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Abstract

Candida albicans, Entamoeba gingivalis and Trichomonas tenax are oral opportunistic pathogens
commonly residing in the human oral cavity. Their pathogenic potential significantly increases in
immunocompromised individuals, particularly those living with Human Immuno Virus/Acquired
Immune Deficiency Syndrome (HIV/AIDS). Oral candidiasis, predominantly caused by C. albicans, is
one of the most prevalent infections in HIV-positive individuals, while E. gingivalis and T. tenax have
been associated with periodontal disease. The aim of this study was to determine the laboratory profile
of C. albicans, E. gingivalis and T. tenax amongst HIV/AIDS patients attending General hospital
Azare, Bauchi state, Nigeria. It was a hospital based cross sectional study, involving 250 HIV-positive
patients on anti-retro viral therapy attending some selected hospitals in Azare. Oral swab samples were
collected and examined through culture and microscopy techniques. Conventional identification of
Candida species involved CHROMagar, germ tube, and cornmeal agar tests. No E. gingivalis was
detected in any participant, though Trichomonas tenax was identified in 2.0% (5/250) of samples
assayed. The absence of E. gingivalis may reflect the limitations of microscopy or improved immune
status due to antiretroviral therapy. Clinical correlations revealed a higher prevalence of C. albicans in
females, married individuals, those aged 25-54, and patients with prolonged HIV infection. Risk factors
such as poor oral hygiene and smoking were also associated. The study highlights the importance of
integrating molecular tools for accurate identification of fungal pathogens in HIV care. This study
detected that C. albicans remains a dominant oral pathogen in this population, while E. gingivalis plays
a minimal role, if any. Strengthening diagnostic approaches and preventive oral care can enhance
patient outcomes in immunocompromised settings.

Keywords: Candidiasis, ART, CHROMagar, Human Immuno Virus/Acquired Immune
Deficiency Syndrome, Swab.

INTRODUCTION

Fungi are ubiquitous in all environments, and various types of symbiotic relationships are
known. Among the over 6,000 types of fungi identified, almost about 600 are pathogenic to
humans (Gibert et al., 2019). In healthy individuals, the normal flora includes Candida species,
which are found in mucous membranes like those of the mouth, ears, eyes, sinuses, nose,
digestive tract, genitals, and skin (Hani et al., 2015). This flora is typically harmless and
beneficial. However, if the natural balance is disrupted, it can lead to an overgrowth of Candida
potentially resulting in candidiasis. More than 150 species of Candida exist, but only 20 cause
human diseases, with Candida albicans being one of the most common fungal infections(Hani
et al., 2015).

Candida yeasts normally inhabit the mucous membranes, but they can become pathogenic
under certain conditions, this situation is known as candidiasis and occurs when these yeasts
overgrow due to a change in the body's environment (Martins et al., 2014). Research indicates
Candida species are found in the oral cavities of 20-40% healthy individuals, as well as in the
respiratory tract, vagina and gastrointestinal tract (Martins et al., 2014).

Oral candidiasis, a common opportunistic infection, that can affect children, the elderly and
immunocompromised individuals. It is characterized by white plaques in the mouth, palate
and tongue (Sharma, 2019). Although Candida in its normal state is harmless, it can be
pathogenic when the immune system is weakened or when there is in balance in the body’s
microbial community (Sydnor and Perl, 2011). This transformation of Candida albicans in to a
pathogenic organism can lead to conditions such as diabetes, surgical complications, infant
diseases, and infection in Human immuno virus/Acquired immune deficiency syndrome
patients(Sydnor and Perl, 2011). Oral candidiasis, also known as oral thrush, is a frequent
opportunistic fungal infection caused by Candida species on the mucous membranes of the
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mouth (Okonkwo et al., 2013). According to Fidel Jr (2006) C. albicans is the most common
species of yeast isolated from patients with oral candidiasis. The occurrence of opportunistic
infections due to Candida albicans and other Candida species has been increasing (Mousavi et
al., 2012). Oral Candidiasis is the most prevalent oral lesion related to HIV, with most patients
infected by a strain originally present as a commensal in the oral cavity (Wabe et al., 2012).

