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Most fungal infections in the oral cavity are caused by antagonism and 

immunosuppression. It occurs in patients who suffer from immunodeficiency such as 

diabetes or diseases that cause a weakened immune system. The frequency of oral thrush 

has increased significantly in the world with the increase in viral infections and the use 

of immunosuppressive medications caused by immunodeficiency. Certain species of 

Candida, such as Candida albicans, can cause the fungal infection known as candidiasis. 

When it affects the mouth, it is called thrush in some countries. Symptoms include white 

patches on the palate and other areas of the mouth and oral mucosa. Other symptoms may 

include ulceration and swallowing problems. Aspergillus, a common mold that grows 

both indoors and outdoors, is the source of aspergillosis, an infection. The majority of 

people inhale Aspergillus spores on a daily basis without becoming unwell. However, 

Aspergillus-related health issues are more common in those with lung diseases or 

compromised immune systems. The primary goal of this investigation is to examine 

fungal infection in 100 patients with immunodeficiency, particularly those with 

concomitant and chronic diseases. We found that oral fungal infections, particularly those 

caused by Candida species, are becoming more common in immunocompromised 

individuals, including those with autoimmune diseases, diabetes, or those receiving 

immunosuppressive therapies. Symptoms of these infections are often white lesions in 

the mouths that can lead to painful ulcers and difficulty swallowing. The increase in the 

use of corticosteroids combined with the use of broad-spectrum antibiotics has increased 

the prevalence of oral candidiasis, since these drugs impair host immune response, and 

affect the balance of oral resident microbiota. As a result, opportunistic fungi such as 

Candida albicans can proliferate and cause infections. The purpose of this study is to 

determine the relationship between these medications and the incidence of oral fungal 

infection, especially candidiasis, in immunocompromised patients so that better 

prophylaxis and treatment strategies can be established. The results of this study indicate 

a significant association between the types of fungi and the incidence of infection (P = 

0.000). Furthermore, results showed that females are more frequently infected by 

Candida albicans, with an infection rate of 80%, compared to males at 20%.  
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1. INTRODUCTION

Most oral fungal infections, also known as oral mycosis, are 

caused by opportunistic infections. Impairment of host 

resistance permits local colonization in the oral cavity, which 

initiates and advances pathogenic conditions. Although many 

people carry Candida without clinical symptoms, antibiotic 

treatment can trigger its pathogenic effects, changes in the 

usual bacterial flora, such as those brought on by broad-

spectrum antibiotic treatment, enable Candida albicans to 

multiply and infiltrate tissues, significantly impacting the 

pathogenicity of the Candida albicans. People who have 

weakened immune systems are also more vulnerable to 

Candida's harmful consequences. The increased use of 

immunosuppressive medications and the rise in 

immunodeficiency virus infections have contributed to the 

growing prevalence of oral mycosis worldwide [1, 2].  

Fungal infections of oral tissues can range from superficial 

to deep mycotic diseases. The two main types of 

oropharyngeal candidiasis are as follows. The most prevalent 

type is called pseudomembranous thrush, which manifests as 

readily removed white plaques on the tongue, palate, buccal 

mucosa, or oropharynx. Elderly people frequently get the 

atrophic form of denture stomatitis when a person has no 
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natural teeth in their upper jaw, they wear a denture that 

substitutes all of their upper teeth. Its defining feature is 

erythema without plaques, typically observed beneath 

dentures [3]. Candida infections and superficial fungal 

infections in the mouth are the most commonly diagnosed and 

reported types. The pseudomembranous variety of oral 

candidiasis, which appears as white, rub-offable plaques on 

the palate, tongue, or buccal mucosa, is the most prevalent 

type. One clinical manifestation of chronic hyperplastic 

candidiasis (CHC) is the nodular type, an uncommon form of 

oral candidiasis. The increasing number of oral candidiasis 

cases is likely due to the growing population of 

immunocompromised patients. Additionally, dentists with 

advanced training in diagnosing fungal infections are better 

equipped to identify and differentiate oral candidiasis from 

other fungal diseases [3, 4].  

