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Abstract  
The prevalence of non-albicans Candida (NAC) species is increasing globally, leading to pathological changes in both humans 
and animals. This study aimed to investigate the prevalence of NAC in women and heifers using traditional methods based on 

phenotypic characterization and antifungal susceptibility. Three hundred vaginal samples were collected-150 from women and 

150 from heifers. The samples were cultured on Sabouraud Dextrose Agar (SDA) and HiChromo Agar and identified using the 
VITEK-2 system. Out of 300 samples,64 sixty four yeast like growth samples were identified via the VITEK-2, 50 tested positive 

for candidiasis, with 32 positive samples from women and 18 from heifers. Using HiChrome Agar, only one isolate from a heifer 

and 12 isolates from women were identified as Candida albicans, while the remaining were classified as non-albicans Candida 

(NAC) species. The VITEK system revealed variability in NAC prevalence between women and heifers. The most prevalent NAC 
in women was Candida glabrata [13 out of 38 (34.2%)], followed by C. albicans [11 out of 38 (33.8%)] and C. tropicalis [3 out 

of 38 (7.8%)]. In heifers, the dominant species was C. tropicalis [8 out of 26 (30.7%)], followed by Millerozyma farinosa [6 out 

of 26, (23.1%)] and C. krusei [5 out of 26 (19.2%)]. The isolation rates of Candida species differed between women and heifers, 
with C. albicans and C. glabrata being predominant in women, while C. tropicalis and C. krusei were more common in heifers. 

The study also identified diverse antifungal susceptibility profiles among the Candida species associated with vulvovaginitis. C. 

glabrata exhibited resistance to fluconazole, micafungin, and caspofungin; C. tropicalis showed varied susceptibility to 
fluconazole; C. krusei displayed universal resistance to fluconazole and flucytosine; and unexpected fluconazole resistance was 

observed in C. albicans. This study concluded that NAC is associated with vulvovaginitis in women and was reported here for the 

first time in heifers. 
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Introduction  

The prevalence of fungal infections is increasing worldwide due to various factors facilitating fungi 

growth in humans and animals (1). Fungal species are normal inhabitants of the intestinal tract, as well as 

the vaginal and oral cavities of humans and animals. The reproductive system, particularly the vagina, 

serves as a conducive environment for fungal growth, providing essential growth factors (2). 

Vulvovaginitis is a common clinical condition characterized by inflammation of the vulva and vaginal 

mucosa, primarily caused by bacterial and fungal species (3, 4). Vulvovaginal candidiasis (VVC) is 

typically caused by Candida species in the female lower genital tract, predominantly by Candida albicans 
(5). Furthermore, both non-albicans and albicans Women's urogenital infections may be linked to 

Candida. Candida species are known to be the leading fungal pathogens responsible for vulvovaginitis in 

women, with an estimated 75% of women experiencing at least one episode during their lifetime (6, 7). 

Makanjuola et al. (8) indicate that NAC species account for 10% to 45% of VVC cases. Recent studies 

have reported an increasing prevalence of non-albicans Candida (NAC) species, such as Candida 

glabrata, C. tropicalis, and C. krusei, often associated with antifungal resistance (9, 10). Non-albicans 

Candida (NAC) infections are frequently associated with several factors, including severe illness, 

immunosuppression, age, broad-spectrum antibiotics, and the empirical use of antifungal drugs. The 
clinical symptoms caused by NAC species are often similar, and some NAC species exhibit inherent 

resistance or may acquire resistance to commonly used antifungal medications (11). 

The current study aimed to isolate and identify NAC strains from women and heifers suffering from 

vulvovaginitis in the vicinity of Baghdad. Most of the female participants in this study dealt with cows, 
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either in milking or husbandry roles. Candida species are opportunistic pathogens that can colonize the 

udders of cows. Additionally, the misuse of antibiotics for the prevention and treatment of cows has led to 

an increased prevalence of fungi within animal organ systems. This research contributes to a better 

understanding of the prevalence and resistance patterns of NAC species among women and heifers in rural 

areas around Baghdad City, Iraq. Also provides crucial insights for the clinical management of candidiasis 

in both humans and animals. 

 

Materials and Methods 

Sample collection  
A total of three hundred vaginal swab samples were collected, consisting of 150 samples from women and 

150 from heifers in rural areas around Baghdad city. Informed consent was obtained from all women 

participating in the study according to the method described by Forney et al. (12). Vaginal swabs from 

Heifers were collected using sterile cotton swabs as described by Deng et al (13). All participants were 

instructed to refrain from using any Antifungal medication or douching for at least 2 to 6 days before 

sample collection. A trained professional conducted the sample collection.  

