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ABSTRACT 
Background - Candida albicans is one of the most frequently isolated yeast in laboratories. Candida species have emerged 
as significant opportunistic fungal pathogens and the conventional methods of yeast identification are reported to be 
cumbersome with delayed diagnosis and initiation of treatment. Thus rapid identification and speciation of Candida species 
is essential in clinical laboratories.  
Materials and methods - the present study was conducted in the Department of Microbiology, at Shri Sathya Sai Medical 
College & Research Institute from January 2024 to December 2024. A total of 84 Candida isolates that were cultured from 
various clinical samples were included in this study. Identification and speciation of Candida isolates were done as per the 
standard Microbiological procedures.  
Results - Most of the Candida species was isolated from female patients (68%) and 32% were male patients. The most 
common age group affected by candidiasis was 21-40 years (n=41/49%) followed by 41-60 years (n=28/33.3%). Among all 
these specimens, urine culture yielded more number of Candida isolates (n=41/48.8%) followed by sputum (n=15/17.9%), 
pus (n=12/14.3%) and high vaginal swab (6/7%). Out of 84 isolates, (n=49/58.3%) were C. albicans and rest of the 
isolates were non-albicans Candida (n=35/41.7%). Among 35 non-albicans Candida, 14 were Candida tropicalis (16.7%), 
12 were Candida parapsilosis (14.3%), 7 were Candida glabrata (8.3%) and 2 were  Candida krusei (2.4%).   
Conclusion - C. albicans is still the most significant clinically but other non albicans are also emerging significant pathogens 
and warrant routine discrimination in clinical laboratories. 
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INTRODUCTION 
Candida species are ubiquitous on the skin of healthy adults and form a natural component of the normal 
microbial flora inhabiting the mucous membranes of the respiratory, gastrointestinal, and female genital tracts 
[1]. Among them, C. albicans is particularly notable as it typically exists as a lifelong, harmless commensal 
organism. However, under certain predisposing conditions, C. albicans can transition from a benign colonizer to 
a pathogenic organism, leading to infections that range from superficial cutaneous manifestations to severe, life-
threatening systemic infections [2]. One of the key virulence traits of C. albicans is its strong ability to adhere to 
surfaces such as catheters and other indwelling medical devices. This ability significantly contributes to its role in 
healthcare-associated infections [3,4]. The Centers for Disease Control and Prevention (CDC) has identified C. 
albicans as the third most commonly isolated pathogen from bloodstream infections in hospitalized patients, with 
associated mortality rates reaching up to 50%. Currently, C. albicans remains the most prevalent species 
responsible for invasive Candida infections, accounting for approximately half of all reported cases [5]. 
Nevertheless, there is a clear and concerning trend toward the increasing isolation of non-albicans Candida (NAC) 
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species in various clinical settings. The genus Candida comprises approximately 154 species, of which six are 
predominantly associated with human disease. These include C. albicans, C. tropicalis, C. glabrata, C. parapsilosis, 
C. krusei, and C. glabrata, collectively responsible for about 95% of invasive Candida infections. Over the past two 
decades, the incidence of Candida species has risen significantly, with non-albicans species replacing C. albicans in 
many clinical settings, particularly in bloodstream infections. The prevalence of non-albicans Candida species 
varies with antifungal usage, patient risk factors, geographic location, and healthcare-associated strain outbreaks. 
Several predisposing factors are linked to both superficial and deep candidiasis, often acting by altering normal 
flora or weakening host defenses. Usually, multiple factors contribute to the development of infection [2]. This 
study aims to isolate and speciate various clinical Candida isolates using different phenotypic methods. 
 
MATERIALS AND METHODS 
This hospital-based descriptive study was conducted in the Department of Microbiology at Shri Sathya Sai 
Medical College & Research Institute, located in Chengalpattu district. The study included a total of 84 Candida 
isolates that were cultured from clinical samples obtained from patients over a 12-month period, spanning from 
January 2024 to December 2024. To maintain the accuracy and integrity of the data, repetitive isolates obtained 
from the same patients were carefully excluded from the analysis. Basic demographic information, including age 
and gender, was collected from all patients whose samples were included in the study. 
The identification and speciation of the Candida isolates were carried out using standard microbiological 
techniques. These included Gram staining to observe cellular morphology, analysis of colony characteristics on 
culture media, germ tube formation tests for preliminary differentiation, sugar fermentation and sugar 
assimilation tests for metabolic profiling, and observation of colony color on Tetrazolium Reduction Medium 
(TTZ) and CHROM agar. All identification procedures were performed with the inclusion of appropriate control 
strains to ensure the reliability and reproducibility of the results. 
 
