheilocandidiasis, chronic mucocutaneous candidiasis, and chronic 

multifocal candidiasis exist, they are beyond the scope of this discussion. Accurate diagnosis and effective 

management are essential, especially for individuals on inhaled corticosteroids or other immunosuppressive 

therapies4. 

Candida albicans is a normal commensal organism in the mouth and typically does not cause issues in healthy 

individuals. However, overgrowth can result in local symptoms such as discomfort, altered taste, and dysphagia 

due to esophageal involvement, which may lead to poor nutrition, delayed recovery, and prolonged hospital stays.  5 

ETIOLOGY 

Candida species, predominantly Candida albicans, are the primary causative agents of oral candidiasis, accounting 

for over 80% of lesions. Candida albicans exhibits polymorphism, existing as both hyphal and yeast forms in 

response to environmental cues. 

Besides Candida albicans, other Candida species implicated in oral candidiasis include Candida glabrata, Candida 

tropicalis, and others. Notably, non-albicans Candida species exhibit a higher colonization frequency in patients 

aged 80 and above compared to younger individuals. 

Candida species are a natural component of the oral microbiome in immunocompetent individuals. Prevalence 

studies indicate that a significant proportion of adults (30-60%) and infants (45-65%) harbor Candida species in 

their oral cavities, primarily as commensal organisms.6 

Pathologic colonization of Candida is facilitated by various risk factors, including malnourishment, age extremes 

(pediatric and geriatric populations), metabolic disorders, immunocompromising conditions, concurrent infections, 

radiation therapy, organ transplantation, prolonged corticosteroid use, antibiotic treatment, and salivary gland 

hypofunction.7 

RISK FACTORS 

PATHOGEN 

Candida, a fungus first isolated in 1844, is characterized as a non-photosynthetic, eukaryotic organism with a cell 

wall external to the plasma membrane. The plasma membrane contains significant amounts of ergosterol. Candida 

species exhibit similar cultural characteristics and can metabolize glucose under aerobic and anaerobic conditions. 

Several pathogenic variables associated with Candida infection. Key factors facilitating Candida adhesion to 

epithelial cells include fungal cell wall components (mannose, C3d receptors, mannoprotein, and saccharins), 

hydrophobicity, and fibronectin binding. Additional factors contributing to infection include germ tube formation, 
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mycelia presence, intracellular persistence, endotoxins, tumor necrosis factor induction, and proteinase activity. 

Phenotypic switching in C. albicans has also been implicated.8 

HOST 

LOCAL FACTORS 

Impaired salivary gland function is a predisposing factor for oral candidiasis. Saliva's dilutional effect and 

mechanical removal of organisms from the mucosa play a crucial role in preventing infection. Antimicrobial 

proteins in saliva, including lactoferrin, sialoperoxidase, lysozyme, histidine-rich polypeptides, and anticandida 

antibodies, interact with the oral mucosa to prevent Candida overgrowth. 

Studies have elucidated the association between inhaled steroid use and increased susceptibility to oral candidiasis, 

suggesting immunosuppressive effects on cellular immunity and phagocytosis. Reversibility of local mucosal 

immunity upon cessation of inhaled steroid therapy underscores the importance of monitoring and adjusting 

treatment regimens.9 

Oral cancer/leukoplakia and high carbohydrate diets as additional risk factors for oral candidiasis. The presence of 

glucose in saliva promotes Candida growth, while a high carbohydrate diet enhances its adherence to oral 

epithelial cells, underscoring the importance of dietary considerations in oral health.10 

SYSTEMIC FACTORS 

Individuals at extremes of life, including the elderly and young children, are more susceptible to infection due to 

compromised immune function. 

Broad-spectrum antibiotics can disrupt the local oral flora, creating an environment conducive to Candida 

proliferation. Upon discontinuation of antibiotics, the normal oral flora is typically restored. Additionally, 

immunosuppressive drugs, including antineoplastic agents, have been shown to predispose individuals to oral 

candidiasis by altering the oral flora, disrupting the mucosal surface, and modifying salivary characteristics.  