Culture and isolation 

The three hundred swab samples were inoculated onto Sabouraud’s Dextrose Agar (SDA) plates (HiMedia 

Laboratories LLC, USA.) supplemented with chloramphenicol (0.05 g/L) to inhibit bacterial growth. 

Plates were incubated at 37°C for 48-72 hours under aerobic conditions to promote the growth of yeast-

like fungi. The SDA medium, with its acidic pH and nutrient composition, is specifically chosen to 

support the development of Candida species (14). Plates were monitored and examined for yeast-like 

fungal colonies based on morphological characteristics during incubation. Suspicious colonies were 
repeatedly Subcultured onto fresh SDA plates to obtain pure colonies. The pure yeast colonies 

were subjected to a series of morphological and biochemical tests for preliminary identification, including 

microscopic examination of cell morphology and germ tube testing (11, 16).  

Germ tube methods 

Germ tube methods were performed to distinguish between C. albicans and NAC species. A small portion 

of each pure yeast colony was inoculated into 0.5 mL of human serum and incubated at 37°C for 2-3 

hours. Following incubation, the serum suspensions were examined microscopically at 100X 

magnification for germ tubes, which are characteristic of Candida albicans and appear as slender tube-like 

outgrowths extending from the yeast cells. This germ tube test is a definitive method for identifying 

Candida albicans 
(16-18). 

 

Chromogenic media 
Another subset of the purified isolates was inoculated onto HiChrome Candida Differential Agar plates 

(HICHROME, Experts in Chromatography, Canada). Candida species can be differentiated based on 

colony color, facilitating easier identification. The plates were incubated at 37°C for 24 to 48 hours, after 

which the colonies were examined for specific colors (19, 20). 

Biochemical identification using the Vitek 2 compact system 

This study utilized the VITEK-2 system for diagnosing non-albicans Candida (NAC), as used before in 

different organisms (76) which involved several steps (21). The identification card was inoculated with a 

suspension of pure yeast isolates using an integrated vacuum apparatus. A test tube containing the yeast 

suspension was placed into a specialized rack (cassette). The filled cassette was manually inserted into the 

vacuum chamber. Once the vacuum was applied and the air was reintroduced into the chamber, the yeast 

suspension was forced through a transfer tube into micro-channels, filling all the test wells. The inoculated 

card was later transported through a mechanism that cut off the transfer tube and sealed it before loading it 

into the carousel incubator. 

Antifungal susceptibility testing 

Antifungal susceptibility testing was performed using the VITEK 2 automated system (bioMérieux, 

France) with AST-YS08 cards. Yeast suspensions were prepared to a 2.0 McFarland standard in 0.45% 



International Journal of Medical Toxicology & Legal Medicine                                                               Volume 27, No. 2S 2024 

https://ijmtlm.org 

714 

 

saline. The cards containing fluconazole (1-64 μg/mL), voriconazole (0.12-8 μg/mL), amphotericin B 

(0.25-16 μg/mL), flucytosine (1-64 μg/mL), caspofungin (0.25-4 μg/mL), and micafungin (0.06-4 μg/mL), 

were automatically filled, sealed, and incubated for up to 24 hours. Results were interpreted according to 

CLSI guidelines, with Candida parapsilosis ATCC 22019 and Candida krusei ATCC 6258 used as 

quality controls (22, 23). 

Statistical analysis 

Descriptive statistics, including frequency and percentage of Candida species, were calculated using t-test 

analysis (24). 

 

Results and discussion 

Isolation and identification of Candida species 

A total of three hundred specimens were studied, consisting of 150 women and 150 subjects suspected of 

having Candida vaginitis in rural areas around Baghdad, Iraq. Results indicated that based on 

phenotypical characterization, sixty-four specimens (21.3%) assessed positive for Vulvovaginitis. Fifty of 

which were candidiasis (VVC), As shown in Table 1, of the sixty-four positive samples for yeast spp., 38 

(59.3%) and 26 (40.7%) were isolated from women and Heifers respectively. Statistically, the isolation of 

Candida species from women was higher than that from heifers, which is expected since women are more 

frequently exposed to fungal contamination. In contrast, animals may possess immunity against such 

pathogens (7). Successful isolation and culturing of yeast-like organisms on Sabouraud Dextrose Agar 

(SDA) were revealed. In the initial culture, after 48 hours of incubation at 37°C, colonies displayed a 

robust and creamy appearance, consistent with yeast morphology, suggesting the presence of Candida. 

