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ABSTRACT

Background: The acquired immune deficiency syndrome (AIDS), which HIV brings on, is a major
public health concern. The human immunodeficiency virus (HIV) is still a pandemic. Only 2.1% of
HIV cases worldwide are recorded in Nigeria. Usually, under the control of the immune system,
Candida infections may be dangerous for immunocompromised people, particularly those living with
HIV/AIDS.

Aim: At the Mbodo Health Centre in Aluu, Rivers State, Nigeria, this study aimed to assess the
prevalence of Candida infections and their relationship to HIV-positive patients.
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Methods: Fifty HIV-positive women were chosen at random. Self-collected oral and vaginal swabs
were used to gather data. To identify Candida species, biochemical testing, culture, and microscopy

were used.

Results: Eighty percent of the 50 individuals had positive candidiasis tests. Oral and vaginal
mono/co-candidiasis were found to be common, with Candida albicans being the most common
specie. Based on demographic parameters, statistical analysis did not show a significant difference
in the prevalence of oral candidiasis. The frequency of vaginal candidiasis was much greater in
those with secondary education and aged 31-40 years. The age group of 31 to 40 years old had a
considerably greater co-occurrence rate of oral and vaginal candidiasis. Adult female HIV-positive
patients at Mbodo Health Centre have a significant prevalence of candidiasis.

Conclusion: The study sheds light on the distribution of Candida species and how demographic
variables relate to them. These results highlight the significance of treating candidiasis as a serious
health issue in people living with HIV. To improve overall health outcomes for HIV-positive people
and reduce related risk factors, further research and treatments may be required.

Keywords: HIV; females; candida albicans; candida tropicalis; candida parapsilopsis.

1. INTRODUCTION

According to Bouopda Tamo [1], Candida is an
opportunistic eukaryotic global yeast member of
the Saccharomycetales order, the Ascomycota
phylum, the Hemiascomycetes class, and the
Candidaceae family. Yeasts of the genus
Candida are the opportunistic infection that
causes candidiasis. They account for about 80%
of yeast infections, and in the last few years, their
incidence has skyrocketed [2]. El-Kirat-Chatel [3]
states that candidiasis may be superficial or
systemic, depending on the infection location.
Oropharyngeal, esophageal, and urogenital
candidiasis are three types of infections of the
mucous membrane caused by Candida [4-5].
Oral candidiasis, oral thrush, moniliasis, Candidal
stomatitis, and muguet are other aspects of
oropharyngeal candidiasis. The symptoms of
oropharyngeal candidiasis include creamy white
lesions that often appear on the inner cheeks or
tongue. Occasionally, it might extend to the
tonsils, gums, roof of the mouth, or back of the
throat. Candida albicans mostly cause genital
candidiasis. The growth of the germ already
existing in the genital organ or on the skin is
connected to the infection, which most commonly
happens endogenously [6-7].

Candida vulvovaginitis (vaginal infection) [8],
Candida balanitis (inflammation of the tip of the
penis that starts at the balano-prepucial fold and
progresses to the glans and foreskin) [9], and
Candida cystitis (female pelvic lesion associated
with fungal ball development) [7] are the three
different types of urogenital candidiasis. One of
the most severe symptoms of a Candida
infection is systemic candidiasis. They may result
from external contamination (perfusion, surgery,
etc.) or after the entry of yeasts that have

colonized genitourinary or digestive sites into the
blood and deep organs [10].

The spread of HIV continues to be one of the
world's most widespread pandemics. The most
significant public health issue of the 20th
century is acquired immune deficiency syndrome
(AIDS), which HIV brings on. Only 2.1% of all
HIV-infected individuals among adults aged 15—

49 years reside in Nigeria [11], with
approximately 2 million people living with
HIV in Nigeria [11]. Previous national HIV

prevalence was estimated at 1.4% by the 2018
NAIIS [12] while the estimation and projection
package (EPP) of the Joint United Nations
Program on AIDS (UNAIDS) estimated 1.8
million for people living with HIV (PLHIV) in 2022
[11].

Human Candida infection is often under immune
system control. This suggests that the host is
vulnerable to a variety of diseases, including
fungal infections, in immunocompromised
conditions like HIV/AIDS. For example, it has
been shown that patients with reduced neutrophil
activities and those with immune-compromised
illnesses such as HIV/AIDS have a higher
frequency of candidiasis. Conversely, HIV-
negative people may develop candidiasis if their
immune systems are momentarily weakened by
other causes such as malnourishment,
chemotherapy, and extensive antibiotic usage
[13].

The most common etiologic agent, however, is
Candida albicans, which is followed by Candida
tropicalis, Candida parapsilopsis, and Candida
glabrata [14]. As a member of the typical
endogenous flora, Candida albicans is thought to
have an endogenous source for its infections. In
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Mbodo Health Centre in Aluu Rivers State, the
purpose of this study was to ascertain the
frequency of Candida infections among HIV-
positive women.