Additional factors that contribute to the development of oral candidiasis include smoking, diabetes, Cushing's 

syndrome, immunosuppressive conditions such as HIV infection, malignancies like leukemia, and nutritional 

deficiencies, particularly vitamin B deficiencies. Studies have reported a significant incidence of oral candidiasis 

in immunosuppressed individuals, with rates ranging from 15% to 60% in those with malignancies and 7% to 48% 

in those with HIV infection.11 

 EPIDEMIOLOGY  

Oral candidiasis exhibits a homogeneous distribution across genders. The condition is predominantly observed in 

neonates and infants, with a distinct pattern of incidence. Notably, oral candidiasis is rare in the first week of life, 

peaks during the fourth week, and subsequently declines in infants over six months old, likely due to the 

development of host immune competence.12 

PATHOPHYSIOLOGY 

In healthy individuals, the immune system and commensal bacterial flora effectively inhibit Candida growth. 

However, immunosuppression resulting from conditions such as diabetes, denture use, steroid therapy, 

malnutrition, vitamin deficiencies, and recent antibiotic use can disrupt this balance, leading to Candida 

overgrowth and disease.12 
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HISTOPATHOLOGY 

The diagnosis of Candida infections typically involves the use of two complementary methods: 10% potassium 

hydroxide stain, which facilitates the visualization of fungal elements, and culture on Sabouraud dextrose agar, 

which enables the isolation and identification of Candida species.13 

The identification of Candida species can be refined using specialized culture media, such as Chromagar Candida. 

Moreover, molecular diagnostic techniques, including ELISA and PCR, are utilized in cases of invasive 

candidiasis and to distinguish between Candida dubliniensis and Candida albicans. 

 

HISTORY AND PHYSICAL 

Pseudomembranous candidiasis, or oral thrush, is the prototypical presentation of oral candidiasis, although 

various other manifestations have been documented. Clinically, oral candidiasis can manifest as white or 

erythematous lesions within the oral cavity. 

The clinical manifestations of oral candidiasis encompass a range of lesions, including pseudomembranous and 

hyperplastic white lesions, as well as erythematous lesions, which comprise atrophic lesions in acute and chronic 

forms, angular cheilitis, median rhomboid glossitis, and linear gingival erythema.13 

Beyond the primary categories of oral candidiasis, several rare and distinct entities have been recognized, 

including cheilocandidiasis, chronic mucocutaneous candidiasis, and chronic multifocal candidiasis, which exhibit 

unique clinical features and presentation.14 

ACUTE PSEUDOMEMBRANOUS CANDIDIASIS 

Pseudomembranous candidiasis is the most frequently encountered manifestation of oral candidiasis, comprising 

approximately one-third of cases. This condition predominantly affects vulnerable populations, including 

newborns, immunocompromised individuals, and the elderly. Furthermore, the use of topical steroids and 

decreased salivary flow have been identified as additional risk factors. 

Pseudomembranous candidiasis typically presents with widespread white patches that can be readily removed with 

gauze, revealing an underlying erythematous mucosal surface. Histologically, the pseudomembrane is composed of 

desquamated epithelial cells, fibrin, and fungal hyphae. The lesions commonly occur on the tongue, labial and 

buccal mucosa, gingival tissues, hard and soft palate, and oropharynx, and are often asymptomatic. However, 

when symptomatic, patients may report a burning sensation, oral bleeding, and altered taste perception.15 

HYPERPLASTIC CANDIDIASIS 

Hyperplastic candidiasis presents with distinctive clinical features, including slightly elevated, well -circumscribed 

white plaques situated on the buccal mucosa, potentially extending to the labial commissures. Additionally, the 

lesions can exhibit nodular or spotted morphologies. A key differentiating feature of hyperplastic candidiasis is the 

presence of adherent lesions that are resistant to removal.  

