



Prevalence of Vulvo-vaginal Candidiasis among out-patients attending Federal Medical Centre, Onitsha, Southeastern Nigeria
ABSTRACT
Vulvo-vaginal candidiasis (VVC) is a prevalent gynecological infection causing significant morbidity among women of reproductive age. The emergence of non-albicans Candida (NAC) species, some exhibiting intrinsic resistance to common antifungals like fluconazole, complicates treatment and necessitates continuous epidemiological surveillance and the search for alternative therapies. This study aimed to determine the prevalence of VVC and identify the causative Candida species, among out-patients attending the Federal Medical Centre, Onitsha, Southeastern Nigeria. A cross-sectional study was conducted involving 100 high vaginal swab (HVS) specimens collected aseptically from out-patients. The samples were transported in a cold chain to the laboratory, inoculated onto Sabouraud Dextrose Agar supplemented with chloramphenicol (50ug/ml), and incubated at 25°C for 24 hours. Isolates were purified and identified based on their macroscopic, microscopic, physiological and molecular characteristics. The overall prevalence of vaginal candidiasis was 56%. The age-specific prevalence was highest among 21-25 years age group (68.4%) and lowest among 16-20 years group (37.5%). Four Candida species were identified: Candida albicans (2 different strains 50%), Candida krusei (25%), and Candida glabrata (25%).  The study revealed a high prevalence of VVC in Onitsha, with C. albicans as the predominant species. The isolation of NAC species, particularly C. krusei, highlights a critical public health challenge especially in managing VVC. 
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INTRODUCTION

Fungi are eukaryotic organisms found in the form of yeasts, molds, or dimorphic fungi. Candida is a form of yeast. Candidiasis is an opportunistic infection caused by Candida, a type of fungi. It occurs most commonly as a secondary infection in immunocompromised individuals. Synonyms of candidiasis include candidosis, moniliasis, and thrush. Candida species are common inhabitants in the oral cavity, gastrointestinal tract, vagina, penis, or other body parts. They become pathogenic only when favorable conditions arise [1].

Vaginal candidiasis is the most frequent reason for gynecology consultation in primary health care services [2]. When the infection is in the female genital regions, it is called vulvovaginitis and can cause extreme itching and burning sensations along with possible white discharge [1]. Candida albicans is the most frequent colonizer and responsible for most cases of vulvo-vaginal candidiasis. It possesses the ability to survive and proliferate in physiological extremes of pH, osmolality, availability of nutrients and temperature. This versatility may account for its successful behaviors both as a commensal colonizer of the vagina and as a pathogen [3].  
Candida species are among the most common human fungal pathogens and are responsible for both superficial (mucosal and cutaneous) and systemic infections [4]. Approximately 8% of nosocomial bloodstream infections are caused by Candida species [5]. Several international surveys have tracked the incidence of Candida infection and the rates of drug resistance over the past decades [6, 7]. One of the most comprehensive studies (ARTEMIS), using data from 142 institutions in 41 countries, identified 31 species of Candida in clinical samples over a 10-year period (1997– 2007). Five species are responsible for just over 92% of cases, and 13 species were very rarely identified (incidences of 0.01%) [8]. The incidence of some of the intermediate species may also be overestimated. For example, many isolates originally identified as Candida famata (Debaryomyces hansenii) were subsequently shown to be predominantly Candida guilliermondii or Candida parapsilosis [9].

The five species most commonly associated with candidiasis are Candida albicans (65.3%), Candida glabrata (11.3%), Candida tropicalis (7.2%), C. parapsilosis (6.0%), and Candida krusei (2.4%) [8]. The number of infections is rising, although there was a slight drop between 2005 and 2007. C. albicans remains the most commonly isolated, but the proportion relative to other Candida species has decreased over time (from 71% to 65%). This was accompanied by an increasing incidence of C. glabrata, C. tropicalis, and C. parapsilosis.