RESULTS 
Out of the total 84 Candida isolates recovered during the study period, a higher proportion were obtained from 
female patients, accounting for 68% of the cases, while the remaining 32% were from male patients, as illustrated 
in table 1. This distribution corresponds to a male-to-female ratio of 2.1:1. The age group most commonly affected 
by candidiasis was between 21 and 40 years, with 41 cases representing 49% of the total. This was followed by 
the 41 to 60 years age group, which accounted for 28 cases, constituting 33.3% of the total, as shown in table 1. 
 

Table 1: Distribution of age group and gender 

AGE GROUP(years) FEMALES MALES TOTAL 

0-20 6(10.5%) 3(11.1%) 9(10.7%) 

21-40 28(49.1%) 13(48.1%) 41(49%) 

41-60 19(33.3%) 9(33.3%) 28(33.3%) 

>60 4(7.1%) 2(7.5%) 6(7%) 

Total 57(68%) 27(32%) 84(100%) 

 
Diabetes mellitus emerged as the most common risk factor among the study population, being present in 52 out 
of the 84 patients (61.9%). Also majority of Candida infections were identified among patients admitted to the 
Intensive Care Unit (ICU), accounting for 49 cases (58.3%), whereas a smaller proportion of infections occurred 
in non-ICU patients, representing 35 cases (41.7%).  
Among the various clinical specimens processed, urine samples yielded the highest number of Candida isolates, 
with 41 cases (48.8%). This was followed by sputum samples, which yielded 15 isolates (17.9%), pus samples with 
12 isolates (14.3%), and high vaginal swabs with 6 isolates (7%), as depicted in Figure 1. Furthermore, among 
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the Candida-positive urine samples, 28 patients (68.3%) were found to have been catheterized, highlighting 
urinary catheterization as an important associated risk factor. 
 

Figure 1: Source of isolates 

 
 
Species identification revealed that out of the 84 Candida isolates, C. albicans was the most predominant species, 
accounting for 49 isolates (58.3%). This was followed by C. tropicalis with 14 isolates (16.7%), C. parapsilosis with 
12 isolates (14.3%), C. glabrata with 7 isolates (8.3%), and C. krusei with 2 isolates (2.4%), as detailed in Figure 
2. 
 

Figure 2: Distribution of Candida species 

 
 