Deep fungal infections can display a variety of clinical 

presentations that are difficult to identify, which makes 

clinical diagnosis difficult [5]. Candida typically does not 

cause illness, but when the immune system is weakened or the 

normal microflora balance is disrupted, Candida albicans can 

become an opportunistic pathogen. It is the primary cause of 

invasive fungal disease in premature infants, diabetics, and 

surgical patients, as well as oropharyngeal disease in AIDS 

patients [5]. The most common symptoms of superficial fungal 

infections are parageusia, burning sensations in the mouth, 

pain, and food aversion [4, 6]. Deep fungal infections often 

present aggressively, with ulceration and bone perforation, due 

to the spread of microorganisms into deeper tissue layers. The 

focus of the diagnostic strategy for oral mycotic disorders was 

on the oral tissues' cytological/histopathological and clinical 

investigations. Crucially, research using immunogold electron 

microscopy has shown that this enzyme is secreted by Candida 

albicans throughout the infectious process. According to these 

findings, phospholipase B plays a crucial role in the 

pathogenicity of Candida. The majority of the time, fungal 

diseases that were clinically diagnosed were confirmed by 

biopsy-based diagnosis. Standard therapeutic care also 

included microbial isolation, identification, culture, and 

susceptibility to antifungals [7, 8].  

In the absence of clinical oral disease, Candida can be 

detected cytologically or histologically in healthy individuals, 

indicating its role as a common commensal depending on the 

surroundings, this dimorphic yeast can exist in both a hyphal 

(mycelial) and a yeast phase (blastospore). Since Candida is a 

frequent commensal of the oral cavity, a microbiology result 

proving that an oral sample with a positive fungus culture 

without any clinical symptoms should rule out the diagnosis of 

oral candidiasis. 

Candidiasis is a common infection affecting the human 

skin, gastrointestinal tract, vagina, esophagus, and vascular 

system. Candida albicans, the organism most frequently 

responsible for disease, displays a number of virulence factors 

that contribute to pathogenesis, even though the majority of 

infections occur in people who are immunocompromised or 

otherwise impaired. These factors include secreted aspartyl 

proteases, phospholipases, morphogenesis (the reversible 

transition from yeast to filamentous forms), and host 

recognition molecules (adhesins) [9]. 

When determining the ultimate diagnosis of oral 

candidiasis, the clinical presentation is crucial. Thus, the 

clinical examination is a crucial component in the diagnosis of 

superficial fungal infections such as candidiasis [9]. 

Oral candidiasis usually manifests as a white, scrapable 

lesion of the oral cavity. Consequently, when making a 

differential diagnosis for a scrapable white lesion, oral 

candidiasis needs to be taken into account. Understanding the 

mechanisms of C. albicans pathogenesis is crucial. A number 

of putative virulence factors have been suggested in the 

enhancement of C. albicans pathogeniclty. These include 

yeast-tohyphal transition, phenotype switching, 

thigmotroplsm, molecular mimicry, adhesion factors or 

surface hydrophobicity, phospholipase production, and the 

production or an extracellular secreted aspartyl proteinase 

(Sap) [10]. Additionally, immunological deficiencies can 

cause Candida spp. to proliferate and give rise to more 

aggressive species that have greater ability to attach to and 

enter host tissue cells. The virulence factors of Candida 

species increase host susceptibility to microbial proliferation 

and may play a significant role in periodontal disease research. 

Through a variety of methods, C. albicans and oral bacteria 

interact, either reducing or increasing fungal virulence. The 

nature of the bacteria's influence on the development of mixed 

infection with Candida albicans has not yet been conclusively 

established by published early analyses for some bacteria [11]. 

This study aims to show the relationship between use of 

steroids and antibiotics therapy and the frequency of oral 

mycotic infections since steroids have indicated that they act 

to block effector mechanisms mediating immunologic injury, 

e.g., decreasing the function of macrophages and suppressing

the generation of cytotoxic lymphocytes [10, 11]. While the

effects of steroid and antibiotic therapy on systemic fungal

infections are well-documented, their specific impact on oral

candidiasis in immunocompromised patients remains

understudied.

2. MATERIALS AND METHODS

A hundred swabs (n = 100; males = 19, females = 81) were 

collected from the mouths that were taken directly from 

humans who visited specialized dental care from October 2023 

to February 2024 (Table 1). Their ages ranged between 10-55 

and their weights ranged between 18-85 kg. 

Table 1. Number of samples 

Genders Number of Samples 

Males 19 

Females 81 

Saliva samples were collected from the mouth by a sterile 

swab. The sampling method, which entails gently wiping a 

sterile cotton swab over the lesional tissue, is straightforward 

and frequently employed, although it typically does not allow 

quantification of the infecting Candida and the samples were 

taken to the microbiology laboratory to be cultured on culture 

media. 