Hyperplastic candidiasis is associated with an increased risk of malignant transformation, with potential 

progression to severe dysplasia or frank malignancy. Furthermore, Candida infection in leucoplakia lesions has 

been demonstrated to elevate the risk of malignancy compared to non-candidal leucoplakias.15 
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ACUTE ATROPHIC CANDIDIASIS  

Acute atrophic candidiasis is characterized by the presence of generalized or localized erythematous lesions on the 

oral mucosa, with a notable propensity for the palatal region. Additionally, the condition may also manifest on the 

buccal mucosa and the dorsal surface of the tongue. 

The clinical presentation of acute atrophic candidiasis may include atrophy of the tongue papillae, accompanied by 

erythema. Patients frequently report a burning sensation in the mouth or tongue, prompting medical consultation 

and necessitating consideration in the differential diagnosis of glossodynia. 

Acute atrophic candidiasis is frequently observed as a secondary complication of broad-spectrum antibiotic 

therapy. Nevertheless, a range of additional risk factors have been implicated, including corticosteroid 

administration, HIV disease, iron deficiency anemia, vitamin B12 deficiency, and uncontrolled diabetes mellitus.15 

CHRONIC ATROPHIC CANDIDIASIS 

Chronic atrophic candidiasis, alternatively known as denture stomatitis, presents as localized erythema of the oral 

mucosa in the denture-bearing area. Epidemiological studies have reported a significant incidence of this 

condition, with estimates ranging up to 65%. The clinical presentation of chronic atrophic candidiasis is marked by 

edematous and erythematous lesions, which are typically limited to the mucosal area in direct contact with the 

denture. Interestingly, angular cheilitis frequently co-occurs with chronic atrophic candidiasis, suggesting a 

potential link between these two conditions. 

The clinical manifestation of denture stomatitis can be stratified into three distinct categories. Type I is 

distinguished by petechial hemorrhage and localized inflammatory response, whereas Type II is characterized by 

erythema of the mucosa subjacent to the denture. Type III is notable for erythema of the central hard palate or 

papillary hyperplasia of the oral mucosa under the denture. While often asymptomatic, patients may report a sore 

mouth or oral burning sensation.15 

MEDIAN RHOMBOID GLOSSITIS 

Median rhomboid glossitis is a rare and distinctive manifestation of oral candidiasis, affecting a small fraction of 

the population. Clinically, it presents as a well-defined, rhomboid-shaped erythematous patch situated centrally on 

the tongue's dorsum, anterior to the circumvallate papillae. Histopathologically, the lesion is characterized by 

atrophy of the filiform papillae. Epidemiological studies have identified smoking and inhaled steroid use as 

significant risk factors for the development of this condition.16 

The development of a concomitant erythematous lesion on the palate, forming a "kissing" lesion with the lingual 

lesion, has been observed. This phenomenon is frequently associated with immunosuppression and may serve as a 

potential surrogate marker for HIV infection, highlighting the need for comprehensive diagnostic evaluation.17 

ANGULAR CHELITIS 

Angular cheilitis is characterized by the presence of erythematous, fissured patches at one or both commissures of 

the mouth, with bilateral involvement being the typical presentation. 

Angular cheilitis is characterized by painful and sore lesions. The humid microenvironment created by saliva 

accumulation in the corners of the mouth facilitates the growth of Candida. Notably, bacterial species, including 

Staphylococcus aureus and streptococcal species, are also commonly isolated from the lesions18. 
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LINEAR GINGIVAL ERYTHEMA 

Linear gingival erythema is a specific type of gingival pathology that is frequently encountered in HIV-positive 

individuals. Interestingly, the presence and severity of LGE may correlate with the progression of HIV disease.  

Linear gingival erythema is a clinical entity that can manifest in both immunocompetent children and 

immunocompromised individuals. Characteristically, the lesion presents as an erythematous line or band situated 

along the gingival margins of one or more teeth. The pathogenesis of linear gingival erythema involves the 

interplay of Candida and bacterial infections.15 

EVALUATION 

            The diagnosis of oral candidiasis is primarily clinical, entailing a comprehensive examination, medical 

history, and risk factor assessment. Characteristic lesion morphology, differential diagnosis exclusion, and 

treatment response evaluation are integral to confirming the diagnosis. The clinical presentations of acute atrophic 