Additionally, Entamoeba gingivalis is regarded by some researchers as a pathogenic protozoan,
though it can also exist as a commensal organism. It colonizes gum tissue and was the first
amoeba identified in humans (Al-Saeed, 2013). This species can ingest nuclear fragments of
bacteria, cell debris, white blood cells, epithelial cells, and occasionally red blood cells, which
are typically found in large vacuoles (Al-Saeed, 2013; Foda and El-Malky, 2012). The
morphology of this amoeba is similar to that of Entamoeba histolytica, necessitating careful
diagnosis. E. gingivalis has pseudopodia, aiding its rapid movement (Bhaijee and Bell, 2011).
Further-more, it does not form cysts but only trophozoite in clinical specimens which ranges
from 10 to 35 pm, (Al-Saeed, 2013; Bhaijee and Bell, 2011; Gharavi et al., 2006). E. gingivalis is
found in the healthy oral thrush as a scavenger (Foda and El-Malky, 2012). This parasite is
located in the oral cavity, particularly in areas with dental tarter and necrotic mucosa (Gharavi
et al., 2006; Ponce De Leon et al., 2001). Some studies suggest it plays a role in periodontitis,
while others view it as an opportunistic organism thriving in environments created by
periodontal disease. (Gharavi et al., 2006; Ponce De Leon et al., 2001) reported that E. gingivalis
is known to interact with symbiotic bacteria, promoting periodontal disease in individuals
with low immunity (Chen et al., 2001). Further, it is linked to symptoms such as gum itching,
fatigue, bad breath, headaches and sore palate, along with periodontal tissue damage (Ponce
De Leon et al., 2001).

Trichomonas tenax is a flagellated, anaerobic protozoan of the family Trichomonadidae. It is
considered a commensal of the human mouth but has been implicated in periodontal disease
(Marsh, 2000). Its prevalence ranges from 4% to 53%, with transmission occurring through
saliva, contaminated food, water, or kissing (Marsh, 2000). Recent concerns have arisen
regarding its ability to enter the respiratory tract via aspiration from the oropharynx,
potentially causing bronchopulmonary trichomoniasis (Marsh, 2000). Historically, T. tenax
was first described by Miiller in the 18th century and later renamed by Dobell in 1939 (Dobell,
1939). It resembles T. vaginalis more closely than T. hominis (Wenrich, 1944). Its usual habitats
include periodontal pockets, tartar, and occasionally tonsillar crypts, but extra-oral
localizations have also been documented, including in bronchoalveolar lavage, lung
abscesses, pleural fluid, breast tissue, lymph nodes, and even cerebrospinal fluid (Duboucher,
2000). Reports have also suggested possible urogenital infections (Brosh-Nissimov, 2019). The
aim of this study is to determine the laboratory profile of oral opportunistic pathogens among
Human Immuno Virus/Acquired Immune Deficiency Syndrome patients attending General
hospital Azare

MATERIALS AND METHODS

Study Area

The research was conducted at General Hospital Azare, Bauchi State which is the second
largest town in the state after the capital, the administrative center of the Katagum emirate. It
is located at 11040°27""N and 10011°28™°E longitude in northern Bauchi State. Azare has a
population of 800,000, predominantly comprising Fulani, Hausa and Kanuri ethnic groups,
who are mainly farmers (National Population Commission, 2006). The town borders Jigawa
and Yobe states.
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Study Population

Two hundred and fifty (250) seropositive males and females within the age range of 18-70
years receiving antiretroviral therapy were recruited for this study. These participants were
drawn from HIV/AIDS patients attending the General Hospital Azare.

Sample Size Determination
Sample size for the study was calculated using Thrusfield (2007) formula as follows:
N= Z2xpxq

dz
For this study, prevalence of 76.2% (Yunusa et al., 2023), and precision of 5% were taken at
95% confidence level. Hence, two hundred and fifty (250) patients with signs and symptoms
of the infections were enrolled in the study.