The incidence also varies substantially with geographical location. C. glabrata is highest in Asia-Pacific and the European Union (EU), whereas the incidence of C. tropicalis infection in Africa and the Middle East is approaching three times that of the EU. C. parapsilosis is highest in North America and Latin America. The increase in C. glabrata in particular is associated with reduced susceptibility to fluconazole, the most commonly used azole drug [10, 11]. Candida species have historically been associated with infection of older patients (>64 yr), particularly for C. glabrata. In contrast, the number of infections caused by C. parapsilosis tends to be higher in infants of <1 yr [12]. Recent studies suggest that at least in the United States, the incidence of all Candida species among neonates is decreasing, which may be related to standardization of central line care [13, 14, 15].
The vaginal microbiome of healthy reproductive aged women also constitutes fungal part designated as the “vaginal mycobiota” and its genomic constitution as “vaginal mycobiome”. Researchers using culture-dependent older techniques recovered vaginal fungi in 20% of the asymptomatic women. Certainly, the predominant part of this mycobiota was occupied by C. albicans (72–91%) followed by non-albicans Candida (NAC) species including C. glabrata, C. tropicalis and C. parapsilosis. Candida species, though present in healthy women, still designated as opportunistic pathogen, due to their high prevalence (85–95%) in patients suffering from vulvovaginal candidiasis (VVC), which is the second most prevalent dysbiosis after bacterial vaginosis (BV). Thus, it remains to be determined whether the presence of Candida species conveys a benefit to the host by maintaining balanced microbiota (eubiosis) or is responsible for causing vulvovaginal candidiasis (dysbiosis) [16]. 
This study aimed to determine the prevalence of vulvo-vaginal candidiasis among out-patients attending Federal medical centre, Onitsha, Southeastern Nigeria.
MATERIALS AND METHOD
Study Area

The study was carried out in Onitsha metropolis, Anambra state, Southeast Nigeria. Onitsha is located at latitude 6.1667°N and longitude 6.7833°E and has a population of about 1,767,000. Onitsha is known for commerce and trade and houses the largest market in West Africa and is strategically located along the River Niger. The climate is characterized by a rainy season (about 6 months), followed by a dry and dusty harmattan season lasting from November to February. The rainy season is preceded by a short hot dry spell with mean maximum daily temperature of between 35°C and 40°C.
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Fig 1: Map of Onitsha Metropolis

Ethical Considerations
Ethical Clearance was obtained from the ethical committee of Federal Medical Center, Onitsha, Anambra State, Nigeria.

Isolation of Test Microorganisms
The test microorganisms were obtained from clinical samples obtained from Federal Medical Centre, Onitsha Anambra State. One hundred (100) high vaginal swab samples were aseptically and properly collected from out-patients and transported in a cold chain immediately to the Microbiology Laboratory of Nnamdi Azikiwe University, Awka for further analysis. Plates of Sabouraud dextrose agar supplemented with chloramphenicol (50μg/ml) were inoculated following standard procedures [17]. 

Purification and Maintenance of Test Organisms 
Colonies obtained were purified by subculturing into sterile agar plates and incubated at 25oC for 24 hours. Discrete colonies were sub-cultured on Sabouraud Dextrose Agar and identified based on their morphology, physiological, biochemical and molecular characteristics [18] and the Candida species were maintained on SDA slants at 28oC. 

Identification of Isolates

Morphological Examination 
Macroscopic appearance of the colonies: the colour, edges as well as the texture of the colonies were examined. 

 Microscopic Examination

This was done as described by Udemezue et al. [19]. A drop of lactophenol cotton blue was placed on a clean grease-free glass slide. With sterile wire loop, a small portion of the yeast isolate was transferred into glass slide and emulsified with the stain; then covered with a cover slip and examined under a microscope using the x10 and x40 objective lens. 
Growth on cornmeal tween-80 Agar

This test was carried out using the method described by Pincus et al. [20]. A single Petri dish was used for three or four different yeast isolates. Using a straight wire loop, a light inoculum of the isolate was streaked by making a deep cut in the cornmeal agar (i.e. horizontal furrow). A flamed cover slip was placed along the line of inoculum. The Petri dishes were then incubated for 24 hours at 25oC. After incubation, the isolates were examined microscopically especially for the characteristic thick-walled round chlamydospores produced by C. albicans, in situ through the cover slip, using a low power objective x10 and x40 lenses.
Sugar fermentation test

