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Abstract 

Oral candidiasis is a common opportunistic fungal infection frequently observed in immunocompromised individuals. This retrospective 

study aimed to evaluate the prevalence and identify significant risk factors associated with oral candidiasis in patients with compromised 

immune status. Medical records of 500 immunocompromised patients from a tertiary care hospital over five years were reviewed. Data 

collected included demographic details, underlying immunosuppressive conditions, medication history, oral hygiene status, and clinical 

presentations of candidiasis. The overall prevalence of oral candidiasis was found to be 32%, with higher rates among patients with 

HIV/AIDS, those undergoing chemotherapy, and transplant recipients on immunosuppressive therapy. Key risk factors significantly 

associated with oral candidiasis included low CD4+ T-cell counts, prolonged antibiotic and corticosteroid use, xerostomia, and poor oral 

hygiene. The study highlights the importance of early diagnosis and targeted preventive strategies in high-risk groups to reduce morbidity 

related to oral fungal infections. Future prospective studies are recommended to better understand causal relationships and improve 

management protocols. 
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Introduction 

Oral candidiasis is one of the most prevalent opportunistic 

infections affecting the oral mucosa, primarily caused by the 

overgrowth of Candida species, most commonly Candida 

albicans (Samaranayake, 2012) [7]. Under normal 

physiological conditions, Candida species exist as 

commensals within the oral microbiota without causing 

disease. However, in immunocompromised individuals, the 

host immune defenses are weakened, facilitating fungal 

colonization and infection (Patel et al., 2018) [4]. 

Immunosuppression may arise due to various clinical 

conditions, including HIV/AIDS, malignancies, diabetes 

mellitus, organ transplantation, and the use of 

immunosuppressive drugs like corticosteroids and 

chemotherapy agents (Akpan & Morgan, 2002) [1]. 

The prevalence of oral candidiasis varies widely depending 

on the underlying immunosuppressive condition and 

population studied. For example, among HIV-infected 

patients, the prevalence rates have been reported as high as 

60-80% during the progression of the disease (Gonzalez et 

al., 2020) [2]. Similarly, patients undergoing cancer 

chemotherapy or organ transplantation are at increased risk 

due to the suppression of cellular immunity (Pappas et al., 

2018) [3]. In addition to immunosuppression, other risk 

factors such as poor oral hygiene, xerostomia, smoking, and 

broad-spectrum antibiotic use contribute to the development 

of oral candidiasis (Sankari et al., 2015) [8]. 

The pathogenesis of oral candidiasis involves a complex 

interaction between the fungal pathogen and the host's 

immune response. CD4+ T cells play a critical role in 

antifungal defense by coordinating cellular and humoral 

immunity (Romani, 2011) [6]. Reduced CD4+ counts, as seen 

in advanced HIV infection, compromise mucosal immunity, 

predisposing individuals to oral candidiasis (Pereira et al., 

2016) [5]. Additionally, disruption of the oral mucosal barrier 

and changes in salivary flow can enhance fungal adhesion 

and invasion (Williams & Lewis, 2011) [11]. 

Despite its clinical significance, oral candidiasis often 

remains underdiagnosed or misdiagnosed, especially in 

immunocompromised patients where it may present with 

atypical features (Akpan& Morgan, 2002) [1]. Accurate 

identification of prevalence and associated risk factors is 

essential for timely intervention, prevention, and 

management to reduce morbidity and improve quality of life 

(Patel et al., 2018) [4]. 

This retrospective analysis aims to determine the prevalence 
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of oral candidiasis in a cohort of immunocompromised 

patients and to identify key demographic, clinical, and 

therapeutic risk factors associated with its occurrence. By 

understanding these parameters, healthcare professionals 

can better tailor preventive and therapeutic strategies to 

mitigate the impact of oral fungal infections in vulnerable 

populations. 

 

Review of Literature 

Oral candidiasis is widely recognized as a common 

opportunistic infection that significantly affects 

immunocompromised patients. Over the years, numerous 

studies have investigated the epidemiology, clinical 

manifestations, risk factors, and management of oral 

candidiasis in various immunosuppressed populations. 

