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Abstract  

UpToDate fungal infections are linked to cancer development in different part of human body. This 

association frequently seen in individuals has immune system issues and elderly people. Microbial 

infections in charge of more than 2 million of cancer cases. Invasive fungal infection sustains 

cancer growth rate and needed to scrutinized. The commonest genus and species of fungi involved 

are Candida albicans, Candida tropicalis, Aspergillus flavus, Fusarium proliferatum and others. 

Oral candidiasis consumes the vast majority of oral fungal infections specially when combined 

with receiving a cancer therapy. This review deals with risk of oral candida and their role in 

progressing of oral cancer beside co-factors like health status, alcohol, smoking and immune 

deficiency.  
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Introduction  

Fungus Candida albicans is associated with occurrence of oral tumors and may generate 

polymicrobial biofilms. that lead to the cancerous transformation of oral keratinocytes, which are 

epithelial cells that reside in the mouth. Specifically, the effluents produced by biofilms change 

the ability of oral squamous carcinoma cells to stick to the extracellular matrix and trigger the 

production of cytokines like IL-6 and IL-8 (Arzmi et al., 2019).  

Oral fungal infection is a prevalent opportunistic ailment in the oral cavity resulting from excessive 

proliferation of fungi. Most of them are classified as Candida species, C. albicans being the 

commonest, up to fifty percent. There have been documented cases of infections (Irani, 2016; Sujir 

et al., 2019). Non-albicans Candida species comprise Candida glabrata, Candida tropicalis, and 

Candida krusei (Inchingolo et al., 2020). Mouth candidiasis is the most prevalent mycosis 

infection which is marked by the appearance of white, smooth patches inside cheeks and tongue. 

(Mehanna et al., 2013; Panghal et al., 2012). As in figure(A) 
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Figure (A) Candidiasis in oral cancer patient (Pispero et al., 2022)    

Long presence in the critical-care unit, provision of antibiotics with a broad spectrum, anticancer 

medication, indications of epithelial colonization, use of arterial a catheter, intravenously feeding, 

and numerous operations requiring stitches (especially those who participated), Candidaemia is 

more likely to arise after being hospitalized in elderly people, those with existing health conditions, 

individuals with diabetes, a condition newborn newborns, and people who received transplants 

(Keighley et al., 2021) 

The development of candidiasis and candidemia can result from both internal and external factors. 

Because Candida spp. live on mucosal membranes in the gastroinstinal tract after long-term 

exposure, which means they come from within, taking broad-spectrum antibiotics can kill off good 

bacteria and make room for endogenous Candida to grow(Bassetti et al., 2019).  

The primary attributes of Candida albicans 

1- The pathogenicity and cell wall structure  

The saprophytic fungus Candida albicans, which is a member of the Saccharomycetaceae family, 

is an inherent part of the human microbiome. It is most commonly found in the mouth, vagina, and 

gastrointestinal system (Mishra et al., 1992). There are continual variations in the constituents of 

the cell membrane and the fluidity through which it moves. Proteins, polypeptides, and 

polysaccharides (including phosphorylated mannans, glucans, and chitins) make up the bulk of the 

composition(Klis et al., 2009).  

The structure of the O- and N-glycosylation bonds that attach the mannan residues to the cell wall 

might change depending on environmental factors like temperature and pH. Although they are 

located further inside the wall than mannans, β-Glucans are still there. Phospholipids, sterols, and 

http://www.iiardjournals.org/


 

 

International Journal of Medical Evaluation and Physical Report E-ISSN 2579-0498 

P-ISSN 2695-2181 Vol 8. No. 6 2024 www.iiardjournals.org Online Version 

 

 

 IIARD – International Institute of Academic Research and Development Page 38 

ergosterol make up the bulk of lipids' cell walls(Murciano et al., 2011). Many antifungals target 

these lipids because they are required for the manufacture of enzymes involved in morphogenesis, 

the process by which the cell wall takes its specific shape. The transformation of yeast into fungus 

can bring about a lipid alteration (Pan et al., 2018) . 

Hydrophobicity nature of fungal cells membrane plays a vital role in its capacity to adhere to non-

reactive surfaces, and this characteristic can be influenced by the glycosylation of manno-proteins 

present on its surface. The presence of mannans on the pathogen's surface enhances its 

pathogenicity by augmenting its hydrophobicity, altering its adhesion to host cells, and suppressing 

the immune triggers (K. Wang et al., 2020).  

Candida albicans can propagate as a yeast by the release of quorum sensing chemicals, such as 

farnesol, while in the hyphal stage. Biofilm acts as a defensive barricade for yeast, shielding cells 

from the immunological response of the host and rendering them resistant to antifungal 

medications (Nobile & Johnson, 2015; Taylor et al., 2005). 

2- The Genome 

The genome replicates itself asexually and is diploid. The "(para)sexuality cycle," a process of 

divergence that includes mating, recombination, and genomic reduction, occurs in the absence of 

meiosis. Its capacity to recombine and adapt to different settings is enhanced in this condition, 

which makes its development and spread easier (Forche et al., 2008; Zhang et al., 2015).  