Sugar fermentation test was carried out according to Udemezue et al. [21]. Sugars such as maltose, galactose, mannose, sorbitol, ribose, fructose, glucose, mannitol, lactose and sucrose were prepared (1% w/v) with peptone water (200 ml) in 250 ml conical flasks. Bromothymol blue (2ml) indicator were also added to the flask, homogenized and dispensed into test tubes, each containing an inverted Durham tube.  The sugar solutions were sterilized by autoclaving at 115oC for 10 minutes and then 3 loopfuls of the yeast isolates were inoculated in each tube, and then incubated at 25ºC for 48 hours. Colour change from blue to yellowish-green and gas production through bubble accumulation in Durham tubes were observed.
Germ tube test

Pooled human serum (0.5ml) was poured into a 5ml test tube. A portion of the yeast isolates (24 hrs old) was collected with a sterile wire loop and mixed with the serum to make a light suspension. The mixture was incubated at 37oC for 2-3 hours. After the incubation, a drop of the suspension was placed on a grease-free glass slide and covered with a cover slip. This was viewed under the microscope for germ tube formation, peculiar to C. albicans [22].

RESULTS

Prevalence of Candida Species in HVS Specimens
A total of 100 high vaginal swab (HVS) specimens were collected from out-patients attending the Federal Medical Centre, Onitsha. Of these, 56 (56%) yielded positive candidal growth, indicating a high prevalence of vaginal candidiasis in the study population. The age-specific prevalence revealed that patients aged 21–25 years had the highest infection rate (68.4%), while the lowest rate was observed in the 16–20 years age group (37.5%) (Table 1).
Table 1: Prevalence of vulvo-vaginal candidiasis based on age

	Age (Years)
	No of Positive samples
	No of Negative samples
	Prevalence (%)

	16 – 20
	3
	5
	37.5

	21 – 25
	26
	12
	68.4

	26 – 30
	10
	6
	62.5

	31 – 35
	4
	14
	38.6

	36 – 40
	11
	7
	62.2

	Total
	56
	44
	


Morphological and biochemical characteristics of the isolates

Table 2 showed the morphological and biochemical characteristics of fungal isolates after 24 hours growth on Sabouraud Dextrose Agar at 25 oC. Only Candida albicans were positive to Germ tube test. 

Microscopic morphologies of the isolates and germ tube test 

Table 3 showed the morphological characteristics of the isolates after 24 hours growth on cornmeal tween-80 Agar at 25oC. Candida albicans produced chlamydospores, blastospores, pseudohyphae but did not produce arthroconidia. Candida krusei produced only pseudohyphae and blastospores; while C. glabrata produced only blastospores. None of the isolates produced arthroconidia. 

Sugar fermentation test 

Table 4 showed the ability of microorganisms to ferment various carbohydrates added in a basal medium, with the production of acid and gas as end products. Acid production was indicated by a yellowish colour change of the indicator (bromothymol blue) while gas production was indicated by gas accumulation in the submerged Durham tubes. The various sugars include Fructose, sucrose, Lactose, Glucose, Maltose, D-xylose, Galactose, Cellobiose, Dextrose, Trehalose, Raffinose, Mannose. The isolates exhibited varied response to the various carbohydrates. Candida albicans fermented 8 out of the 12 sugars, C. krusei fermented 9 sugars and C. glabrata fermented 5 sugars. All the isolates fermented glucose. 