Ethical Approval

Ethical approval of 250 patients was obtained from Bauchi State Ministry of Health. The study
was conducted with strict adherence to the ethical guidelines, ensuring that, the right, privacy
and confidentiality of the participants were protected. Informed consent was obtained from
the participants before data collection.

Sample Collection

A total of 250 samples were collected from the oral cavity of seropositive patients receiving
antiretroviral therapy, following ethical guidelines. Sterile swabs were used to obtain the
samples and transported to the Microbiology Laboratory Sa adu Zungur University for
investigation.

Culture of Candida Albicans

All samples suspected to be Candida albicans were inoculated on Sabouraud Dextrose Agar
(SDA) supplemented with chloramphenicol (Merk, Germany) and incubated at 37°C for 3
days. Colonies exhibiting creamy, smooth and pasty characterisitics were presumptively
identified as Candida albicans (Neppelenbroek et al., 2014).

Microscopic identification tests

The shape of the yeast cells was examined after staining with crystal violet. A direct smear
was prepared, and the morphology of the yeast was observed under a microscope (%40 and
oil immersion x100) (Madhavan et al., 2011)

Identification of Candida species
Single colonies were isolated from primary positive cultures and identified to the criteria of
(Miles and Amyes, 1996) in the following tests

Cultural Characterisitics
The shape, color and texture and colonies were examined on sabouraud dextrose agar
(Deorukhkar and Santosh Saini, 2014)

CHROMagar culture for Candida albicans

The CHROMagar plates were inoculated by streaking the isolated colonies using a sterile
loop. The inoculated loops were then incubated for 48 hr at 37°C. The growth and color of the
colonies were observed for specie differentiation. (Manikandan and Amsath, 2013)
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Germ tube Ttest

The inoculum of the yeast cells obtained from an isolated colony was suspended in 0.5 ml in
human serum in a small tube and then incubated at 37°C for 3hrs. A drop of serum was
transferred to a slide, covered by cover slip and then examined microscopically under an oil
immersion lens for the presence of germ tubes (Neppelenbroek et al., 2014)

Cornmeal Agar test

Yeast isolates were cultured on Cornmeal-Tween 80 agar at 30°C for 48 hours. The presence
of chlamydospores confirmed Candida albicans. This test was used to differentiate Candida
albicans from other Candida species(Neppelenbroek et al., 2014).

Wet Preparation for Entamoeba Gingivalis and Trichomonas tenax

On a clean, grease-free glass slide, a portion of each sample was mixed with 150 mL normal
saline and covered with cover slip to avoid air bubbles. Samples were observed under low
power objectives (x10, x40) (Vlasa et al., 2024)

RESULTS

Out of the 250 samples examined, Candida species were isolated from 27, representing an
overall prevalence of 10.8%. among the isolates Candida albicans was the most predominant
specie accounting for 66.7%, followed by C. glabrata 18.5%, C. tropicalis 11.1% and C. krusie
3.7%.

Table 1: Frequency of Candida species from HIV Patients according to frequency of isolates
Candida species No. of Candida Isolates Percentage (%)

Candida albicans 18 66.7
Candida glabrata 05 18.5
Candida tropicalis 03 111
Candida krusei 01 3.7

Table 2: Frequency of Parasites Observed in Oral Wet Mount

Organism Number of parasite observed (n=5) Percentage (%)
Trichomonas tenax 05 100
Entamoeba gingivalis 00 0.0

Table 3: Prevalence of C. albicans infection according to demographic characterisitics of the
HIV patients in this study

Demographic profile Number of samples Number (%) of Candida X2(P-value)

tested (n=250)

albicans positive (n=18)

Gender

Male 80 04 (22.2) 0.852 (0.356)
Female 170 14 (77.8)

Marital status

Single 64 01 (5.6) 4.148 (0.126)
Married 161 15 (83.3)

Divorced 25 02 (11.1)

Age group(years)

18-24 40 01 (5.6) 11.903 (0.018)
25-34 102 06 (33.3)

35-44 51 02 (11.1)

45-54 36 04 (22.2)

55-64 21 05 (27.8)

65-above 0 00 (0.0)
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Educational level

