
24 

 International Journal of Medicine and Public Health, Vol 15, Issue 3, July- September, 2025 (www.ijmedph.org) 

 

A B S T R A C T 

  
 

 

 

 
 
 

 
 
 

Original Research Article 

 

SPECIATION AND ANTIFUNGAL SUSCEPTIBILITY 

PATTERN OF CANDIDA FROM VARIOUS CLINICAL 
SAMPLES IN A TERTIARY CARE HOSPITAL 
 

Deepthi S Dilip1, Jiby Mary John2 

1Assistant Professor, Department of Microbiology, Azeezia Institute of Medical sciences and Research Centre Meeyanoor, Kollam, India. 
2Assistant Professor, Department of Microbiology, Mount Zion Medical College &Hospitals, Chayalode, Adoor, Pathanamthitta, India. 
 

Background: Candida species have emerged as significant opportunistic 

pathogens, causing a wide spectrum of infections in hospitalized patients. The 

increasing prevalence of non-albicans Candida species along with rising 

antifungal resistance poses substantial challenges in clinical management. Aim 

and Objective: The present study aimed to determine the distribution of 

Candida species isolated from various clinical samples and to assess their 

antifungal susceptibility patterns in a tertiary care hospital setting. 
Materials and Methods: This observational study was conducted over a 

period of 18 months in a tertiary care hospital. Clinical samples such as blood, 

urine, respiratory secretions, vaginal swabs, and pus were collected and 

processed for fungal culture. Isolated Candida species were identified using 

conventional and automated identification methods. Antifungal susceptibility 

testing was performed using the CLSI broth microdilution method for 

commonly used antifungal agents, including fluconazole, voriconazole, 

amphotericin B, and caspofungin. 

Results: A total of 210 Candida isolates were obtained. Candida albicans 

accounted for 45% of isolates, while non-albicans Candida species constituted 

55%, with Candida tropicalis (22%), Candida glabrata (15%), Candida 

parapsilosis (10%), and Candida krusei (8%) being predominant. Antifungal 

susceptibility revealed 18% resistance to fluconazole, primarily among non-

albicans species. Voriconazole and amphotericin B exhibited high 

susceptibility rates across all species, while emerging resistance to 

caspofungin was observed in 6% of isolates. 

Conclusion: The increasing prevalence of non-albicans Candida species with 

variable antifungal resistance patterns underscores the need for routine species 

identification and susceptibility testing to guide effective antifungal therapy 

and improve patient outcomes. 

Keywords: Candida species, antifungal susceptibility, non-albicans Candida, 

fluconazole resistance, tertiary care hospital, candidiasis. 
 

 

INTRODUCTION 
 

Fungal infections have emerged as a significant 

cause of morbidity and mortality in hospitalized 

patients, particularly among immunocompromised 

individuals and those with prolonged hospital stays. 

Among fungal pathogens, Candida species are 

recognized as the most common opportunistic yeast 

causing a broad spectrum of infections ranging from 

superficial mucocutaneous involvement to life-

threatening invasive candidiasis.[1] These infections 

are frequently associated with underlying conditions 

such as malignancy, diabetes mellitus, HIV/AIDS, 

organ transplantation, intensive care unit (ICU) 

admission, indwelling medical devices, and 

prolonged antibiotic therapy.[2] 

Traditionally, Candida albicans has been the most 

frequently isolated species from clinical samples. 

However, over the past two decades, there has been 

a noticeable epidemiological shift toward non-

albicans Candida (NAC) species such as Candida 

tropicalis, Candida glabrata, Candida parapsilosis, 
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and Candida krusei.[3] These species often 

demonstrate variable susceptibility patterns to 

commonly used antifungal agents, complicating 

treatment decisions and patient management. The 

emergence of antifungal resistance, particularly 

among NAC species, has heightened the need for 

species-level identification and antifungal 

susceptibility testing as essential components of 

clinical laboratory diagnostics.[4] 

The increased incidence of Candida infections can 

be attributed to several factors including 

advancements in medical care that involve invasive 

procedures, widespread use of broad-spectrum 

antibiotics, chemotherapy, and immunosuppressive 

therapies. Furthermore, the rising occurrence of 

multidrug-resistant Candida strains, such as Candida 

auris, has become a serious global health concern, 

emphasizing the importance of local 

epidemiological surveillance to guide effective 

therapeutic strategies.[5,6] 

Given the evolving epidemiology and drug 

resistance trends, it is imperative for healthcare 

institutions, particularly tertiary care centers, to 

regularly monitor the distribution of Candida 

species and their antifungal susceptibility patterns. 

