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ABSTRACT
Introduction 
Candida species, commonly present as human commensals, are 
notable opportunistic pathogens responsible for superficial and 
invasive infections, particularly in hospitalized patients. This study 
aimed to characterize the distribution and antifungal susceptibility 
patterns of Candida species isolated from various clinical specimens.

Methods
A descriptive cross-sectional, laboratory-based study was 
conducted in the Clinical Microbiology Laboratory of Nepal Medical 
College Teaching Hospital between July 2023 and June 2024. Clinical 
specimens yielding Candida species over the one-year period were 
included. Growth on Sabouraud dextrose agar was analyzed for 
colony morphology,  Gram staining, germ tube production, and urea 
hydrolysis. Speciation of Candida isolates was performed using 
CHROMagar. Additionally, fluconazole susceptibility testing was 
conducted following Clinical and Laboratory Standards Institute 
guidelines.

Results
A total of 72 Candida isolates were identified from samples such 
as sputum, urine, and high vaginal swabs. Candida albicans 
was the most prevalent species 45 (62.5%), followed by non-
albicans Candida (NAC) species, including C. glabrata 14 (19.4%), 
9 C. tropicalis (12.5%), and 4 C. parapsilosis (5.6%). Fluconazole 
resistance was observed in 22.2% of total isolates of Candida, with 
C. glabrata exhibiting the highest resistance 12 (85.7%), whereas 4 
(8.9%) of C. albicans demonstrated resistance to it.

Conclusion
The findings highlight a shift in epidemiology toward NAC species 
and raise concerns about rising fluconazole resistance. These results 
underscore the need for routine species identification and antifungal 
susceptibility testing to guide effective management strategies. The 
study advocates for antifungal stewardship programs and ongoing 
surveillance to address emerging resistance trends in Candida 
infections.
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INTRODUCTION
Candida species are common commensals of 
the human body, residing on the skin, mucous 
membranes, and gastrointestinal tract.1 However, 
they can also cause superficial and invasive fungal 
infections in both immunocompromised and 
immunocompetent individuals.2,3 Notably, Candida 
species are significant nosocomial pathogens 
responsible for high mortality rates, with most 
candidiasis cases attributed to Candida albicans.4

In recent years, the global incidence of nosocomial 
candidiasis has increased, spreading from tertiary 
care centers to community hospitals.4,5 Although 
C. albicans remains the most prevalent species 
in mucocutaneous and disseminated infections, 
non-albicans Candida (NAC) species—such as C. 
tropicalis, C. parapsilosis, C. glabrata, and C. krusei 
are increasingly implicated.6,7

This shift in Candida epidemiology has been 
observed worldwide, marked by a transition from 
a dominance of C. albicans to NAC species as 
primary pathogens.6-8 Factors contributing to this 
change include severe immunosuppression, critical 
illness, prematurity, broad-spectrum antibiotic use, 
and empirical antifungal therapy.9

Antifungal resistance is a growing concern. 
Susceptibility patterns of antifungal drugs vary 
significantly among Candida species, and the 
emergence of drug-resistant strains has been 
reported globally. The indiscriminate use of 
antifungal agents has exacerbated resistance, 
highlighting the importance of in vitro susceptibility 
testing to guide appropriate treatment.10 Among 
the available antifungal drugs, fluconazole is widely 
used and often available over the counter.11

Given these challenges, the isolation, identification, 
and susceptibility testing of Candida species 
from clinical specimens are crucial for effective 
management of fungal infections.

In this study, we aimed to characterize Candida 
species and evaluate their fluconazole susceptibility 
patterns in clinical isolates.

METHODS
A descriptive cross-sectional, laboratory-based 
study was conducted in the Clinical Microbiology 
Laboratory of Nepal Medical College Teaching 
Hospital (NMCTH) from July 2023 to June 2024. 
The ethical approval was obtained from Institutional 
Review Committee of NMCTH (Ref no: 078-
078.079). The study included all samples submitted 
for culture and sensitivity testing from both 
outpatient and inpatient departments of NMCTH. 
Data on isolated Candida species were entered 
into Microsoft Excel 2013, and the frequency of 
susceptibility to fluconazole was examined for each 
isolate. 