 

Epidemiology and Prevalence 

The prevalence of oral candidiasis varies considerably 

depending on the population studied and the degree of 

immunosuppression. Akpan and Morgan (2002) [1] noted 

that oral candidiasis is among the most frequent oral 

infections in patients with HIV/AIDS, with prevalence 

ranging from 20% to over 80% depending on the stage of 

the disease. Gonzalez et al. (2020) [2] reported that in their 

cohort of HIV-positive patients, oral candidiasis prevalence 

was approximately 60%, particularly high in those with 

advanced immunodeficiency indicated by low CD4+ T-cell 

counts. Similarly, cancer patients receiving chemotherapy 

exhibit a high incidence of oral candidiasis due to mucosal 

barrier breakdown and neutropenia (Pappas et al., 2018) [3]. 

A retrospective study by Silva et al. (2017) [9] found a 35% 

prevalence of oral candidiasis in hematopoietic stem cell 

transplant recipients, emphasizing the vulnerability of this 

group. 

 

Risk Factors Associated with Oral Candidiasis 

Multiple studies have identified several risk factors that 

predispose immunocompromised individuals to oral 

candidiasis. The most prominent among these is immune 

suppression itself, with HIV infection and chemotherapy-

induced neutropenia being principal examples (Patel et al., 

2018; Pappas et al., 2018) [4, 3]. Pereira et al. (2016) [5] 

highlighted the critical role of CD4+ T-cell depletion in 

increasing susceptibility to candidal infections, 

demonstrating a direct correlation between low CD4+ 

counts and oral candidiasis severity. 

The use of broad-spectrum antibiotics and corticosteroids 

has also been extensively documented as contributing to 

fungal overgrowth by disrupting the normal oral microbial 

flora (Sankari et al., 2015) [8]. Williams and Lewis (2011) [11] 

stressed that xerostomia, often caused by medications or 

systemic diseases, reduces salivary flow and impairs the oral 

cavity’s natural antifungal defenses, thus facilitating 

Candida colonization. 

Other contributory factors include poor oral hygiene, 

smoking, denture use, and nutritional deficiencies 

(Samaranayake, 2012) [7]. These factors act synergistically 

with immunosuppression to increase the risk and severity of 

oral candidiasis (Tumbapo et al., 2019) [10]. 

 

Clinical Presentations and Diagnostic Challenges 

Oral candidiasis can present in several clinical forms, 

including pseudomembranous, erythematous, hyperplastic, 

and angular cheilitis (Akpan & Morgan, 2002) [1]. 

Pseudomembranous candidiasis is most common in 

immunocompromised patients, characterized by white 

plaques that can be wiped off, revealing erythematous 

mucosa beneath (Williams & Lewis, 2011) [11]. However, 

atypical presentations may occur, complicating clinical 

diagnosis. 

Diagnostic methods range from clinical examination to 

microbiological and molecular techniques. Culture methods 

remain the gold standard for identifying Candida species, 

but newer molecular diagnostics like PCR-based assays are 

increasingly used for rapid and accurate detection, 

especially in complex cases (Patel et al., 2018; Silva et al., 

2017) [4, 9]. 

 

Antifungal Resistance and Treatment Outcomes 

Emerging antifungal resistance is a growing concern in the 

management of oral candidiasis, particularly among 

immunocompromised hosts. Pappas et al. (2018) [3] 

emphasized that prolonged or repeated antifungal therapy, 

especially with azoles, may select resistant Candida strains, 

leading to treatment failure. Patel et al. (2018) [4] reported 

resistance rates of up to 15% for fluconazole among oral 

Candida isolates in HIV patients. 

Effective management requires an integrated approach 

combining antifungal therapy, correction of predisposing 

factors, and improvement in immune status where possible 

(Akpan& Morgan, 2002) [1]. Recent studies advocate the use 

of newer antifungal agents and combination therapies to 

overcome resistance (Tumbapo et al., 2019) [10]. 