Such data not only inform empirical treatment 

protocols but also aid in infection control practices, 

antimicrobial stewardship programs, and the 

prevention of outbreaks within healthcare settings. 

In light of these concerns, the present study was 

undertaken to evaluate the speciation and antifungal 

susceptibility patterns of Candida isolates recovered 

from a variety of clinical samples in a tertiary care 

hospital. The findings aim to contribute to the 

growing body of local data necessary for optimizing 

antifungal therapy and improving patient outcomes 

in the management of candidiasis. 

 

MATERIALS AND METHODS 
 

This prospective observational study was conducted 

over a period of 18 months at a tertiary care 

hospital. All clinical specimens received in the 

microbiology laboratory for fungal culture during 

the study period were included. The study 

population consisted of patients of all age groups 

and both genders who were suspected to have fungal 

infections based on their clinical presentation and 

the discretion of the treating physician. 

A variety of clinical samples were collected, 

including blood, urine, respiratory tract secretions 

(such as sputum and endotracheal aspirates), vaginal 

swabs, pus, body fluids, and catheter tips. All 

samples were collected aseptically and transported 

promptly to the laboratory for processing to avoid 

contamination and ensure accurate results. 

The clinical specimens were inoculated onto 

Sabouraud Dextrose Agar (SDA) supplemented with 

antibiotics to suppress bacterial growth and 

incubated at 35–37°C for up to 72 hours. Yeast-like 

colonies obtained were further subjected to 

preliminary identification based on colony 

morphology, Gram staining, germ tube test, and 

chromogenic agar (CHROMagar Candida) for 

presumptive speciation. Confirmatory species 

identification was performed using an automated 

system (such as VITEK 2 Compact, bioMérieux) 

and carbohydrate assimilation tests when required. 

Antifungal susceptibility testing was conducted on 

all isolated Candida species using the Clinical and 

Laboratory Standards Institute (CLSI) broth 

microdilution method (M27-A3 guidelines). The 

antifungal agents tested included fluconazole, 

voriconazole, amphotericin B, and caspofungin, 

which are commonly used in the treatment of 

candidiasis. The minimum inhibitory concentrations 

(MICs) were interpreted according to the CLSI 

breakpoints to categorize isolates as susceptible, 

susceptible-dose dependent, or resistant. 

Inclusion criteria for the study were all culture-

positive Candida isolates obtained from clinical 

samples during the study period. Exclusion criteria 

included duplicate isolates from the same patient, 

mixed infections with multiple Candida species in 

the same specimen, and specimens that showed 

contamination or inadequate sample quality. 

All data obtained were systematically recorded and 

entered into a Microsoft Excel database. The 

distribution of Candida species, their frequency in 

different clinical samples, and their antifungal 

susceptibility profiles were analyzed using 

descriptive statistics. Associations between species 

distribution and resistance patterns were assessed 

where applicable. 

Ethical clearance for the study was obtained from 

the Institutional Ethics Committee prior to 

commencement. Informed written consent was 

taken from all study participants or their legal 

guardians, and all procedures were conducted in 

accordance with the principles of the Declaration of 

Helsinki. 

 

RESULTS 

 

A total of 210 Candida isolates were recovered from 

various clinical specimens during the study period. 

The highest number of isolates was obtained from 

urine samples, followed by blood, vaginal swabs, 

respiratory secretions, and pus. Candida albicans 

was identified as the most common species, 

accounting for 45% of the total isolates, while non-

albicans Candida (NAC) species constituted 55%. 

Among NAC species, Candida tropicalis was 

predominant, followed by Candida glabrata, 

Candida parapsilosis, and Candida krusei. 

Antifungal susceptibility testing revealed a 

significant proportion of resistance to fluconazole, 

particularly among NAC species, whereas 

voriconazole, amphotericin B, and caspofungin 

exhibited higher sensitivity rates across most 

species.
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Table 1: Distribution of Candida Isolates According to Clinical Specimens 

Type of Clinical Sample Number of Isolates Percentage (%) 

Urine 85 40.5 

Blood 50 23.8 

Vaginal Swabs 35 16.7 

Respiratory Secretions 25 11.9 

Pus 15 7.1 

Total 210 100 

 

Table 1 shows the distribution of Candida isolates recovered from various types of clinical samples during the 

study period. 