Specimens were processed for the isolation 
and identification of C.albicans and non-albicans 
Candida species using specific culture methods. 
Urine samples were cultured on CLED agar, 
while other specimens such as tracheal aspirates, 
bronchial washings, sputum, vaginal swabs, body 
fluids, catheter tips, and cerebrospinal fluid (CSF) 
were cultured on Blood Agar and MacConkey Agar, 
followed by overnight incubation at 37°C. Blood was 
initially inoculated in Brain Heart Infusion (BHI) broth 
and incubated at 370C aerobically and subcultured 
was done in blood and MacConkey agar everyday 
for 5 days. Yeast isolates were identified based 
on their colony morphology and Gram staining.   
Growth was considered as significant when colony 
counts exceeded 105 CFU/ml in urine culture, yeast 
growth was consistent in repeated cultures for 
sputum and body fluids, and isolates were obtained 
from sterile body sides such as catheter tip, CSF or 
blood.   For further differentiation, the Germ Tube 
Test was performed to distinguish C. albicans from 
non-albicans Candida species.12-13 Isolates were 
then subcultured onto Sabouraud Dextrose Agar 
(SDA) and incubated at 37°C for 24–48 hours. Pure 
colonies obtained from SDA were subsequently 
cultured on HiCrome Candida differential agar 
(Himedia) to differentiate specific non-albicans 
Candida species. After incubating at 37°C for 24–48 
hours, colony colors were observed on HiCrome 
Candida differential agar: C. albicans appeared 
light green, C. glabrata was cream to white, C. 
parapsilosis was white to cream, and C. tropicalis 
exhibited blue to purple colonies.14

Fluconazole susceptibility testing was conducted 
using the disk diffusion method. A yeast inoculum 
suspension was prepared and adjusted to a 
0.5 McFarland standard. Mueller-Hinton agar, 
supplemented with 2% glucose and 0.5 μg/
mL methylene blue, was used as the medium. A 
sterile cotton swab moistened with the inoculum 
suspension was streaked evenly onto a 90 mm agar 
plate, which was allowed to dry for 5–15 minutes 
before placing a fluconazole disk by Himedia (25 µg/
mL) at the center. Plates were incubated at 35–37°C 
for 18–24 hours, and results were assessed after 48 
hours of incubation  to ensure adequate growth and 
clear zone of inhibition for slow-growing Candida 
species. This extended incubation period enhances 
the accuracy of susceptibility results, particularly for 
strains that may exhibit delayed growth or reduced 
sensitivity to fluconazole.15

RESULTS 
A total of 72 Candida species were isolated from 
sputum  36 (50%), urine 34 (47.2%), high vaginal 
swabs 1 (1.4%), and endotracheal tubes 1 (1.4%).

Based on growth patterns observed on CHROMagar, 
four types of Candida species were identified. 
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C.albicans was the most frequently encountered 
species (62.5%), predominantly isolated from urine 
and sputum. Among the non-albicans Candida 
(NAC) species, C.glabrata (19.4%) was the most 
common, followed by C.tropicalis(12.5%) and 
C.parapsilosis (5.6%). 

All four types of Candida species were found in 
both sputum and urine samples, with C. albicans 
present across all specimen types. The distribution 
of Candida species across various specimens is 
detailed in Table 1.

In this study, 22.2% of Candida species exhibited 
resistance to fluconazole. High resistance rate 
was observed in C. glabrata (85.7%) of  isolates, 
followed by  C.albicans, with resistance seen in 9% 
of isolates. The fluconazole susceptibility profiles of 
the different Candida species are detailed in Table 2.

DISCUSSION
Candida species are common commensals in 
humans but can act as opportunistic pathogens, 
causing significant morbidity and mortality.2 This 
study highlights the clinical and microbiological 
relevance of Candida species in a hospital setting. 
Among the 72 isolates identified, C. albicans was 
the most frequently encountered species (62.5%), 
predominantly isolated from urine and sputum 
samples. This aligns with previous studies where 
C. albicans is reported as the leading cause of 
candidiasis due to its ability to adhere to epithelial 
cells and form biofilms.2,3,16 Similarly other studies 
conducted in Nepal have also identified C. albicans 
as the predominant Candida species.17,18

Among NAC species, our study identified C. 
glabrata as the most prevalent. These species were 
isolated from sputum and urine, with NAC species 

accounting for a significant proportion of isolates, 
which differs from other studies in Nepal and India 
where C. tropicalis predominated.18,19 Conversely, 
a study by BK et al. in western Nepal reported C. 
krusei as the predominant species.16 In Europe and 
the USA, C. glabrata has also been consistently 
identified as the most prevalent NAC species.20 
These variations may be attributed to geographical 
differences, disparities in diagnostic methodologies, 
and the increasing use of fluconazole for prophylaxis 
and treatment, which may influence species 
distribution and antifungal resistance patterns.4 As 
a result, these species present unique challenges 
in terms of diagnosis, treatment, and resistance 
management, emphasizing the need for updated 
clinical guidelines and antifungal stewardship 
programs.