candidiasis and chronic hyperplastic candidiasis may overlap with those of premalignant or malignant lesions, 

highlighting the importance of supplemental biopsy in conjunction with empirical antifungal therapy. When 

antifungal therapy proves ineffective, microbiological cultures and sensitivity testing can provide valuable insights 

into the underlying etiology, informing subsequent treatment strategies. A range of sampling methods has been 

developed to detect Candida species in the oral cavity. Method selection is largely determined by clinical 

presentation.19 

In addition to confirming candidiasis, testing to diagnose an underlying immunocompromising condition should be 

considered. Patients may be tested for diseases such as HIV, adrenal insufficiency, malnutrition, steroid use, and 

diabetes mellitus.18 

MANAGEMENT 

The therapeutic approach to oral candidiasis involves targeted antifungal interventions, calibrated to the patient's 

specific needs based on the extent of involvement and immunosuppressive status. Topical antifungal therapy 

constitutes first-line treatment for uncomplicated presentations, with concurrent administration alongside systemic 

therapy when warranted. 

The administration of systemic antifungal therapy is generally restricted to patients who demonstrate a lack of 

response to topical treatments, those who exhibit adverse reactions to topical therapies, and individuals possessing 

risk factors that predispose them to the development of systemic mycoses. 

The therapeutic management of mild oral candidiasis primarily involves the use of topical antifungal agents, 

supplemented by rigorous oral hygiene practices. A range of topical antifungal medications is available, including 

nystatin, miconazole, clotrimazole, and ketoconazole.19 

The high sucrose content of nystatin oral rinse and clotrimazole troches may pose a drawback for certain patient 

populations. In such cases, triazole antifungals, including fluconazole and itraconazole, offer a viable alternative, 

with the convenience of once-daily dosing. 

In cases of oral candidiasis associated with diabetes mellitus, or when there is an elevated risk of dental caries, 

alternative antifungal agents with lower sucrose content are recommended.20 

In cases of mild or initial oral candidiasis presentation, topical therapeutic interventions are indicated. 

Clotrimazole troches (10 mg, five times daily) and nystatin oral suspension (100,000 units/mL, 5 mL four times 

daily) represent two established treatment options.21 
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Moderate to severe oral candidiasis necessitates more aggressive treatment, for which fluconazole is 

recommended. The regimen entails an initial dose of 200 mg orally, followed by a maintenance dose of 100 mg 

orally once daily for 7 to 14 days. Importantly, existing evidence supports the safety of fluconazole during 

lactation.22 

Notably, a single 150 mg oral dose of fluconazole has been shown to be efficacious in patients with advanced 

cancer, offering a simplified treatment regimen that mitigates pill burden.23 

MANAGEMENT OF DENTURES 

The importance of denture hygiene cannot be overstated in the treatment of denture stomatitis and, indeed, all 

manifestations of oral candidiasis.18 

 By maintaining proper denture hygiene, individuals can effectively eradicate Candida colonization from their 

dentures, thereby eliminating a potential reservoir for fungal infection.19 

To prevent Candida colonization and mitigate the risk of denture stomatitis, patients are advised to maintain 

rigorous denture hygiene practices. This includes daily cleaning and disinfection of dentures, as well as removing 

them for a minimum of six hours nightly.18 

Optimal denture disinfection can be achieved through soaking in chlorhexidine solution, followed by air drying. 

This dual approach effectively reduces Candida colonization, as air exposure has been shown to inhibit Candida 

growth on denture surfaces.19 

The management of denture stomatitis, topical application of miconazole to the internal surface of dentures, 

subsequent to cleaning and disinfection, has been shown to be an effective therapeutic strategy. 