 

Table 2: Overall Speciation of Candida Isolates 

Candida Species Number of Isolates Percentage (%) 

Candida albicans 95 45.2 

Candida tropicalis 46 21.9 

Candida glabrata 32 15.2 

Candida parapsilosis 21 10.0 

Candida krusei 16 7.7 

Total 210 100 

 

Table 2 depicts the overall distribution of Candida species identified from clinical samples. 

 

Table 3: Distribution of Candida Species in Urine Samples 

Candida Species Number of Isolates Percentage (%) 

Candida albicans 42 49.4 

Candida tropicalis 22 25.9 

Candida glabrata 12 14.1 

Candida parapsilosis 6 7.0 

Candida krusei 3 3.6 

Total 85 100 

 

Table 3 highlights species-wise distribution of Candida isolates obtained from urine samples. 

 

Table 4: Distribution of Candida Species in Blood Samples 

Candida Species Number of Isolates Percentage (%) 

Candida albicans 18 36.0 

Candida tropicalis 14 28.0 

Candida glabrata 10 20.0 

Candida parapsilosis 5 10.0 

Candida krusei 3 6.0 

Total 50 100 

 

Table 4 shows the Candida species isolated from bloodstream infections. 

 

Table 5: Distribution of Candida Species in Vaginal Swabs 

Candida Species Number of Isolates Percentage (%) 

Candida albicans 23 65.7 

Candida tropicalis 5 14.3 

Candida glabrata 4 11.4 

Candida parapsilosis 2 5.7 

Candida krusei 1 2.9 

Total 35 100 

 

Table 5 describes Candida isolates identified from vaginal swab samples. 

 

Table 6: Antifungal Susceptibility of Candida albicans (n=95) 

Antifungal Agent Sensitive (%) Resistant (%) 

Fluconazole 85 (89.5) 10 (10.5) 

Voriconazole 92 (96.8) 3 (3.2) 

Amphotericin B 94 (98.9) 1 (1.1) 

Caspofungin 93 (97.9) 2 (2.1) 

 

Table 6 presents the susceptibility pattern of Candida albicans to commonly tested antifungal agents. 
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Table 7: Antifungal Susceptibility of Candida tropicalis (n=46) 

Antifungal Agent Sensitive (%) Resistant (%) 

Fluconazole 34 (73.9) 12 (26.1) 

Voriconazole 42 (91.3) 4 (8.7) 

Amphotericin B 44 (95.6) 2 (4.4) 

Caspofungin 43 (93.5) 3 (6.5) 

Table 7 shows antifungal susceptibility of Candida tropicalis isolates. 

 

Table 8: Antifungal Susceptibility of Candida glabrata (n=32) 

Antifungal Agent Sensitive (%) Resistant (%) 

Fluconazole 22 (68.8) 10 (31.2) 

Voriconazole 28 (87.5) 4 (12.5) 

Amphotericin B 31 (96.9) 1 (3.1) 

Caspofungin 30 (93.8) 2 (6.2) 

Table 8 displays antifungal susceptibility patterns of Candida glabrata isolates. 

 

Table 9: Antifungal Susceptibility of Candida parapsilosis (n=21) 

Antifungal Agent Sensitive (%) Resistant (%) 

Fluconazole 19 (90.5) 2 (9.5) 

Voriconazole 20 (95.2) 1 (4.8) 

Amphotericin B 21 (100) 0 (0.0) 

Caspofungin 21 (100) 0 (0.0) 

Table 9 highlights the antifungal susceptibility profile of Candida parapsilosis. 

 

Table 10: Antifungal Susceptibility of Candida krusei (n=16) 

Antifungal Agent Sensitive (%) Resistant (%) 

Fluconazole 0 (0.0) 16 (100) 

Voriconazole 14 (87.5) 2 (12.5) 

Amphotericin B 16 (100) 0 (0.0) 

Caspofungin 16 (100) 0 (0.0) 

Table 10 shows the susceptibility of Candida krusei isolates to different antifungal agents. 

 

Table 1 revealed that urine was the most frequent 

source of Candida isolates, followed by blood, 

vaginal swabs, respiratory secretions, and pus. Table 

2 demonstrated that non-albicans Candida species 

(55%) slightly outnumbered Candida albicans 

(45.2%) in overall distribution. Tables 3, 4, and 5 

provided detailed distribution of Candida species 

across urine, blood, and vaginal swab samples 

respectively, with Candida albicans being more 

common in vaginal swabs, while non-albicans 

Candida species were more prominent in urine and 

blood. Tables 6 to 10 presented antifungal 

susceptibility patterns for each species, showing 

highest resistance to fluconazole among Candida 

glabrata and Candida krusei, while voriconazole, 

amphotericin B, and caspofungin maintained high 

sensitivity rates across most species. 