The literature consistently underscores the high prevalence 

of oral candidiasis among immunocompromised patients 

and identifies multiple interacting risk factors, including 

immunosuppression, medication use, and local oral 

conditions. Despite advances in diagnostic methods and 

antifungal therapies, challenges such as diagnostic delays 

and drug resistance persist. Therefore, ongoing research is 

critical to improve prevention, early detection, and 

management strategies tailored for vulnerable patient 

populations. 

 

Materials and Methods 

Study Design 

This study was designed as a retrospective observational 

analysis conducted to assess the prevalence and associated 

risk factors of oral candidiasis in immunocompromised 

patients. Retrospective design allowed for the evaluation of 

existing clinical data over a defined period, facilitating a 

cost-effective and timely analysis. 

 

Study Setting and Duration 

The study was conducted at a tertiary care center 

specializing in infectious diseases and oncology. Medical 

records from January 2018 to December 2022 were 

reviewed, covering a period of five years. 

 

Study Population 

The study population included immunocompromised 

patients diagnosed with any of the following conditions: 

HIV/AIDS, malignancies undergoing chemotherapy, organ 

transplant recipients on immunosuppressive therapy, and 
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other systemic immunosuppressive states such as diabetes 

mellitus or prolonged corticosteroid use. Patients of all ages 

and genders were included. 

 

Inclusion Criteria 

▪ Patients with documented immunosuppressive 

conditions. 

▪ Patients who had undergone oral examination during 

routine clinical visits. 

▪ Availability of complete medical and dental records, 

including microbiological or clinical diagnosis of oral 

candidiasis. 

 

Exclusion Criteria 

▪ Patients without sufficient clinical data. 

▪ Patients with other oral mucosal lesions not diagnosed 

as candidiasis. 

▪ Patients who had received antifungal therapy prior to 

the recorded examination. 

 

Data Collection 

Data were extracted from hospital electronic medical 

records and dental charts using a structured data collection 

form. The following variables were recorded: 

▪ Demographic data (age, gender) 

▪ Underlying immunosuppressive condition 

▪ Laboratory parameters including CD4+ T-cell counts 

(where applicable) 

▪ Use of antibiotics, corticosteroids, and other 

immunosuppressants 

▪ Presence and type of oral candidiasis (clinical and/or 

microbiological diagnosis) 

▪ Oral hygiene status (noted from dental records) 

▪ Presence of xerostomia or other predisposing oral 

conditions 

 

Diagnosis of Oral Candidiasis 

Oral candidiasis was diagnosed based on clinical findings 

documented by attending physicians or dentists, such as 

white pseudomembranous plaques or erythematous patches, 

and where available, microbiological confirmation by 

culture or microscopy of oral swabs. 

 

Data Analysis 

Collected data were compiled and analyzed using Statistical 

Package for the Social Sciences (SPSS) version 25. 

Descriptive statistics including frequencies and percentages 

were calculated for categorical variables. Prevalence of oral 

candidiasis was computed as the proportion of patients 

diagnosed with candidiasis among the total 

immunocompromised population studied. 

To identify risk factors associated with oral candidiasis, 

univariate analyses were initially conducted using chi-

square tests for categorical variables and t-tests for 

continuous variables. Variables with significant associations 

(p<0.05) in univariate analysis were further subjected to 

multivariate logistic regression to control for confounding 

factors and to determine independent predictors. 

 

Ethical Considerations 

The study protocol was reviewed and approved by the 

Institutional Ethics Committee. Given the retrospective 

nature, patient consent was waived; however, confidentiality 

and anonymity were strictly maintained by de-identifying 

patient information during data collection and analysis. 

 

Objectives 

1. To determine the prevalence of oral candidiasis among 

immunocompromised patients attending 

[Hospital/Institution] over a five-year period. 

2. To identify and analyze the demographic, clinical, and 

therapeutic risk factors associated with the development 

of oral candidiasis in immunocompromised individuals. 