Antifungal resistance patterns observed in this 
study raise important clinical concerns. Resistance 
to fluconazole, a widely used antifungal agent, 
was seen in 35% of Candida isolates. Among NAC 
species, high resistance rate was seen in C. glabrata 
(86%) which is consistent with global findings 
that highlight its intrinsic resistance to azoles.17-21 
In contrast, rate of fluconazole resistance in C. 
albicans was relatively low (9%),   which aligns with 
findings from previous studies by Bhattacharya et al 
and Pfaller et al that report C. albicans as generally 
sensitive suggesting that it remains susceptible 
in most clinical cases.4,23 However studies in 
immunocompromised populations, have reported 
slightly higher resistance rate, indicating emerging 
resistance in specific settings.4,24 

C. tropicalis and C. parapsilosis isolates in our 
study were fully sensitive to fluconazole. This 
finding is comparable to results from other studies 
in Southeast Asia and Latin America, where C. 
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Table 2. Fluconazole susceptibility pattern of various Candida spp (n=72)

Fluconazole 
susceptibility

Candida spp
Total

C. albicans C. glabrata C. tropicalis C. parapsilosis

Sensitive
Resistant

41 (91.1%)
4 (8.9%)

2 (14.3%)
12 (85.7%)

9 (100%)
0 (0%)

4 (100%)
0 (0%)

56 (77.8%)
16 (22.2%)

Table 1. Distribution of frequency of Candida species from various sample

Specimen
Candida spp

Total
C. albicans C. glabrata C. tropicalis C. parapsilosis

Sputum
Urine
High vaginal swab
Endotracheal tube

21
22
1
1

9
5
0
0

4
5
0
0

2
2
0
0

36
34
1
1

Total 45 14 9 4 72
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tropicalis and C. parapsilosis have demonstrated 
low resistance rate to fluconazole.23,24 However, this 
result may also be influenced by the limited number 
of isolates of these species in our studies. 

The high resistance rates observed in C. glabrata 
call for alternative treatment strategies, especially 
in cases of invasive infections. Routine antifungal 
susceptibility testing is essential to guide effective 
therapy, particularly in settings where NAC species 
are prevalent.9

The presence of Candida in sputum and urine raises 
additional questions regarding the clinical relevance 
of colonization versus infection. While urine cultures 
may indicate urinary tract infections, the presence 
of Candida in sputum often reflects colonization 
rather than active infection, especially in critically ill 
patients.22 Thus, clinical correlation is necessary to 
avoid unnecessary antifungal use and reduce the 
risk of resistance development.

This study underscores the need for continuous 
surveillance of Candida species distribution and 
antifungal susceptibility patterns. Antifungal 
stewardship programs should be implemented to 
optimize therapy and minimize the emergence of 
resistance.

These findings suggest the rapid increase in 
resistance among Candida species for ketoconazole 
and need for speciation and antifungal susceptibility 
before treatment with antifungal drug.

CONCLUSION
This study highlights the distribution and fluconazole 
susceptibility patterns of Candida species isolated 
from various clinical specimens in a hospital setting. 
C. albicans was the most prevalent species, followed 
by C. glabrata, C. tropicalis, and C. parapsilosis. 
Fluconazole resistance was observed in 35% of 
isolates, with C. glabrata demonstrating alarmingly 
high resistance. These findings emphasize the 
importance of routine identification and antifungal 
susceptibility testing to guide effective therapy, 
particularly in the context of rising antifungal 
resistance.

The isolation of NAC species and resistance 
patterns necessitates the implementation 
of antifungal stewardship programs and the 
consideration of alternative therapeutic strategies. 
Continued surveillance and further research into the 
mechanisms of resistance are essential to improve 
the management and outcomes of Candida 
infections in clinical practice.
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