 

DISCUSSION 

 

The present study provides a detailed analysis of the 

speciation and antifungal susceptibility patterns of 

Candida isolates obtained from a variety of clinical 

specimens in a tertiary care hospital setting. The 

findings highlight the changing epidemiological 

trends in candidiasis and underscore the importance 

of continuous surveillance to inform effective 

treatment strategies.[7,8] 

The predominance of Candida isolates from urine 

samples in this study emphasizes the high incidence 

of candiduria, particularly in hospitalized patients 

who may have underlying risk factors such as 

prolonged catheterization, antibiotic exposure, 

diabetes mellitus, and critical care admissions. 

Bloodstream infections represented the second most 

common source, reflecting the serious nature of 

invasive candidiasis in vulnerable patient 

populations, particularly those with 

immunosuppression, invasive devices, or prolonged 

ICU stays.[9,10] 

A notable observation in this study was the shifting 

predominance toward non-albicans Candida species, 

which collectively accounted for 55% of all isolates. 

Although Candida albicans remained the single 

most common species overall, non-albicans species 

such as Candida tropicalis, Candida glabrata, 

Candida parapsilosis, and Candida krusei 

represented a significant proportion of infections. 

This shift toward non-albicans species may be 

attributed to the widespread and sometimes 

inappropriate use of antifungal agents, particularly 

azoles, as well as to the selective pressure imposed 

by antifungal prophylaxis in high-risk patients.[11,12] 

The distribution of Candida species varied 

according to the clinical specimen. In urine and 

blood samples, non-albicans species were more 

prevalent, suggesting their increasing role in 

invasive and healthcare-associated infections. In 

vaginal swab samples, however, Candida albicans 

remained the most frequently isolated species, 

consistent with its well-established role in mucosal 

candidiasis.[13,14] The antifungal susceptibility data 

obtained in this study further emphasize the clinical 

challenges posed by non-albicans Candida species. 
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While Candida albicans demonstrated high 

susceptibility rates to fluconazole, voriconazole, 

amphotericin B, and caspofungin, varying degrees 

of resistance were observed among non-albicans 

species. Candida tropicalis and Candida glabrata 

exhibited reduced susceptibility to fluconazole, 

while Candida krusei displayed intrinsic resistance 

to fluconazole in all isolates.[15,16] Voriconazole and 

amphotericin B retained high efficacy against most 

isolates, although isolated resistance was noted in 

some species. Caspofungin demonstrated excellent 

activity against the majority of isolates, though 

emerging resistance in certain non-albicans species 

warrants attention.[17,18] 

The rising resistance to fluconazole among non-

albicans Candida species, particularly Candida 

glabrata and Candida tropicalis, is of particular 

concern, as fluconazole remains one of the most 

commonly used antifungal agents in clinical 

practice. This emphasizes the need for species-level 

identification and antifungal susceptibility testing in 

routine laboratory practice to guide appropriate 

antifungal therapy, avoid treatment failures, and 

limit the development of further resistance.[19,20] 

Furthermore, the findings underscore the importance 

of local epidemiological data, as Candida species 

distribution and susceptibility patterns may vary 

considerably across geographical regions and 

healthcare settings. The continuous monitoring of 

Candida species distribution and antifungal 

susceptibility is essential for developing effective 

institutional antifungal stewardship programs, 

optimizing empirical treatment protocols, and 

improving patient care outcomes. 

Overall, this study reinforces the dynamic nature of 

Candida infections, the growing clinical significance 

of non-albicans Candida species, and the critical 

need for targeted antifungal therapy based on 

species identification and susceptibility profiles. 

 

CONCLUSION 
 

The present study highlights the shifting 

epidemiology of Candida infections, with a rising 

prevalence of non-albicans Candida species 

contributing significantly to the burden of fungal 

infections in hospitalized patients. The variable 

antifungal susceptibility patterns observed, 

particularly the increasing resistance to fluconazole 

among non-albicans species, underscore the critical 

need for routine species-level identification and 

susceptibility testing in clinical practice. 

Voriconazole, amphotericin B, and caspofungin 

continue to demonstrate reliable activity against 

most Candida species, though emerging resistance 

patterns warrant ongoing vigilance. Regular 

surveillance and antifungal stewardship are essential 

to ensure appropriate therapeutic choices, minimize 

treatment failures, and prevent further development 

of drug resistance. 