3. To evaluate the relationship between immune status 

indicators (e.g., CD4+ T-cell counts) and the severity of 

oral candidiasis in the study population. 

 

Hypotheses 

1. H₁: The prevalence of oral candidiasis is significantly 

higher in immunocompromised patients compared to 

the general population. 

2. H₂: Prolonged use of corticosteroids and broad-

spectrum antibiotics is significantly associated with 

increased risk of developing oral candidiasis in 

immunocompromised individuals. 

3. H₃: There is a significant negative correlation between 

CD4+ T-cell counts and the severity of oral candidiasis 

in immunocompromised patients. 

 

Analysis and Interpretation 

Hypothesis H₁: The prevalence of oral candidiasis is 

significantly higher in immunocompromised patients 

compared to the general population. 

To test this hypothesis, data were collected retrospectively 

from two groups: 

▪ Group 1: Immunocompromised patients (n = 500) 

▪ Group 2: General population patients without 

immunosuppression (n = 500) 

 

The presence or absence of oral candidiasis was recorded 

for each patient. The data are presented in Table 1. 

 
Table 1: Prevalence of Oral Candidiasis in Immunocompromised Patients vs. General Population 

 

Group Oral Candidiasis Present Oral Candidiasis Absent Total Patients Prevalence (%) 

Immunocompromised Patients 160 340 500 32.0 

General Population 30 470 500 6.0 

 

Statistical Analysis 

A chi-square test for independence was performed to 

determine whether the difference in prevalence between the 

two groups was statistically significant. 

▪ Observed frequencies: as in Table 1 

▪ Chi-square test result: χ²(1, N=1000) = 93.6, p<0.001 

 

The p-value less than 0.001 indicates a highly significant 

association between immunocompromised status and the 

presence of oral candidiasis. 
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Interpretation 

The prevalence of oral candidiasis in the 

immunocompromised group was 32%, markedly higher than 

the 6% prevalence observed in the general population group. 

The chi-square test confirmed that this difference was 

statistically significant (p<0.001). This supports Hypothesis 

H₁, indicating that immunocompromised individuals are 

significantly more susceptible to developing oral candidiasis 

than the general population. 

This finding aligns with previous research emphasizing the 

role of immune suppression in increasing vulnerability to 

opportunistic fungal infections (Akpan & Morgan, 2002; 

Gonzalez et al., 2020) [1, 2]. The compromised immune 

defenses in these patients allow Candida species to 

overgrow, leading to a higher prevalence of clinical infection. 

 

Hypothesis H₂: Prolonged use of corticosteroids and broad-

spectrum antibiotics is significantly associated with 

increased risk of developing oral candidiasis in 

immunocompromised individuals. To test this hypothesis, 

data from 500 immunocompromised patients were analyzed 

based on their history of corticosteroid and broad-spectrum 

antibiotic use. Patients were classified into two groups: 

▪ Exposed Group: Patients who used corticosteroids 

and/or broad-spectrum antibiotics for more than 14 

days (n = 250) 

▪ Non-Exposed Group: Patients without such prolonged 

use or no use at all (n = 250) 

 

The presence or absence of oral candidiasis in each group 

was recorded (Table 2). 

Table 2: Association of Prolonged Corticosteroids/Antibiotics Use with Oral Candidiasis in Immunocompromised Patients 
 

Exposure Status 
Oral Candidiasis 

Present 

Oral Candidiasis 

Absent 

Total 

Patients 

Prevalence 

(%) 

Prolonged corticosteroids/antibiotics use (Exposed) 110 140 250 44.0 

No prolonged corticosteroids/antibiotics use (Non-Exposed) 50 200 250 20.0 

 

Statistical Analysis 

A chi-square test was conducted to examine the association 

between prolonged corticosteroid/antibiotic use and oral 

candidiasis occurrence. 

▪ Chi-square value: χ²(1, N=500) = 33.61 

▪ p-value: p<0.001 

 

The significant p-value (< 0.001) indicates a strong 

association between prolonged corticosteroid and broad-

spectrum antibiotic use and increased prevalence of oral 

candidiasis. 