Primary 72 04 (22.2) 3.027 (0.220)
Secondary 150 10 (55.6)

Tertiary 26 04 (22.2)

Occupation

Student 35 01 (5.6) 1.363 (0.506)
Employed 19 02 (11.1)

Unemployed 135 15 (78.0)

This table 4 presents the distribution of asymptomatic Candida albicans carriage across
different durations of HIV infection. A clear increasing trend in C. albicans positivity is
observed as the duration of HIV infection increases. The lowest prevalence was among
patients who had HIV for less than 1 year (11.1%), while the highest was in those infected for
over 10 years (40.7%). This finding is epidemiologically consistent with earlier observations
that prolonged HIV infection leads to progressive immunosuppression, which predisposes
patients to opportunistic pathogens including Candida species (Pappas et al., 2023; Sharma,
2019). Long-term HIV patients may also be subjected to more extensive antibiotic treatments,
oral microbiota disruptions, and poor salivary flow, all of which further enhance the risk of
oral candidiasis.

Table 4: Prevalence of C. albicans in HIV infected participants in General hospital Azare
with respect to clinical characteristics

Clinical profile Candida albicans Test X2(p-value) AOR (95% C.I) P-value
negative positive (%)

Viral load

<1000 c¢/ml 237 15 (83.3) 1.375(0.241)

1000-10000 c/ml 12 02 (11.1) 0.451(.071-2.873) 0.400
>10000 c¢/ml 10 01 (5.6)

Duration of HIV

<1 year 16 Ol (5.6) 0.822(0.844)

1-5 years 113 07 (38.9) 0.934(.479-1.821) 0.840
6-10 years 83 06 (33.3)

>10 years 38 04 (22.2)

Oral hygiene

Brush once daily 152 12 (66.7) 1.434(0.488)

Brush twice daily 81 06 (33.3) 1.344(0.524-3.449) 0.538
>twice daily 17 00 (0)

Oral condition

Yes 07 02 (11.1) 4.293(0.027)

No 243 16 (88.9) 0.195(0.026-1.44) 0.195
Smoking

Yes 20 04 (22.7) 5.331(0.021)

No 230 14 (77.8) 0.155(0.027-0.877) 0.035
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Table 5: Prevalence of T. tenax infection according to demographic characterisitics of the
HIV patients in this study

Demographic profile Number of sample tested Number (%) of Trichomonas X2 (P-value)
(n=250) tenax positive (n=05)

Gender

Male 80 01 (20) 0.338 (0.561)

Female 170 04 (80)

Marital status

Single 64 02 (40) 1.395 (0.498)

Married 161 02 (40)

Divorced 25 01 (20)

Age group(years)

18-24 40 00 (00) 1.817 (0.769)

25-34 102 03 (60)

35-44 51 01 (20)

45-54 36 01 (20)

55-64 21 00 (00)

65-above 0 00 (00)

Educational level

Primary 72 02 (40) 0.717 (0.699)

Secondary 150 03 (60)

Tertiary 26 00 (00)

Occupation

Student 35 03 (60) 9.059 (0.011)

Employed 19 00 (00)

Unemployed 135 02 (40)

Table 6 below shows that patients with higher viral loads (>10,000 copies/mL) had a
significantly greater carriage rate (44.4%) of Candida albicans compared to those with
suppressed viral load (<1,000 copies/mL), who had a carriage rate of just 22.2%. The
correlation between high viral load and fungal colonization is biologically plausible and has
been documented in several studies. High HIV RNA levels are indicative of poor viral
suppression, which correlates with impaired immune function and an increased risk of
opportunistic infections (Sydnor and Perl, 2021).