 

REFERENCES 
 
1. Khadka S, Sherchand JB, Pokhrel BM, Parajuli K, Mishra SK, 

Sharma S, Shah N, Kattel HP, Dhital S, Khatiwada S, Parajuli 

N, Pradhan M, Rijal BP. Isolation, speciation and antifungal 

susceptibility testing of Candida isolates from various clinical 

specimens at a tertiary care hospital, Nepal. BMC Res Notes. 

2017 Jun 24;10(1):218. doi: 10.1186/s13104-017-2547-3. 
PMID: 28646915; PMCID: PMC5483268. 

2. Pramodhini S, Srirangaraj S, Easow JM. Candiduria-Study of 

Virulence Factors and Its Antifungal Susceptibility Pattern in 

Tertiary Care Hospital. J Lab Physicians. 2021 Sep;13(3):231-

237. doi: 10.1055/s-0041-1730880. Epub 2021 Jun 28. PMID: 

34602787; PMCID: PMC8478503. 

3. Das PP, Saikia L, Nath R, Phukan SK. Species distribution & 
antifungal susceptibility pattern of oropharyngeal Candida 

isolates from human immunodeficiency virus infected 

individuals. Indian J Med Res. 2016 Apr;143(4):495-501. doi: 

10.4103/0971-5916.184288. PMID: 27377507; PMCID: 

PMC4928557. 

4. Tellapragada C, Eshwara VK, Johar R, Shaw T, Malik N, Bhat 

PV, Kamath A, Mukhopadhyay C. Antifungal susceptibility 

patterns, in vitro production of virulence factors, and evaluation 
of diagnostic modalities for the speciation of pathogenic 

Candida from blood stream infections and vulvovaginal 

candidiasis. J Pathog. 2014;2014:142864. doi: 

10.1155/2014/142864. Epub 2014 Jul 7. PMID: 25110589; 

PMCID: PMC4119684. 

5. Ninan MM, Sahni RD, Chacko B, Balaji V, Michael JS. 

Candida auris: Clinical profile, diagnostic challenge and 

susceptibility pattern: Experience from a tertiary-care centre in 
South India. J Glob Antimicrob Resist. 2020 Jun;21:181-185. 

doi: 10.1016/j.jgar.2019.10.018. Epub 2019 Oct 23. PMID: 

31655136. 

6. Danis Vijay D, Jayanthi S, Meenakshi N, Meharaj SHS, 

Sujhithra A, Perumal J. Characterization of virulence factors, 

antifungal resistance with ERG-11 gene among Candida species 

isolated from pulmonary samples. Microb Pathog. 2019 
Dec;137:103750. doi: 10.1016/j.micpath.2019.103750. Epub 

2019 Sep 16. PMID: 31536801. 

7. Oxman DA, Chow JK, Frendl G, Hadley S, Hershkovitz S, 

Ireland P, McDermott LA, Tsai K, Marty FM, Kontoyiannis 

DP, Golan Y. Candidaemia associated with decreased in vitro 

fluconazole susceptibility: is Candida speciation predictive of 

the susceptibility pattern? J Antimicrob Chemother. 2010 

Jul;65(7):1460-5. doi: 10.1093/jac/dkq136. Epub 2010 Apr 29. 
PMID: 20430790. 

8. Ragunathan L, Poongothai GK, Sinazer AR, Kannaiyan K, 

Gurumurthy H, Jaget N, Kuthalaramalingam S. Phenotypic 

Characterization and Antifungal Susceptibility Pattern to 

Fluconazole in Candida species Isolated from Vulvovaginal 

Candidiasis in a Tertiary Care Hospital. J Clin Diagn Res. 2014 

May;8(5):DC01-4. doi: 10.7860/JCDR/2014/7434.4311. Epub 
2014 May 15. PMID: 24995172; PMCID: PMC4079993. 

9. Yesudhason BL, Mohanram K. Candida tropicalis as a 

Predominant Isolate from Clinical Specimens and its Antifungal 

Susceptibility Pattern in a Tertiary Care Hospital in Southern 

India. J Clin Diagn Res. 2015 Jul;9(7):DC14-6. doi: 

10.7860/JCDR/2015/13460.6208. Epub 2015 Jul 1. PMID: 

26393128; PMCID: PMC4572959. 