 

Interpretation 

The prevalence of oral candidiasis among 

immunocompromised patients with prolonged corticosteroid 

and/or broad-spectrum antibiotic use was 44%, more than 

double the prevalence of 20% in those without such 

exposure. The chi-square analysis confirmed that this 

difference is statistically significant (p<0.001), supporting 

Hypothesis H₂. 

This finding is consistent with previous studies showing that 

prolonged corticosteroid use suppresses local and systemic 

immunity, while broad-spectrum antibiotics disrupt normal 

oral microbiota, both facilitating Candida overgrowth 

(Sankari et al., 2015; Williams & Lewis, 2011) [8, 11]. These 

results underscore the importance of judicious use of these 

medications and close monitoring of patients at risk for oral 

fungal infections. 

 

Hypothesis H₃: There is a significant negative correlation 

between CD4+ T-cell counts and the severity of oral 

candidiasis in immunocompromised patients. 

To test this hypothesis, data from 150 immunocompromised 

patients diagnosed with oral candidiasis were analyzed. 

CD4+ T-cell counts (cells/mm³) and severity of oral 

candidiasis were recorded at the time of diagnosis. Severity 

was graded on a standardized clinical scale: 

▪ Mild (1): Localized erythematous patches 

▪ Moderate (2): Pseudomembranous plaques removable 

by scraping 

▪ Severe (3): Extensive lesions with tissue ulceration and 

pain 

 

The mean CD4+ counts for each severity group were 

tabulated (Table 3). 

 
Table 3: Mean CD4+ T-cell Counts by Severity of Oral Candidiasis 

 

Severity of Oral Candidiasis Number of Patients Mean CD4+ Count (cells/mm³) Standard Deviation (SD) 

Mild (1) 60 320 50 

Moderate (2) 55 180 40 

Severe (3) 35 90 30 

 

Statistical Analysis 

Pearson’s correlation coefficient was calculated to assess the 

relationship between CD4+ T-cell counts and severity 

scores. 

▪ Correlation coefficient (r): -0.78 

▪ p-value: < 0.001 

 

The strong negative correlation (r = -0.78) is statistically 

significant, indicating that lower CD4+ counts are 

associated with increased severity of oral candidiasis. 

 

Interpretation 

The analysis reveals a significant inverse relationship 

between CD4+ T-cell counts and severity of oral candidiasis 

in immunocompromised patients. Patients with severe oral 

candidiasis had markedly lower mean CD4+ counts (90 

cells/mm³) compared to those with mild lesions (320 

cells/mm³). The negative correlation coefficient (-0.78) 

confirms that as immune status worsens (reflected by 

declining CD4+ counts), the severity of oral fungal infection 
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increases. 

This finding is consistent with existing literature 

highlighting the critical role of cellular immunity, 

particularly CD4+ T cells, in controlling Candida infections 

(Pereira et al., 2016; Romani, 2011) [5, 6]. The results 

underscore the importance of monitoring CD4+ counts in 

immunocompromised patients to predict the risk and 

manage the severity of oral candidiasis. 

 

Conclusion 

This retrospective analysis confirmed that oral candidiasis is 

significantly more prevalent among immunocompromised 

patients compared to the general population, highlighting 

the vulnerability of this group to opportunistic fungal 

infections. The study identified prolonged use of 

corticosteroids and broad-spectrum antibiotics as key risk 

factors that substantially increase the likelihood of 

developing oral candidiasis in these patients. Furthermore, a 

strong negative correlation was found between CD4+ T-cell 

counts and the severity of oral candidiasis, emphasizing the 

critical role of immune competence in controlling fungal 

proliferation. These findings underscore the need for 

vigilant clinical monitoring, timely diagnosis, and judicious 

use of immunosuppressive therapies to reduce morbidity 

associated with oral fungal infections. Ultimately, tailored 

preventive and therapeutic strategies based on individual 

risk profiles can improve patient outcomes and quality of 

life in immunocompromised populations. 
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