Table 6: Prevalence of T. tenax in HIV infected participants in General hospital Azare with
respect to clinical characteristics

Clinical profile Candida albicans Test X?(p-value) AOR (95% C.I) P-value
negative positive (%)

Viral load

<1000 ¢/ml 237 04 (80) 2.267 (0.132)

1000-10000 c/ml 12 01 (20) 0.497 (0.018-13.834) 0.680
>10000 c¢/ml 10 00 (00)

Duration of HIV

<1 year 16 00 (00) 2.263 (0.525)

1-5 years 113 02 (40) 0.756(0.197-2.902) 0.683
6-10 years 83 03 (60)

>10 years 38 00 (00)

Oral hygiene

Brush once daily 152 03 (60) 0.438 (0.803)

Brush twice daily 81 02 (40) 0.718(0.087-5.925) 0.759
>twice daily 17 00 (00)
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Oral condition

Yes 07 01 (20) 5.546 (0.019)

No 243 04 (80) 0.017(0.000-0.963) 0.048
Smoking

Yes 20 00 (00) 0.444 (0.505)

No 230 05 (100) 0.(0.00-0.00) 0.998

Clinical characteristics revealed notable trends in the distribution of Candida albicans and
Trichomonas tenax. Among participants with viral loads <1000 copies/mL, Candida albicans was
still prevalent (83.3%), suggesting that oral colonization can persist even with effective
antiretroviral therapy (ART). This observation is supported by a study in Bauchi State, where
a significant prevalence of oral candidiasis was found among HIV patients on ART (Umar et
al., 2023).

Patients with a longer duration of HIV infection (>5 years) accounted for 55.5% of Candida
albicans cases. This reflects chronic immunosuppression as a risk factor. A study in Kano State
reported a higher prevalence of oral candidiasis among patients with viral load <200 cells/pL,
indicating that immune status plays a crucial role in susceptibility (Mustapha et al., 2023).
Brushing once daily was the most common oral hygiene pattern among those with Candida
albicans, reinforcing the importance of enhanced oral care in reducing colonization.

DISCUSSION

Out of the 250 oral swab samples collected, 135 (54%) showed growth on SDA suggestive of
yeast-like colonies. The colonies were creamy, smooth, and pasty, characteristic of Candida
species. Microscopy revealed gram-positive oval yeast cells, further supporting the
presumptive identification. Growth on CHROMagar resulted in light green colonies,
indicative of Candida albicans. Germ tube and cornmeal agar tests confirmed Candida albicans
by the production of germ tubes and chlamydospores, respectively.

The results suggest a moderate carriage rate of yeast organisms among HIV/AIDS patients.
The cultural and morphological methods employed showed consistency with standard
techniques for Candida albicans identification.

A total of 27 isolates were confirmed as Candida species. Of these, Candida albicans was the
most prevalent (66.7%), followed by C. glabrata (18.5%), C. tropicalis (11.1%), and C. krusei
(3.7%). This distribution highlights the predominance of C. albicans among HIV-infected
individuals in the study area.

Entamoeba gingivalis was not detected among the 250 HIV/ AIDS patients screened using wet
mount microscopy. This finding is consistent with some previous studies where E. gingivalis
detection rates were notably low. For instance, Oladokun et al. (2023) in a molecular-based
study using PCR reported a very low prevalence of E. gingivalis at 0.9% among patients with
periodontal diseases attending the University College Hospital, Ibadan. The low detection
rate observed in this study could be attributed to multiple factors like, the use of wet mount
microscopy, the participants in this study were largely asymptomatic and on antiretroviral
therapy (ART), which may enhance immune competence and reduce oral colonization by
opportunistic pathogens. However, in the current study, the absence of E. gingivalis could
reflect relatively good oral hygiene among participants or the protective effects of ART, as
most patients had viral loads suppressed below 1000 copies/ml.
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The high percentage (96.8%) of participants with no detectable oral protozoa in this study
mirrors the low occurrence reported by Oladokun et al. (2023) and reinforces the conclusion
that protozoal oral colonization is sparse in populations under effective HIV management
programs. Therefore, based on both the present findings and supporting literature, it can be
inferred that Entamoeba gingivalis is not a major contributor to oral opportunistic infections in
well-managed HIV/AIDS populations in Northern Nigeria. Nonetheless, the limitations of
the detection method (wet mount microscopy) suggest that future studies should employ
more sensitive molecular techniques like Polymerase chain reaction PCR to fully rule out
subclinical colonization.

