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ABSTRACT 

Background: Candida albicans remains the most frequent pathogen of nosocomial fungal 

infections due to several virulence determinants involved in its pathogenesis. Moreover, 

antifungal resistance has increased dramatically, narrowing the few available therapeutic options 

due to their potential toxicity. Nevertheless, correlation between resistance profiles and virulence 

patterns of C. albicans is not very well- investigated, in addition to the impact of antifungal 

therapy on such virulence attributes.  

 

Objectives: Based on this information, the present study was carried out to explore the potential 

associations between resistance profiles and virulence patterns of C. albicans clinical isolates, as 

well as their potential correlation with the source of clinical specimens. Moreover, this study 

addressed the effect of subinhibitory concentrations of selected antifungal agents on some 

virulence factors of C. albicans clinical isolates, since common antifungal agents may disturb the 

production of secreted hydrolases as well as biofilm formation. 

 

Methods: Candida spp. isolates (n= 107) were recovered from different clinical specimens 

(vaginal swabs, urine, sputum and others) and identified to the species level using standard 

phenotypic methods. Antifungal susceptibilities of isolates were performed against amphotericin 

B, nystatin, clotrimazole, fluconazole, voriconazole, and micafungin according to Clinical and 

Laboratory Standards Institute M27-A3guidelines. Virulence patterns including secreted 

hydrolases: (phospholipase, aspartyl protease, and haemolysin), cell surface hydrophobicity and 

biofilm formation were evaluated. Correlations between resistance profiles and virulence patterns 

of tested C. albicans isolates, in addition to their potential association with the source of clinical 

specimens were analyzed. Phenotypic virulence patterns including secreted hydrolases 

(phospholipase, aspartyl protease and haemolysin) and biofilm formation were evaluated in the 

presence of subinhibitory concentrations of nystatin, fluconazole and micafungin. 
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Results: Ninety isolates (84%) of the Candida spp. collected were confirmed to be C. albicans. 

All tested C. albicans isolates (100%) were sensitive to amphotericin B and nystatin and 98.9% 

of them were micafungin susceptible. On the other hand, high resistance rates were detected 

against clotrimazole, fluconazole and voriconazole as estimated to be 87.8, 95.6 and 93.3%, 

respectively. Phospholipase, aspartyl protease, and haemolysin activities were detected in almost 

58, 57 and 100% of the tested isolates, respectively. Moreover, C. albicans isolates recovered 

from urine samples showed the highest phospholipase and aspartyl protease production in 

comparison to other groups. Haemolytic activity was evident in all tested isolates regardless of 

the clinical specimen source. Cell surface hydrophobicity and biofilm formation were shown in 

approximately 13 and 11% of the isolates, respectively. C. albicans isolates recovered from the 

miscellaneous followed by sputum groups showed the highest hydrophobicity levels as well as 

biofilm forming capacities as compared to other groups.  

 

There are significant (p <0.05) negative correlations between fluconazole resistance and 

aspartyl protease, cell surface hydrophobicity and biofilm formation. Moreover, there are 

significant (p <0.05) negative correlations between voriconazole resistance and aspartyl protease 

as well as cell surface hydrophobicity. In addition, source of clinical isolates showed significant 

(p <0.05) influence on some resistance and virulence patterns. Nystatin and clotrimazole 

resistance profiles are significantly (p < 0.05) different across different sources groups with the 

highest resistance rates detected in C. albicans isolates recovered from sputum, as compared to 

the other source groups. In addition, aspartyl protease activity is significantly (p < 0.05) different 

across different sources groups with  C. albicans isolates recovered from urine samples having 

the highest levels of aspartyl protease production as compared to the other source groups. 

Furthermore, treatment of clinical C. albicans isolates with subinhibitory nystatin, fluconazole 

and micafungin concentrations significantly (p <0.05) decreased production of extracellular 

hydrolases. Nystatin had the greatest effect on suppressing phospholipase and aspartyl protease 

activities. However, micafungin showed the highest effect on decreasing the hemolytic activity of 

treated clinical isolates. Moreover, nystatin and micafungin, but not fluconazole, had a significant 

(p <0.05) impact on inhibiting biofilm formation of C. albicans clinical isolates. 