2.1 Isolation and identification of fungi 

Saliva samples were initially cultured on culture media to 

determine the required type. This was done on Sabouraud's 

Dextrose-Agar (SDA) culture medium and swabs were grown 

on it.  

The swabs were incubated for 48 hours at 37℃. After the 

end of the time for fungal growth, various fungi appeared, 

including Candida and Aspergillus, and there were dishes in 
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which no fungus grew. Candida was isolated by making 

additional culture dishes to hatch it on the same SDA culture 

medium to obtain Candida without contamination. Then, the 

Candida was transferred to a second culture medium (chrome 

agar) and kept it throughout the course of 24 hours at 37℃.  

2.2 Examination under a microscope 

On a glass slide, a drop of (KOH) solution was applied; the 

Candida taken from the culture medium placed on it and 

covered with a cover slip will be ready to be read under the 

microscope on the lens 40 x. Under the microscope, the 

Candida cells appeared, but they were not clear as required.  

KOH was replaced with human blood serum. The serum 

was separated from the blood and then put the serum alone 

from the coagulated blood. We put Candida in the serum and 

left it in the incubator for 3 hours. After 3 hours, a drop of the 

mixture was put on the slide mixed with Candida. We read it 

under the microscope and it appeared to us in a clearer picture. 

Oral fungal infections such as oral candidiasis have become 

more common because of the increased use of 

immunosuppressive drugs and the burgeoning population of 

immunocompromised individuals throughout the world. The 

disruption of balance between the host's immune system and 

microbial flora in immunocompromised patients encourages 

the opportunistic fungi such as Candida to the oral cavity and 

infects the host [12]. In humans, the most common Candida 

species found in both healthy oral mucosa and in OC is C. 

albicans due to its adherence properties and greater level of 

pathogenicity. C. albicans is a dimorphic yeast, which may 

exist in both hyphal and yeast forms depending on the 

environment. C. albicans is isolated in more than 80% of oral 

lesions. Other species that have been implicated include C. 

dubliniensis, C. glabrata, C. krusei, C. kefyr, C parapsilosis, 

C. stellatoidea, and C. tropicalis [12].

Oral candidiasis often presents with white lesions on the

mucous membranes, which can be scraped off. Most 

commonly, these infections occur after treatment with steroids 

or antibiotics because the medications reduce the immune 

response of the body, leading to increased fungal growth. For 

example, steroids suppress macrophage function and reduce 

the functional activity of cytotoxic lymphocytes so that the 

host is more susceptible to fungal infections. Although there is 

much known about the effects of steroids and antibiotics on 

systemic fungal infections, there is a question as to their 

specific effect on oral candidiasis in the immunocompromised 

individual [13]. 

3. RESULTS AND DISCUSSION

The smooth, spherical, white to cream-colored colonies that 

grew on SDA were visible (Figure 1). According to study [14], 

colonies of Candida spp. exhibit certain phenotypic traits 

when grown on the medium.   

The above-described outcome aligns with the findings of 

Ellis et al. [14], with the appearance of colonies with a creamy, 

glossy color, smooth and circular in shape, supply the proper 

growing environment. 

The isolated species gave positive results from interaction 

with gram stain, where the cells appeared ovoid to spherical or 

ovoid to elongated or cylindrical in the yeast form of the 

fungus. This outcome agreed with the findings of Ellis et al. 

[14]. Moreover, the appearance of blue-dyed Candida cells 

was attributed to the dye's ability to preserve the peptidoglycan 

layer in the cell wall [14]. 

After the isolated species of Candida were cultured for 24 

to 48 hours on the previously specified medium at a 

temperature of 37℃, colonies displayed different colors. Each 

species exhibited a distinct color, confirming that this medium 

serves as a reliable differential medium for diagnosing 

Candida species (Figures 2 and 3). Specifically, C. albicans 

appeared green, C. tropicalis appeared blue, C. parapsilosis 

appeared purple, and C. krusei appeared pink (Figure 4).  

Candida can be isolated from the mouth and is considered 

one of the most crucial fungi in the field of fungal diagnosis, 

as the staining properties of the medium aid in accurate 

identification. 