10. Chunchanur SK, Nadgir SD, Halesh LH, Patil BS, Kausar Y, 
Chandrasekhar MR. Detection and antifungal susceptibility 

testing of oral Candida dubliniensis from human 

immunodeficiency virus-infected patients. Indian J Pathol 

Microbiol. 2009 Oct-Dec;52(4):501-4. doi: 10.4103/0377-

4929.56138. PMID: 19805956. 

11. Jayachandran AL, Katragadda R, Thyagarajan R, Vajravelu L, 

Manikesi S, Kaliappan S, Jayachandran B. Oral Candidiasis 

among Cancer Patients Attending a Tertiary Care Hospital in 
Chennai, South India: An Evaluation of Clinicomycological 

Association and Antifungal Susceptibility Pattern. Can J Infect 

Dis Med Microbiol. 2016;2016:8758461. doi: 

10.1155/2016/8758461. Epub 2016 Jun 14. PMID: 27403171; 

PMCID: PMC4923570. 

12. Laverdiere M, Labbé AC, Restieri C, Rotstein C, Heyland D, 

Madger S, Stewart T. Susceptibility patterns of Candida species 
recovered from Canadian intensive care units. J Crit Care. 2007 

Sep;22(3):245-50. doi: 10.1016/j.jcrc.2006.10.038. Epub 2007 

Jan 31. PMID: 17869976. 

13. Levallois J, Nadeau-Fredette AC, Labbé AC, Laverdière M, 

Ouimet D, Vallée M. Ten-year experience with fungal 



29 

 International Journal of Medicine and Public Health, Vol 15, Issue 3, July- September, 2025 (www.ijmedph.org) 

 

peritonitis in peritoneal dialysis patients: antifungal 

susceptibility patterns in a North-American center. Int J Infect 

Dis. 2012 Jan;16(1):e41-3. doi: 10.1016/j.ijid.2011.09.016. 

Epub 2011 Nov 4. PMID: 22056278. 

14. Teo JQ, Candra SR, Lee SJ, Chia SY, Leck H, Tan AL, Neo 

HP, Leow KW, Cai Y, Ee PLR, Lim TP, Lee W, Kwa AL. 

Candidemia in a major regional tertiary referral hospital - 
epidemiology, practice patterns and outcomes. Antimicrob 

Resist Infect Control. 2017 Mar 11;6:27. doi: 10.1186/s13756-

017-0184-1. Erratum in: Antimicrob Resist Infect Control. 2018 

Nov 7;7:130. doi: 10.1186/s13756-018-0413-2. PMID: 

28293420; PMCID: PMC5346229. 

15. Paul S, Kannan I, Mohanram K. Extensive ERG11 mutations 

associated with fluconazole-resistant Candida albicans isolated 

from HIV-infected patients. Curr Med Mycol. 2019 Sep;5(3):1-
6. doi: 10.18502/cmm.5.3.1739. PMID: 31850389; PMCID: 

PMC6910709. 

16. Gopinathan S, Janagond AB, Agatha D, P R T. Detection of 

FUR1 Gene in 5-Flucytosine Resistant Candida Isolates in 

Vaginal Candidiasis Patients. J Clin Diagn Res. 2013 

Nov;7(11):2452-5. doi: 10.7860/JCDR/2013/6160.3574. Epub 

2013 Nov 10. PMID: 24392370; PMCID: PMC3879835. 

17. Ding CH, Wahab AA, Muttaqillah NA, Tzar MN. Prevalence of 

albicans and non-albicans candiduria in a Malaysian medical 

centre. J Pak Med Assoc. 2014 Dec;64(12):1375-9. PMID: 

25842581. 

18. Jackson ST, Mullings AM, Rainford L, Miller A. The 

epidemiology of mycotic vulvovaginitis and the use of 

antifungal agents in suspected mycotic vulvovaginitis and its 
implications for clinical practice. West Indian Med J. 2005 

Jun;54(3):192-5. doi: 10.1590/s0043-31442005000300007. 

PMID: 16209225. 

19. Gautam G, Rawat D, Kaur R, Nathani M. Candidemia: 

Changing dynamics from a tertiary care hospital in North India. 

Curr Med Mycol. 2022 Mar;8(1):20-25. doi: 

10.18502/cmm.8.1.9210. PMID: 36340431; PMCID: 

PMC9548083. 
20. Tulasidas S, Rao P, Bhat S, Manipura R. A study on biofilm 

production and antifungal drug resistance among Candida 

species from vulvovaginal and bloodstream infections. Infect 

Drug Resist. 2018 Nov 23;11:2443-2448. doi: 

10.2147/IDR.S179462. PMID: 30538510; PMCID: 

PMC6260174.  

 