DISCUSSION 
In recent years, the incidence of opportunistic yeast infections has increased markedly, largely due to the global 
rise in the number of immunocompromised individuals. This growing population includes patients with 
conditions such as diabetes mellitus, cancer, HIV/AIDS, and those undergoing immunosuppressive therapies or 
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organ transplantation. As a result, there has been a notable surge in both superficial and invasive yeast infections 
caused by Candida species, including both C. albicans and non-albicans species across the world [6]. 
In the present study, Candida species were more frequently isolated from female patients, accounting for 68% of 
the cases, compared to 32% in male patients. This finding is consistent with the observations made in a previous 
study conducted by Mishra N et al., 2022, in which a higher prevalence of Candida infections was also reported 
among females (71.6%) in comparison to males (28.4%) [7]. The increased susceptibility of females to candiduria 
can be attributed to anatomical and physiological factors. Candida species are known to commonly colonize the 
vulvovestibular region in women, which creates a reservoir for potential ascending infections. From this site, the 
organisms can migrate upwards, leading to colonization and infection of the urinary tract [8]. This anatomical 
predisposition contributes significantly to the higher prevalence of candiduria observed among female patients. 
In the present study, candidiasis was found to be most prevalent among individuals in the 21–40 years age group, 
accounting for 49% of the total cases, followed by the 41–60 years age group, which comprised 33.3% of the 
cases. Similar findings were reported in a study conducted by Swathi et al., 2018, where the most commonly 
affected age group was also 21–40 years, with 28 cases (52.8%), followed by the 41–60 years group, which 
accounted for 14 cases (25.9%) [9]. Although candidiasis can occur across all age groups, previous reports—such 
as one from Mumbai by Dalal and Kelkar also indicated the highest incidence in the 21–40 years age group [10]. 
These observations are consistent with the findings of the current study, where the majority of Candida isolates 
were obtained from patients belonging to the 21–40 years age group, as illustrated in table 1. 
Among the study participants, 52 out of 84 patients (61.9%) were found to have diabetes mellitus. Diabetes 
mellitus is a chronic metabolic disorder known to impair immune function, thereby increasing an individual's 
vulnerability to opportunistic fungal infections, including those caused by Candida species [3]. Candidal 
colonization of the urinary tract is particularly common in diabetic individuals, as well as in patients undergoing 
treatment with broad-spectrum antibiotics or immunosuppressive agents, and those with long-term indwelling 
urinary catheters [11,12,13]. Moreover, individuals with diabetes have been shown to exhibit a higher rate of 
Candida carriage compared to non-diabetics. This is likely due to favorable conditions for Candida proliferation, 
such as elevated glucose concentrations in saliva and other body fluids, as well as a reduction in pH, both of 
which promote fungal overgrowth. 
In the present study, the majority of Candida infections were identified in patients admitted to the Intensive Care 
Unit (ICU), comprising 49 out of 84 cases (58.3%). The prevalence of candiduria has been shown to increase 
progressively with the duration of hospital and ICU stays, reflecting the impact of prolonged hospitalization on 
fungal colonization and infection risk. Furthermore, candiduria in ICU patients is recognized as an important 
clinical marker associated with increased mortality rates [3]. In critically ill individuals, the presence of candiduria 
should not be overlooked, as it may serve as an early indicator of invasive candidiasis, necessitating timely 
diagnosis and appropriate antifungal intervention. 
In the present study, Candida species were most commonly isolated from urine samples, comprising 41 out of 84 
isolates (48.8%), followed by sputum samples with 15 isolates (17.9%), and pus samples with 12 isolates (14.3%). 
The predominance of Candida isolates from urine is consistent with findings from multiple studies that have 
reported a rising incidence of Candida infections in the genitourinary tract across both medical and surgical 
settings. Candiduria may reflect either colonization or active infection of the lower urinary tract or renal 
parenchyma [14]. In India, Candida species are recognized as the fifth most common causative agents of 
nosocomial urinary tract infections [15]. According to available data, urinary tract candidiasis represents the most 
persistent form of nosocomial fungal infection. Furthermore, there has been a notable shift in the distribution 
of Candida species, particularly in hospital settings, with non-albicans Candida species increasingly contributing to 
cases of nosocomial fungal urinary tract infections. 
Furthermore, in our study, among the Candida-positive urine samples, 28 patients (68.3%) were found to be 
catheterized, emphasizing urinary catheterization as a significant associated risk factor for candiduria. Urinary 
tract infections (UTIs) in catheterized individuals are recognized as the most common healthcare-associated 
infections among hospitalized patients [16]. Candida species are among the most frequently identified causative 
agents responsible for nosocomial UTIs [17]. Numerous studies have demonstrated that many Candida species 
possess the ability to adhere to the surfaces of catheters and form biofilms, which not only enhance their survival 
in the urinary tract but also contribute to resistance against antifungal treatment. The Infectious Diseases Society 
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of America (IDSA) recommends the removal of indwelling urinary catheters in asymptomatic patients with 
candiduria who do not present any underlying risk factors. For patients belonging to high-risk groups, the IDSA 
advises treatment with oral fluconazole to prevent the progression to more severe forms of candidiasis [18]. 
In our study, C. albicans accounted for 58.3% of the total isolates, while the remaining 41.7% were identified as 
non-albicans Candida species. These findings are consistent with those reported by Zaini et al., 2006, who observed 
that 63.5% of isolates were C. albicans, while 36.5% were non-albicans Candida species [19]. The predominance 
of C. albicans in this study may be due to the clinical specimens obtained from hospitalized patients of prolonged 
hospital stay, pregnancy or catheterised individuals.  
Among the 35 isolates (41.7%) identified as non-albicans Candida, C. tropicalis was the most frequently isolated 
species, accounting for 16.7% of the total. This finding is consistent with a previous study in which the authors 
reported C. tropicalis as the most common species among non-albicans Candida, with an isolation rate of 15.09%. 
Similarly, a study conducted by Basu et al., also reported C. tropicalis as the predominant non-albicans species, 
followed by C. krusei and C. glabrata [13]. The global rise in opportunistic fungal infections can be attributed to 
the increasing population of immunocompromised individuals, including those with chronic illnesses, 
undergoing immunosuppressive therapy, or with prolonged hospitalizations. Consequently, early identification 
of clinically significant yeast infections is essential to ensure timely and appropriate antifungal therapy. 
 
CONCLUSION 
Opportunistic fungal infections are rising globally due to the increasing number of immunocompromised 
individuals. Among non-albicans Candida (NAC), C. parapsilosis is becoming as prevalent as C. tropicalis. Early 
detection of clinically significant yeast infections is essential for effective antifungal treatment. Further research 
with larger sample sizes and clinico-epidemiological correlations is needed to better understand the prevalence 
and aetiopathogenesis of these infections in our community. 
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