Figure 1. C. albicans development on SDA medium for 

seven days at 37℃ 

Figure 2. The frequency of Candida species isolated from 

mouth of immunocompromised patients 

Figure 3. Female were the most frequently infected with 

Candida 
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The test results showed that all isolates belonging to the type 

C. albicans formed germ tubes when incubated at a

temperature of 37℃ in 0.5 cc of human blood serum for two

to three hours, but all other species C. tropicalis, C.

parapsilosis, C. krusei did not form tubes (Figure 5).

Figure 4. Candida species on chromogenic agar 

Figure 5. Germ tubes indicated by an arrow for C. albicans 

These results are consistent with the study by Ellis et al. 

[14], whose study results showed that only Germ tubes can be 

formed by C. albicans,  

In addition to being thought to be crucial for yeast nutrition, 

the germ tube is thought to play a significant role in the 

penetration of the layer of epithelial cells lining the body and 

tissues and access to the bloodstream. Type C. albicans can 

only form the germ tube in this test and in the presence of the 

stimulus (serum) that works to form it around the yeast cell 

[15]. Protease, phospholipase, esterase, and hemolytic 

activities were among the virulence factors tested for Candida 

albicans isolates; each isolate exhibited varying levels of 

activity for these factors [15].  

Steroids, particularly systemic corticosteroids such as 

prednisone, are known to suppress the immune system's 

inflammatory response. Prolonged or high-dose steroid 

therapy can weaken the body's immune defenses, making 

individuals more susceptible to infections, including fungal 

infections like candidiasis [16]. 

Corticosteroids inhibit the function of immune cells such as 

lymphocytes, macrophages, and neutrophils, which play a 

crucial role in the body's defense against pathogens. This 

suppression of immune function can create an environment 

conducive to the overgrowth of Candida species in the oral 

cavity [17]. 

Individuals receiving long-term systemic steroid therapy, 

such as those with autoimmune diseases, organ transplants, or 

chronic inflammatory conditions, are at increased risk of 

developing oral candidiasis [18]. Inhaled corticosteroids are 

prescribed to treat chronic obstructive pulmonary disease 

(COPD) and asthma may also predispose individuals to oral 

candidiasis, especially if proper mouth hygiene is not 

maintained [19]. 

Additionally, broad-spectrum antibiotics have the potential 

to upset the body's microbial equilibrium, including the oral 

microbiota. This disruption can lead to the overgrowth of 

opportunistic pathogens such as Candida species, resulting in 

oral candidiasis [20]. 

Antibiotics can eliminate beneficial bacteria that normally 

compete with Candida species for resources and help maintain 

a healthy microbial balance in the oral cavity. Without these 

protective bacteria, Candida species can proliferate and cause 

infection [21]. 

Individuals receiving broad-spectrum antibiotics, 

particularly for prolonged periods or repeatedly, are at 

increased risk of developing oral candidiasis. However, a 

previous inaccurate diagnosis and inappropriate treatment may 

be the cause of systemic candidosis's severe nature. Systemic 

fungal infections are present in around one-third of febrile 

neutropenic patients who do not improve after a week of 

antibiotic treatment [22]. Antibiotic use in older adults, 

individuals with weakened immune systems, or those with 

underlying medical conditions may further elevate the risk 

[22]. Theoretically, immunocompromised people or long-term 

users of steroids and broad-spectrum antibiotics are more 

likely to develop oral candidosis as a secondary infection [22]. 

The use of steroids and antibiotics together, such as in the 

treatment of certain inflammatory or infectious conditions can 

further increase the risk of oral candidiasis. The 

immunosuppressive effects of steroids combined with the 

disruption of the oral microbiota by antibiotics create an 

environment highly conducive to fungal overgrowth [23]. 

Prolonged systemic corticosteroid use, and especially 

prednisone, can increase susceptibility to oral candidiasis. 

Although a significant portion of the population has oral 

Candida, very few go on to develop OC. As a result, the 

pathophysiology of OC might be influenced by variables other 

than the fungus's characteristics, like host factors and other 

risk factors. Inflammation and mucosal damage weaken the 

integrity of the epithelium, creating an atmosphere that is 

favorable for fungal invasion. A favorable environment for 

Candida growth is created by dysregulation in both innate and 

adaptive immunity, according to molecular insights into the 

immunocompromised state. An in-depth analysis of Candida 

species [24]. 