Following three rounds of subculturing, consistent yeast-like growth was noted, indicating the stability 
and viability of the isolated strain. This consistency across subcultures confirms the isolate's identity and 

ensures its reliability for further analysis (25).  The Germ Tube Test, a reliable method for identifying 

Candida albicans, yielded 12 positive results from women and only one positive result from heifers. This 

germ tube confirms the isolate's identity as C. albicans, a species known for its significant role in 

vulvovaginal candidiasis. In contrast, non-albicans Candida (NAC) species did not exhibit germ tube 

formation. These findings suggest that Candida albicans may not be the predominant species in 

vulvovaginitis cases in heifers (Table 1). HiChrome media as advised by M. Faraj (74) was very helpful 

and consistently confirmed the Germ Tube test results, allowing differentiation between Candida albicans 

and non-albicans species based on colony color. Specifically, 11 samples from women and one from 

heifers displayed a greenish-blue color indicative of Candida albicans (Figure 1). 
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Figure 1: Yeast growth on differential HiChrome Agar plates; (a) Suspected C. glabrata; (b) 

Suspected C. tropicalis; (c)  Suspected C. krusei; (d) Suspected C. parapsilosis; (e) Greenish-blue 

colonies growth on HiChrome media suspected to be C. albicans.  

In Figure 1 (a), the colonies appear smooth and compact, exhibiting a lavender (purple) to pink hue, which 

is characteristic of Candida glabrata, as noted by Fidel et al. (26), M. Risan (75) and Kucukates et al. 

(27). This species is often differentiated from others by its inability to ferment sugars like glucose and its 

typical presentation as smaller, non-yeast-forming colonies on chromogenic media, as Silva et al. (28) 

established. In Figure 1 (b), the yeast colonies display a blue-green coloration, indicating Candida 

tropicalis, which aligns with Kucukates et al. (27). The blue coloration of Candida tropicalis is due to the 

hydrolysis of specific chromogenic substrates by enzymes produced by the organism. This finding is 

supported by research from Alwaily et al. (29), and Perry (30). In Figure 1(c), the colonies exhibit a 

distinctive pink-to-mauve color, which is characteristic of Candida krusei, aligning with the observations 

made by Nadeem et al. (31) and Al-Rubaie and Al-Qaysi (32). Figure 1(d) shows white to cream-colored 

colonies, indicating Candida parapsilosis, consistent with the findings of Silva et al. (2012) and 

Mohammed et al. (2020). The colony morphology on HiChrome agar typically appears smooth and 

glossy, as supported by Gómez-Molero et al. (2021) in Figure 1. Finally, Figure 1(e) illustrates yeast 

colonies with a distinctive greenish-blue coloration, characteristic of Candida albicans, which is reported 

by Silva et al. (28), Charles et al. (33), and Jarallah and Al-Haddad (34). Twenty-seven samples from 

women and twenty-five from heifers displayed various colors, indicating the presence of non-albicans 

Candida species (Table 1).  

 

Table 1: The primary isolation on SDA, Germ tube test, and HiChrome media for women and 

heifers’ vulvovaginal swabs 

S
a
m

p
les 

Yeast-like 

growth on 

SDA 

Germ tube HiChrome media 

Positive  Negative Greenish-blue color (C. 

albicans) 

Other colors 

(non-albicans Candida) 

Women  38 12 26 11 27 

Cattle 26 1 25 1 25 

Total 64 13 51 12 52 

These findings highlight the presence of non-albicans Candida species in both human and heifer samples. 

The use of SDA for primary isolation effectively identified yeast-like organisms, as indicated by Nagano 

et al. (35), Gupta et al. (36), and De Angelis et al. (37). Furthermore, the Germ Tube Test and HiChrome 

media provided critical differentiation between Candida albicans and non-albicans species, as Nadeem et 

al. (20135) and Rathore et al. (38) agreed. The higher incidence of yeast-like growth in women (38 

samples) compared to heifers (26 samples) suggests a greater prevalence or susceptibility to vulvovaginitis 

caused by Candida species in women, as noted by Lines et al. (39) and Anh et al. (40). This research 

confirmed that 21.3% of yeast isolation differs from the 51% reported by Anh et al. (40) and from the 

isolation percentages of Candida species established by Brandão et al. (41) and N. Abdulla (73) .Recent 

observations report found a shift towards non-albicans Candida species, highlighting their emerging 

clinical importance. In line with the literature, increasingly recognized that non-albicans species pose 

significant pathogenic risks, often associated with antifungal resistance and distinct pathogenicity 

compared to Candida albicans. These results emphasize the necessity of comprehensive diagnostic 

approaches, including using SDA for primary isolation, the Germ Tube Test for rapid screening, and 

HiChrome media for differentiating between Candida albicans and non-albicans species. 