The combination of nystatin and chlorhexidine digluconate is contraindicated due to their antagonistic interaction, 

which results in the inactivation of both agents and a subsequent loss of therapeutic effectiveness.19 

SPECIFIC CONSIDERATIONS 

ACUTE PSEUDOMEMBRANOUS CANDIDIASIS IN INFANTS 

The therapeutic approach to acute pseudomembranous candidiasis in breastfed infants involves the concurrent 

administration of topical antifungal agents to both the infant and the mother's nipples, irrespective of maternal 

symptomatology. In cases where the mother's nipples exhibit signs of thrush, adjunctive systemic antifungal 

therapy with fluconazole is typically prescribed.24 

The therapeutic regimen for oral candidiasis in breastfed infants and their mothers typically involves the topical 

administration of nystatin oral suspension to the infant's oral lesions. Additionally, miconazole 2% cream is 

applied to the mother's nipples, albeit as an off-label indication for the treatment of oral candidiasis in lactating 

women.25 

ACUTE ERYTHEMATOUS CANDIDIASIS 

A significant proportion of acute erythematous candidiasis cases are attributed to the use of antibiotic therapy. 

Notably, discontinuation of the offending antibiotic agent typically results in spontaneous resolution of the 

candidiasis, thereby eliminating the need for additional therapeutic measures. 

In instances where symptoms of acute erythematous candidiasis are more pronounced, systemic fluconazole may 

be prescribed at a dosage of 50 mg once daily for a duration of one week.18 
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ANGULAR CHELITIS 

The treatment regimen for angular cheilitis often incorporates the use of topical creams possessing both antifungal 

and corticosteroid properties, which collectively serve to mitigate symptoms and facilitate resolution. 

The therapeutic regimen for angular cheilitis typically involves the application of miconazole cream, which can be 

prescribed as a single agent or in combination with hydrocortisone. Treatment should be maintained for an 

additional 10 days after the complete resolution of lesions to prevent recurrence.In addition to treating angular 

cheilitis and concomitant oral lesions, it is essential to address any underlying dietary deficiencies to ensure 

comprehensive management and prevent recurrence. 

The topical application of mupirocin cream to the anterior nares has been shown to be an effective strategy for 

decolonizing Staphylococcus aureus, thereby disrupting this critical reservoir.19 

CHRONIC HYPERPLATIC CANDIDIASIS 

The management of chronic hyperplastic candidiasis entails a multifaceted approach, incorporating antifungal 

therapy with fluconazole (50 mg daily for 7-14 days) and lifestyle modification, specifically smoking cessation, to 

optimize treatment outcomes. 

Patients diagnosed with chronic hyperplastic candidiasis must be counselled regarding the inherent risk of 

malignant transformation, highlighting the necessity for vigilant surveillance and regular follow-up 

appointments.18 

LINEAR GINGIVAL ERYTHEMA  

The therapeutic regimen for linear gingival erythema involves a combination of mechanical, antimicrobial, and 

antiretroviral interventions, including debridement, chlorhexidine mouthwash, optimized antiretroviral therapy, 

and antifungal therapy, to effectively manage this condition. 

DIFFERENTIAL DIAGNOSIS 

The differential diagnosis of erythematous oral candidiasis necessitates consideration of various conditions that 

present with similar clinical manifestations, including oral mucositis, erythroplakia, thermal burns, erythema 

migrans, and anemia, to facilitate accurate diagnosis and targeted therapeutic interventions.26 

The differential diagnosis of oral candidiasis encompasses a broad spectrum of conditions, including oral hairy 

leukoplakia, angioedema, aphthous stomatitis, herpes gingivostomatitis, herpes labialis, measles (Koplik spots), 

perioral dermatitis, Stevens-Johnson syndrome, histiocytosis, blastomycosis, lymphohistiocytosis, diphtheria, 

esophagitis, syphilis, and streptococcal pharyngitis. 

PROGNOSIS 

The prognosis for oral candidiasis is optimistic when patients receive evidence-based treatment. However, relapses 

can occur due to various factors, including non-adherence to treatment regimens, inadequate denture maintenance, 

and the failure to address underlying or predisposing factors.27 

COMPLICATIONS 

Oral candidiasis can potentially progress to pharyngeal involvement, characterized by dysphagia and respiratory 

distress, although this is uncommon in immunocompetent hosts. Immunocompromised individuals, particularly 
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those with HIV/AIDS, are at heightened risk of systemic dissemination and associated complications, including 

candidal esophagitis.. 
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