Candida spp. employ serine rather than leucine in their genetic coding through the use of the CUG 

and CTG codons. As a result, there was a modification in the serine transfer RNA loop, which has 

the potential to improve resistance to high temperatures (Reedy et al., 2009).  

C. albicans, may appeared a wide type of morphologies, including blastoconidia, lengthened 

pseudohyphae, true hyphae, and even chlamydospores in certain cases. Candida species have the 

potential to cause a range of infections, both sudden and long-lasting, and can become harmful 

under specific circumstances (opportunism), leading to the development of candidiasis. This 

condition is most prevalent among patients with weakened immune systems (Talapko et al., 2021).  

Bloating in the abdomen, slow digestion, gastrointestinal problems (such as stultification or 

diarrhea), fatigue, irritability, food sensitivities, insomnia, depression cognitive decline, and 

headaches are some of the symptoms that can occur when candida enters the bloodstream through 

the stomach (Tortorano et al., 2004).  

Possible causes of oral candidiasis include impaired salivary gland function, specific medicines, a 

food stuff with carbohydrates and artificial prosthetics. Additionally, smoking, diabetes, 

immunosuppression and cancers are particularly significant factors in the development of oral 

candidiasis. Inhalations of corticosteroids have been correlated to an elevated risk of oral 

candidiasis, as they hinder immune system function and internalization. When steroid inhalation 

stops, the mucosa's normal immune response takes over. Antibiotics with a broad spectrum of 

http://www.iiardjournals.org/


 

 

International Journal of Medical Evaluation and Physical Report E-ISSN 2579-0498 

P-ISSN 2695-2181 Vol 8. No. 6 2024 www.iiardjournals.org Online Version 

 

 

 IIARD – International Institute of Academic Research and Development Page 39 

action can damage the oral flora in the area, which can make Candida thrive. Dental components 

that produce an acidic pH and low oxygen levels foster the formation of Candida infections. In 

addition to promoting Candida growing in saliva as well as adhesion to oral epithalamium, a 

sugars-rich diet (Ghannoum et al., 2010; Kabir & Ahmad, 2013; Patil et al., 2015).  

An expanding number of Candida spp. in both healthy and periodontally affected areas were found 

to be correlated. Despite this, fungal total compositions varied  (Peters et al., 2017).  

C. albicans induces invasive hyphae by the secretion of interlukine1β, triggers the activation of 

pro-inflammatory cytokine. The genetic analysis showed significant colonization in genotype A of 

C. albicans. Studies indicate that differences in genetic makeup within oral squamous cell 

carcinoma can influence the development of cancer (Birman et al., 1997).  

Study of Oral Candidiasis via Mycological Investigation 

Diagnosis is possible for every form of oral candidiasis. which can be enhanced by further 

diagnostic methods, such as isolation in culture and microscopy, are used to diagnose Candida in 

oral samples. It is crucial to identify the high-risk locations for yeast infection, including the 

corners of the lips, cheek wall, behind the commissure, posterior median section of the back of the 

tongue, and palate. Upon direct examination of candida smears, it was seen that there were oval or 

spherical components present, which exhibited budding. Mycelial filaments can exhibit either 

irregular or regular patterns (Mohamed et al., 2019).  

Upon direct inspection, several fungal components are observed. Nevertheless, the accuracy of 

diagnosis can be enhanced by cultivating in particular settings such as Sabouraud and Micro Stix 

(Bornstein, 2019). Candida albicans, present in the oral cavity as spores or filaments, is an inherent 

component of the oral microbiota and does not provide any health hazards. In order to identify 

candidiasis, a substantial quantity of colonies or filaments on smears is necessary (Kumar et al., 

2014). Culture is a fundamental method for detecting fungal infections. The lack of cultural 

sensitivity Delaying the completion of treatment for invasive candidiasis (IC) can result in 

increased mortality rates (Fortún et al., 2012).  

Although blood culture is considered the most reliable method for diagnosing invasive fungal 

infections, its diagnostic process can be expedited by combining it with other tests. These assays 

possess the capability to identify IC at an early stage, particularly in situations when culture is 

unable to detect it. PCR techniques empower swift, also precise identification and finding of fungal 

genome in human samples, obviating the necessity for preceding cultures. PCR techniques may 

identify the presence of fungus in several types of materials, such as plasma, serum, blood, sterile 

fluids, bronchoalveolar lavage (BAL), and soft tissues. This is achieved by focusing on specific 

genetic sequences, such as 18S rDNA, 5.8S rDNA, and 28S rDNA. Scientists have created internal 

transcribed spacer regions and mitochondrial DNA. Fungal infections can be diagnosed within 

individuals(Posch et al., 2017). 
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The role of Candida in oral cancer 

More than 90% of oral malignancies are cutaneous squamous cell carcinomas. (Abati et al., 2020; 

Markopoulos, 2012). The condition may manifest on the lips, mouth cavity, or tongue, in addition 

to other areas within the oral cavity. More than 50% casing of oral plano-cellular carcinomata are 

caused by precancerous lesioned on mucosa, such as leukoplakia or erythroplakia increases 

mortality nearly 50%  (Inchingolo et al., 2020; Sujir et al., 2019).  