Identification of Candida species in women using VITEK 2 system  

The VITEK 2 system in this study identified yeast species in 38 samples from women with vulvovaginitis. 

The results revealed a diverse range of Candida and other yeast species, underscoring the complexity of 

vulvovaginitis etiology, closely related to findings by Eleutério et al. (42). The most prevalent species 

identified was Candida glabrata, accounting for 13 out of 38 samples (34.21%), (Table 2). Our findings 
align with Mahmoudi-Rad et al. (43), Who found that C.albicans and C. glabrata were the most 

frequently isolated species from the samples and indicated that the most prevalent mixed infection 

identified in cases of vaginal candidiasis was a combination of Candida glabrata and Candida albicans. 
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Makanjuola et al. (8) found that Candida glabrata is the most common cause of non-Albicans 

vulvovaginal candidiasis (NAC-VVC). In contrast, Sheppard et al. (44), Kalkanci et al. (45) and Fornari et 

al. (46) reported that Candida albicans were the most prevalent species found in cases of vulvovaginal 

candidiasis. This study confirms that the second most common species was Candida albicans, identified 

in 11 samples (33.8%). This aligns with previous findings. Despite being traditionally considered the 

leading cause of vulvovaginitis, the comparable prevalence of Candida glabrata suggests a shifting trend 

in pathogen dominance, like earlier studies, other non-Albicans Candida species were also identified, 

including Candida tropicalis in 3 samples (7.8%), Candida Krusei in 2 samples (5.26%), and Candida 

parapsilosis, Candida kefir, and Candida fermata, each found in 1 sample (Table 2). These findings are 

consistent with recent literature indicating an increasing incidence of non-Albicans Candida species in 

vulvovaginitis cases. (44,47,48,49). Additionally, the study identified non-Candida yeasts, such as 

Zygosaccharomyces in three samples (11.4%), Rhodotorula in two samples (7.6%), and Trichosporon spp. 

in 1 sample (3.8%). These non-Candida yeasts complicate the clinical picture, as they are less commonly 

associated with vulvovaginitis and may pose unique treatment challenges. This finding expands our 

understanding of the vaginal mycobiome. Zygosaccharomyces, primarily known for its role in food 

spoilage, is rarely reported in human clinical samples, as noted by Stratford (50). Its presence in vaginal 

specimens is particularly unusual and may warrant further investigation into its ecological role in the 

vaginal environment. While Rhodotorula species can cause opportunistic infections in 

immunocompromised individuals, they are not typically associated with vulvovaginitis, according to 

Wirth and Goldani (51). Trichosporon species are considered rare causative agents of vulvovaginitis, 

especially among immunocompromised individuals, as Colombo et al. (52) suggested. However, their 

prevalence in this study (3.8%) aligns with the understanding that they are uncommon pathogens in 
vaginal infections. The identification of these non-Candida yeasts corresponds with recent research 

indicating that the vaginal mycobiome is more diverse than previously recognized, as shown by Bradford 

and Ravel (53). This study supports the notion that there is an increased diversity of fungal flora in 

patients with recurrent vaginal candidiasis, including the presence of uncommon yeast species, which 

agrees with the unexpected results of this study.  

Table 2: Identification of candidiasis in women using VITEK 2 
Species Women (Total No: 38) 

No. Percentage (%) 

Candida glabrata 13 34.21 

Candida tropicalis 3 7.8 

Candida krusei 2 5.26 

Candida parapsilosis 1 3.8 

Candida kefyr 1 3.8 

Candida famata 1 3.8 

Candida albicans 11 33.8 

Zygosaccharomyces 3 11.4 

Rhodotorula 2 7.6 

Trichosporon spp. 1 3.8 

 

Identification of Candida species in heifers using VITEK 2 system 

Table 3 summarizes the VITEK 2 system results regarding the identification of yeast species in twenty-six 

samples collected from heifers with vulvovaginitis. This is the first report of the isolation of non-albicans 

Candida (NAC) from heifers, although studies have documented its isolation from cow milk (54). The 

most prevalent species identified was Candida tropicalis, found in eight of the twenty-six samples 

(30.7%). Most studies, including those by Alfouzan et al. (55) and Rezaei-Matehkolaei et al. (56), have 

indicated that the most common causes of vulvovaginitis are C. albicans and C. glabrata of vulvovaginal 

candidiasis towards non-albicans Candida (NAC) species.  