Immunosuppressive effects are seen with the use of 

corticosteroids, as they prevent the immune cells—

lymphocytes, macrophages and neutrophils—all of which are 

very important in protection against infections, including 

fungal ones: Candida. Corticosteroids weaken these responses 

and in an immunocompromised mouth, they create the perfect 

environment for an overgrowth of Candida in the mouth and 

the development of oral fungal infection. This is especially 

450



true for persons on long term steroid therapy, who may have 

an autoimmune disease or have received organ transplant [24]. 

Furthermore, antibiotic therapy with broad band use of 

antibiotics can unsettle the natural balance of bacteria in the 

oral cavity, permitting Candida reproduction. Antibiotics not 

only kill bad bacteria, but also kill good bacteria that ordinarily 

compete with Candida for resources. This is because Candida 

can flourish when these protective bacteria are wiped out 

leading to oral candidiasis. The most notorious effect is in 

those, for example the elderly or immune compromised who 

receive these antibiotics for long, repeated periods of time 

[25]. 

The risk of oral candidiasis is increased even further when 

corticosteroids and antibiotics are combined. Corticosteroids 

have immunosuppressive effect which coupled with the 

microbial disruption caused by antibiotics make Candida 

overgrowth ideal. Because fungal infections can go unnoticed 

in their early stages due to mild symptoms, patients receiving 

both treatments should be watched closely for symptoms of 

fungal infections. Oral fungal infections that occur in 

immunocompromised people are held in significant risk when 

individuals use both of the medications at the same time [26]. 

Other than that, corticosteroid therapy, even when given for 

relatively long periods of time, also impairs mucosal 

immunity, the body’s first line of defense against microbial 

colonization. These impairments allow Candida to adhere 

more easily to the mucosal surfaces of the oral cavity, and to 

proliferate. However, patients who are treated with long term 

corticosteroid medications, as in the case of some inhaled 

corticosteroids used in asthma or COPD, are at greater risk of 

development of oral candidiasis if they neglect good oral 

hygiene [27, 28]. 

Disruption of normal oral flora by broad spectrum 

antibiotics is a key factor in in increasing the risk of oral 

candidiasis. Without the beneficial bacteria that normally keep 

the Candida species under control, antibiotics leave a space 

open for the population of Candida to grow out of control. But 

the risk is even higher for people with weakened immune 

systems (for example, people being treated for cancer or older 

adults who are more susceptible to infections). Repeated or 

prolonged use of antibiotics, especially broad spectrum, has 

been associated with increased incidence of fungal infection 

[29]. 

Oral candidiasis has a broad spectrum of clinical 

manifestations, from mild symptoms (as burning sensations 

and discomfort), to more severe forms (painful lesions or 

ulcers) they can spread into tissues deep in 

immunocompromised individuals and cause much damage. 

Early diagnosis is difficult because the initial symptoms can 

be subtle or nonspecific. Therefore, patients on corticosteroid 

or antibiotic therapy need regular oral examinations. Although 

Candida albicans is a commensal colonizer of the human oral 

mucosa, it is the cause of fungal infections in hosts with 

weakened immune systems. In oropharyngeal candidiasis 

linked to cancer treatment, the interaction between Candida 

albicans and the local oral mucosal bacterial flora, including 

mitis group streptococci, can be crucial. Oropharyngeal 

candidiasis and severe dysbiotic alterations in mucosa-

associated bacterial communities are caused by antibiotic-

mediated depletion of oral commensals, which also exposes 

different interactions between mucosa-associated bacteria and 

Candida albicans in the upper and lower gastrointestinal tract 

[30-32]. 

4. CONCLUSIONS

The use of steroids and antibiotic therapy can compromise 

the immune system and disrupt the balance of microorganisms 

in the oral cavity, predisposing individuals to oral candidiasis. 

Healthcare providers should be aware of these potential risks 

and consider preventive measures, such as oral hygiene 

practices and antifungal prophylaxis, in patients at increased 

risk of developing oral candidiasis during steroid or antibiotic 

therapy. 

The development of C. albicans biofilms has significant 

adverse clinical consequences, mostly because the cells within 

the biofilms are resistant to antifungal treatment. As a result, 

biofilm formation is now generally regarded as one of the 

primary virulence traits of Candida albicans and a main cause 

of the unacceptably high fatality rates linked to candidiasis. 
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