For quite some time, people have argued about whether or not Candida spp. causes oral cancer. 

Researches indicates that this particular kind of fungi can accelerate the progression of mouth 

cancer. (Di Cosola et al., 2021; Sultan et al., 2022). Mouth cells' genetic instability, epithelium 

transformation, oncogenic effects, Immunol system regulation, and habitual inflammation are the 

mechanisms that have been suggested to lead to mouth cancer (Vadovics et al., 2022; Yu & Liu, 

2022). Oral C. albicans residents may be allied with a progressive risk of oral carcinoma, 

depending on a recent metadata analysis. This is brought about by alterations in the cell's 

phenotypic structure (Ayuningtyas et al., 2022). It’s known that C. albicans can produce 

carcinogenic chemicals, which can increase the risk of oral cancer (Abati et al., 2020). Cancer cells 

infected with Candida albicans had their gene expression levels elevated, these genes are involved 

in cell cycle control, inflammation response, and mesenchymal cell transition. Oral squamous cell 

carcinoma progression may be aided by Candida albicans, which may affect therapeutic methods 

by enhancing a precancerous feature and raising oncogene expression (Vadovics et al., 2022). 

Candida albicans upregulates IL-17A and its receptor, IL-17RA, when it infects macrophages and 

oral cancer cells. Next, macrophage activation occurs as a result of elevated IL-17A/IL-17RA 

signaling, leading to enhanced Inflammatory cytokines facilitate cell proliferation, metastasis, and 

invasion in oral cancer (X. Wang et al., 2023). This connotation is extra supported via other studies, 

by using single-cell expression profiling and producing carcinogenic enzymes, Candida albicans 

damages DNA, allowing cancer cells to proliferate and survive, ultimately causing mouth cancer. 

Certain chemicals are present included in this group are nitrosamines and acetaldehyde (Bakri et 

al., 2010; Krogh et al., 1987). It is worth mentioning that Oral Candida have the capacity to 

transform alcohol into acetaldehyde. Acetaldehyde induces genome mutilation also inhibits DNA 

reparation, resulting to chromosomal aberrations and mutations that are allied with the cancer  

progress (Mizumoto et al., 2017). This molecule indirectly binds to glutathione, an antioxidant, 

resulting in increased levels of reactive oxygen species, prolonged inflammation, and impaired 

mitochondrial function. Candida albicans infection lowers immune system function and increases 

cancer risk. The enzyme apoptosis is important for removing unhealthy cells from the body, but 

this fungus can prevent it from happening. The development of cancer may ensue from this 

(Richardson & Moyes, 2015). Candidalysin, a virulence factor of Candida albicans, may 

potentially have a role in the progression of oral cancer. Oral candidiasis is a prevalent fungal 

infection caused by the protein toxin candidlysin, which is secreted by the fungus Candida 

albicans. Oral infection. articles designate that candidalysin could involve in the initial phases of 

oral cavity cancer progression, however its specific function remains uncertain (Findley et al., 

2013).  
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Research suggests that candidalysin possesses oncogenic qualities as it can stimulate the immune 

system and induce inflammation, potentially proceeds to the expansion of cancer. Data have also 

demonstrate candidalysin has the ability to impair the decency of mouth epithelial cell membranes, 

harm DNA, besides induce mutations upon interaction with these cell surfaces (Mahalingam et al., 

2022).  

Therapies   

Treatment might be either regional or systemic. Despite its success, immunosuppression frequently 

results in the reappearance of the condition. Common therapies encompass the subsequent: - 

Administer AMPHOTERICIN B tablets at a dosage of 10-100mg every 6 hours. The 

recommended dosage for MICONAZOLE tablets is 250mg every 6 hours. Administer 

KETOCONAZOLE tablets at a dosage of 200-400 mg each day. Take FLUCONAZOLE tablets at 

a dosage of 50-100 mg each day. Therapy using KETOCONAZOLE has experienced failures. It 

has substantial adverse consequences, such as repeated liver damage  (Lam-ubol et al., 2019; Rafat 

et al., 2021). Moreover, FLUCONAZOLE seems to be the medication that is best tolerated by 

those who are HIV-positive. It exhibits greater efficacy compared to other antifungal agents. It is 

more efficiently absorbed in the gastrointestinal tract. In addition, administering a weekly dosage 

of 150 mg has proven to be efficacious for preventive measures, leading to an extended lifespan 

while causing few negative consequences. In addition, it is effective in treating oral candidiasis 

without affecting taste, and its salivary level is consistent with the serum level (Goldman et al., 

2005; Osaigbovo et al., 2017; Wassano et al., 2020).  

Conclusion  

Oral fungal colonization elevated the risk of cancer which can be expanding to through oral cavity 

to esophagus or systemic infection. Yeast C. albicans specifically the most common species which 

abundant in oral squamous cell cancer patients. Health care providers indeed invited to aware of 

fungal infection management that can be face the consequences of this fragile item.     
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