The high incidence of C. tropicalis in this study is agreed by Megri et al. (57), who noted its virulence and 

ability to form biofilms, contributing to infections. The second most identified species was Millerozyma 

farinosa, detected in six samples (23.07%). This species is less frequently associated with clinical 

infections, as shown by Hong et al. (58), indicating that Millerozyma farinosa has been reported in various 

environments. However, its high occurrence in this study may suggest adaptability and the potential to 

cause infections under certain conditions, supported by Mollaschi et al. (59). 
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Table 3: Identification of candidiasis in heifers using VITEK 2 
Species Cattle (Total No: 26) 

No. Percentage (%) 

Candida tropicalis 8 30.7 

Candida krusei 5 19.2 

Candida parapsilosis 2 7. 6 

Candida utilis 1 2.6 

Candida pelliculosa 1 2.6 

Candida albicans 1 2.6 

Rhodotorula 2 7.6 

Millerozyma farinosa 6 23.07 

Candida krusei was identified in 5 samples, accounting for 19.2%, which aligns with the findings of 

Alwaily et al. (29). C. krusei was the second most common species identified, following C. albicans. 

Other species detected included Candida parapsilosis (2 samples, 7.6%), Rhodotorula (2 samples, 7.6%), 

Candida utilis (1 sample, 2.6%), Candida pelliculosa (1 sample, 2.6%), and Candida albicans (1 sample, 

2.6%). These results suggest a shift in the species distribution in vulvovaginitis cases, with Candida 

tropicalis and krusei becoming more prevalent while Candida albicans have decreased significantly. This 

distribution contrasts with global trends, where Candida albicans is the dominant species in 

vulvovaginitis, as noted by Alfouzan et al. and Rezaei-Matehkolaei et al. (55,56). However, it aligns with 

the findings from Husni et al. (49), N. Mohammed (77) and Soriano et al. (60), who reported an increase 

in non-albicans Candida (NAC) species in regions with high antifungal use or recurrent infections.  

Antifungal sensitivity testing of Candida species using the VITEK 2 system 

The antifungal sensitivity profiles of various Candida species isolated from vulvovaginitis cases in women 

and Heifers were assessed using the VITEK 2 system. The results are summarized in Table 4, which 

indicates susceptibility (S), intermediate susceptibility (I), and resistance (R) to six antifungal agents: 
fluconazole, voriconazole, amphotericin B, micafungin, caspofungin, and flucytosine. The antifungal 

sensitivity profile of Candida glabrata in this study reveals a concerning pattern of resistance and 

susceptibility. Notably, all thirteen samples of C. glabrata exhibited resistance to fluconazole, micafungin, 

and caspofungin. This finding is consistent with global trends, as C. glabrata was reported for its 

resistance to fluconazole, due to the widespread use of azoles in clinical settings. The resistance to 

micafungin and caspofungin raises additional concerns, given that these Echinocandins are typically 

considered first-line treatments for C. glabrata infections. This resistance pattern may indicate emerging 

concerns that require close monitoring, as echinocandin-resistant C. glabrata can be particularly difficult 

to treat. However, all C. glabrata isolates were sensitive to voriconazole, amphotericin B, and flucytosine, 

providing alternative treatment options. Voriconazole's effectiveness aligns with its role as a broader-

spectrum azole, often used when fluconazole resistance is present, as Pappas et al. (61) highlighted. 

Additionally, Sobel (62) Indicates that amphotericin B continues to be an effective agent against most 

Candida species, including C. glabrata. The sensitivity of all samples to flucytosine further supports the 

potential for combination therapy with amphotericin B, particularly in cases of severe or invasive 

candidiasis, as confirmed by Sigera and Denning (63). 