Table 2: Morphological and Physiological Characteristics of the Isolates

	S/N
	Morphology
	Germ tube test
	Isolate

	
	
	
	

	1
	Creamy, smooth, pasty colonies
	+
	C. albicans

	2
	Creamy, smooth, white colonies
	-
	C. krusei

	3
	Creamy, smooth, pasty colonies
	+
	C. albicans

	4
	Creamy, off-white, smooth, convex colonies
	-
	C. glabrata


Table 3: Microscopic Characteristics of the isolates 

	Characteristic features
	Isolates

	
	Cand1
	Cand2
	Cand3
	Cand4

	Chlamydospores
	+
	-
	+
	-

	Pseudohyphae
	+
	+
	+
	-

	Blastospores
	+
	+
	+
	+

	Arthrospores
	-
	-
	-
	-

	Probable Isolate
	C. albicans
	C. krusei
	C. albicans
	C. glabrata


+ = positive, - = Negative
Table 4: Sugar fermentation

	Sugars
	Cand1
	Cand2
	Cand3
	Cand4

	Fructose              
	+
	   +
	+
	   +

	Sucrose      
	+
	   +
	+
	   -

	Lactose 
	-
	   -
	-
	   -

	Glucose 
	+
	   +
	+
	   +

	Maltose 
	+
	   +
	+
	   +

	D-xylose
	+
	   +
	+
	   -

	Galatose
	+
	   +
	+
	   -

	Cellebiose
	-
	   +
	-
	   -

	Dextrose
	+
	   +
	+
	   +

	Trehalose
	+
	   +
	+
	   +

	Raffinose
	-
	   -
	-
	   -

	Mannose 
	-
	   -
	-
	​​​​​   -

	Probable Isolate
	C. albicans
	C. krusei
	C. albicans
	C. glabrata


+ = positive, - = Negative

DISCUSSION

The study investigated the prevalence of vulvo-vaginal candidiasis (VVC) among out-patients attending Federal medical centre, Onitsha, southeastern Nigeria. The findings contribute to the growing body of evidence on the significant burden of VVC in Nigeria and Africa.
The high prevalence of vaginal candidiasis (56%) observed among the study population in Onitsha is consistent with reports from other parts of Nigeria and Africa, which often show rates higher than the global average (30-35%) [23]. For instance, studies in Lagos, Nigeria, reported a prevalence of 49.5% [24] indicating a generally high and variable burden across different urban centers in West Africa, while in Ghana, a rate of 52.8% was documented [25]. The studies conducted in Argentina (25%) by Mucci et al. [26], the Kingdom of Saudi Arabia (34%) by Kamara et al. [27] and Jamaica (31%) by Venugopal et al. [28] showed much lower prevalence. However, a relatively similar prevalence was reported in Lebanon (42%) and Brazil (44%) [29, 30, 31] and a low prevalence was observed in China (13%) and Kuwait (20%) [32]. These disparities across the studies are primarily attributed to various factors including sampling, clinical settings, study design, methodology and variations in risk factors.
The elevated prevalence in developing regions can be attributed to factors such as self-medication, antibiotic misuse, poor genital hygiene, the use of tight synthetic clothing, and underlying socioeconomic conditions that limit access to healthcare [33]. The highest burden of infection in 21-25 years age group aligns with the findings of Dembélé et al. [34] in Burkina Faso and is likely linked to the peak of sexual activity and hormonal fluctuations associated with this demographic, which can alter the vaginal microenvironment and predispose to Candida overgrowth.

The successful isolation and identification of C. albicans, C. krusei, and C. glabrata reflect the common aetiological agents of vulvovaginal candidiasis (VVC) in our environment. The predominance of C. albicans is well-documented, as it is responsible for 85-90% of VVC cases worldwide [35]. However, the emergence of non-albicans Candida (NAC) species like C. glabrata and C. krusei is of clinical significance, as observed in this study and across Africa [36]. 
CONCLUSION
This study confirms a high prevalence of vulvo-vaginal candidiasis among women in Onitsha, Southeastern Nigeria, with young women aged 21-25 years being the most affected. Candida albicans remains the primary etiological agent, but the significant isolation of non-albicans Candida species, notably C. krusei, presents a formidable challenge to public health.

The findings reinforce the necessity for routine mycological investigation and species-level identification in clinical settings to ensure appropriate and effective treatment, moving away from empirical therapy, especially in cases of recurrence. The high prevalence underscores the critical need for sustained public health education on candidiasis and the risk factors associated with it. Continuous epidemiological monitoring is essential to track the evolving trends of VVC and antifungal susceptibility patterns in Nigeria and across Africa.
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