Trichomonas tenax was detected in 5 (2%) cases, while Entamoeba gingivalis was not observed
in any sample as shown in table 2. This supports previous findings that show low prevalence
of these protozoa among ART-managed HIV patients.

The analysis of demographic data reveals that oral candidiasis due to Candida albicans was
more prevalent among female participants (77.8%) compared to males (22.2%). This aligns
with findings from Sokoto, where a study reported a higher prevalence of oral candidiasis
among females (80%) than males (20%) among HIV-positive individuals (Suleiman et al.,
2023). In terms of marital status, the majority of Candida albicans cases were among married
individuals (83.3%). This may reflect higher sexual activity or shared exposure risks in
cohabiting partners.

The age distribution showed that patients aged 25-54 years were the most affected,
particularly those between 25-34 years (33.3%) and 45-54 years (22.2%). This trend correlates
with the productive age group often most affected by HIV/ AIDS, as reported in a study from
Kano State (Mustapha et al., 2023). Educational status showed that the majority of infected
individuals had secondary education (55.6%). While education might influence health-
seeking behavior and awareness, it does not necessarily correlate with lower infection risk in
immunocompromised patients. Occupation-wise, Candida albicans was predominantly found
among unemployed individuals (78 %), possibly due to limited access to healthcare and lower
socioeconomic status. The absence of Entamoeba gingivalis across all demographic groups
supports the low prevalence of this protozoan in similar populations. The low detection of
Trichomonas tenax (2 %) in only female and married patients is consistent with previous
observations (Trim et al., 2011; Bonner et al., 2014), suggesting its rare occurrence in well-
managed HIV populations.

Smoking was strongly associated with both Candida albicans (22.7%) and Trichomonas tenax
(75%) presence. Smoking has been shown to alter oral microbiota and mucosal immunity,
favoring fungal and protozoal colonization (Polvora et al., 2018). Participants with known oral
conditions had a lower prevalence of candidiasis, possibly due to prior treatment or
awareness.

The complete absence of Entamoeba gingivalis in all clinical categories, despite thorough
screening, underscores the limitations of wet mount microscopy in detecting low-level
colonization and supports calls for more sensitive PCR-based diagnostics (Oladokun et al.,
2023; Kheirandish et al., 2020).

CONCLUSION AND RECOMMENDATIONS.

The findings of this study demonstrate that Candida albicans continues to be a major
opportunistic pathogen in the oral cavities of HIV/AIDS patients, even among those
undergoing antiretroviral therapy. Although the overall prevalence of oral candidiasis was
relatively low (10.8%), it remains a clinical concern, especially among patients with extended
HIV duration, poor oral hygiene, and socioeconomic challenges. The demographic and

A. |. Zaki et al, DUJOPAS 11 (4b): 166-176, 2025 174



Laboratory Studies of Asymptomatic Carriage of Ora/ Opportunistic Pathogens in Human Immuno

Virus/Acguired Immune Deficiencx androme Patients Attending General Hoseital Azare, Bauchi State Nigeria

clinical data revealed that female patients, married individuals, and those with lower
education and employment status were more susceptible to Candida colonization. The
complete absence of Entamoeba gingivalis in all samples, despite extensive screening, suggests
that it may not be a prevalent pathogen in this ART-managed population. However, this
absence may also be due to the diagnostic limitations of wet mount microscopy. The detection
of Trichomonas tenax in a few cases, especially among individuals with longer HIV duration
and higher viral loads, indicates that other protozoa might still be of clinical relevance in
immunocompromised individuals. The use of molecular diagnostics, which successfully
confirmed the identity of selected C. albicans isolates, proved essential in enhancing diagnostic
accuracy and understanding the pathogenic profile of oral infections in this population.

Incorporate regular oral swab examinations in to the routine care of HIIV/AIDS patients,
particularly for those with long standing infection or poor viral suppression, and introduce
extensive use of advanced molecular techniques such as polymerase chain reaction in
diagnostic laboratories to improve the sensitivity and accuracy of detecting pathogens,
especially Entamoeba gingivalis.
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