Table 4: Antifungal sensitivity testing for detected species using the VITEK 2 system 
Species  

F
lu

co
n

a
zo

le
 

V
o
ri

co
n

a
zo

le
  

A
m

p
h

o
te

ri
ci

n
 B

 

M
ic

a
fu

n
g
in

 

C
a
sp

o
fu

n
g
in

 

F
lu

cy
to

si
n

e 
 

S I R S I R S I R S I R S I R S I R 

C. glabrata - - 13 13 - - 13 - - - - 13 - - 13 13 - - 

C. tropicalis 8 - 3 11 - - 11 - - 11 - - 11 - - 11 - - 

C. krusei - - 7 7 - - 7 - - 7 - - 7 - - - - 7 

C. kefyr - - 1 1 - - 1 - - - - 1 - - 1 1 - - 

C. parapsilosis 2 - 1 3 - - 3 - - 3 - - 3 - - 3 - - 

C. utilise - - 1 1 - - 1 - - - - 1 - - 1 - 1 - 

C. albicans - - 12 12 - - 12 - - 12 - - 12 - - 12 - - 
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Candida tropicalis exhibited mixed susceptibility profiles. Among the eleven isolates studied, eight were 

susceptible to fluconazole, while three showed resistance and that agree with . However, all eleven 

isolates were susceptible to voriconazole, amphotericin B, micafungin, caspofungin, and flucytosine. This 

susceptibility pattern suggests that voriconazole and echinocandins remain effective treatment options for 

Candida tropicalis infections, consistent with findings from Takakura et al. (64), Pfaller et al. (65), and 

Kessler et al. (66). Candida krusei demonstrated universal resistance to fluconazole and flucytosine, 

which aligns with its known intrinsic resistance (67). All seven isolates were susceptible to voriconazole, 

amphotericin B, micafungin, and caspofungin, as previously reported by Pfaller et al. (68), Badiee and 

Alborzi (69) and K. Othman (72). Candida kefyr showed susceptibility to most antifungal agents tested, 

including voriconazole, amphotericin B, and flucytosine, which agrees with Badiee and Alborzi (69). 

However, it exhibited resistance to fluconazole, micafungin, and caspofungin, as noted by Ahmad et al. 

(70). Candida parapsilosis displayed sensitivity to fluconazole in two samples, while one isolate was 

resistant. All three isolates were susceptible to voriconazole, amphotericin B, micafungin, caspofungin, 

and fluconazole. This finding aligns with the works of  Kucukateset al. (27), and Pfaller et al. (65, 68). 

Candida utilis showed resistance to all tested antifungal agents except for voriconazole and amphotericin 

B, which were sensitive, with flucytosine showing intermediate susceptibility. These results are consistent 

with Sigera and Denning (63). The high susceptibility of all isolates to voriconazole may be attributed to 

its more significant in vitro activity against Candida species than fluconazole. This is supported by 

previous research, while the high effectiveness of amphotericin B is likely due to its broad-spectrum 

activity against fungi, including Candida, which is also well documented (10,15, 41). Candida albicans 

demonstrated complete sensitivity to voriconazole, amphotericin B, micafungin, 

caspofungin, and flucytosine in 12 samples, although it showed resistance to fluconazole. 
Conclusion  

This study reports for the first time the isolation and identification of non-albicans Candida (NAC) species 

from heifer vulvovaginitis and confirms the presence of NAC in women's vaginitis. The research provides 

significant insights into the prevalence and antifungal susceptibility of Candida species causing 

vulvovaginitis in both women and heifers. The predominance of NAC species, accounting for 81.3% of 

isolates, indicates a shift in the etiology of vulvovaginal candidiasis. The species distribution varied 

between women and heifers, with C. glabrata and C. tropicalis emerging as the most prevalent species. 

This diversity emphasizes the need for accurate identification methods in clinical and veterinary 

settings. The observed antifungal susceptibility profiles, particularly the resistance patterns in C. glabrata 

and the unexpected fluconazole resistance in C. albicans highlight the evolving challenge of antifungal 

resistance. These findings underscore the critical importance of species-specific antifungal susceptibility 

testing to guide treatment strategies effectively. The presence of less common yeast species, including 

non-Candida yeasts, complicates the clinical picture and suggests a more complex vaginal mycobiome 

than previously recognized. This complexity calls for a more nuanced approach to diagnosing and treating 

vulvovaginitis.  

In conclusion, this research highlights the shifting landscape of vulvovaginal candidiasis etiology and the 

growing importance of NAC species. It emphasizes the need for precise diagnostic methods and tailored 

antifungal therapies based on species identification and susceptibility testing. These findings have 

significant implications for humans and animals, potentially leading to more effective management 

strategies for vulvovaginitis.  
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