2. MATERIALS AND METHODS
2.1 Study Area

Adult female patients with HIV who were enrolled
in the HIV clinic at the Mbodo Aluu Health Centre
in the Mbodo Aluu Obio-Akpor Local Government
Area of Nigeria participated in this research.
Located in the Mbodo Aluu village in the lkwerre
Local Government Area of Rivers State, it is a
primary healthcare center. They provide small
procedures, general outpatient treatment, lab
testing, and antenatal care. Coordinates:
6.9209135 4.8580767

2.2 Study Design

At Mbodo Health Centre in Aluu Rivers State,
this cross-sectional institutional-based research
was conducted among adult female patients who
tested positive for HIV. Randomly chosen for the
trial were consenting adult females with proven
HIV status who visited the HIV clinic at Mbodo
Health Centre Aluu Rivers State and who is not
under antifungal medication in the two weeks
before. The study excluded HIV-positive adult
men, girls under the age of 18, and those who
had received antifungal medication during the
two weeks before the analysis. While the
absence of sexual intercourse was an inclusion
factor.

2.3 Sample and Sampling Techniques

For the study, 50 adult female patients with HIV
who gave their consent and were receiving care
at Mbodo Health Centre in Aluu, Rivers State,
Nigeria, were chosen. The formula provided by
Charan and Biswas [15] was used to determine
the sample size (N) for this investigation.

N = Z2PQ/d?

Where

N = required minimal sample size

Z = Standard normal variance at 5% (p<0.05)
error or 95% confidence interval is 1.96

P = Portion of the population of adult female HIV-
positive patients with candidiasis from previous
study

Q = Portion of the population of adult female
HIV-positive patients without candidiasis (1-P)
and

D = Absolute error margin is 0.05

For the calculation, a 95% confidence interval, a
prevalence value of 0.076, i.e., a prevalence rate
of 7.6% candidiasis among African HIV adult
females from a previous study by Mushi et al.
[16] and a margin of error (d) set at 0.05 will be
used to determine the minimum sample size
required. To minimize errors arising from the
likelihood of non-compliance, 10% of the sample
size will be added giving a final sample size of
50.

2.4 Methods of
Instrumentation

Data Collection/

Every research participant was asked to provide
two sets of self-collected high vaginal swabs
(HVS) and early morning mouth swabs. Along
with instructions on how to collect samples
aseptically, they were given sterile swab sticks to
collect samples in triplicate. Every participant
provided a specimen, which was then collected
and labeled with their identification number on
the specimen container. Every sample was
processed on the same day of collection and
brought as quickly and painlessly as possible to
the laboratory. They were stored in the
refrigerator between 2 and 8 degrees Celsius
when a delay was anticipated.

2.5 Microscopy

One milliliter of normal saline was used to agitate
the HVS and Throat swabs, which were then
placed in separate test tubes. Each sample's
suspension was transferred in a single drop to a
distinct grease-free microscope slide. The cover
slip was carefully positioned to prevent air
bubbles and examined at 10x and 40x
magnifications [17]. On spotless, oil-free slides,
sputum samples were inserted, and a drop of
potassium hydroxide (KOH) was applied. After
mixing, the mixture was placed under a glass
cover. With 10x and 40x objectives, fungi were
looked for in this.

2.6 Culture

On modified Sabouraud-chloramphenicol agar
plates, the second set of swab sticks (HVS and
Throat swabs) were streaked and plated out. The
plates were then incubated at 37°C for a
maximum of 72 hours [17]. Bacterial growth was
reduced by the 0.5% chloramphenicol antibiotic.
The positive plates were seen to have complete
borders and cream-colored colonies with a pasty
smell, which is characteristic of Candida species.

2.7 Biochemical characterization

These experiments were conducted using the
Daek et al. [18] methodology. Using the Gram
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stain, morphology, germ tube formation, corn
meal agar supplemented with tween-80 (to
demonstrate chlamydospores, blastospores, and
pseudohyphae), and the sugar fermentation test
(glucose, sucrose, lactose, maltose, and xylose)
closing as a confirmatory test, Candida spp. was
distinguished from other yeasts and identified to
species level. To rule out normal flora, only
suspected yeast colonies with budding yeast
cells, pseudohyphae, pus cell spectrum, and high
development of Candida—more than 30 colonies
on SDA—were evaluated for Gram staining. After
two hours, the formation of a germ tube at 37°C
in horse serum suggested a successful outcome.
2% of different sugars (maltose, sucrose,
lactose, xylose, and glucose) were added to a
broth medium containing indicators in sterile
narrow-neck MacCartney bottles with Durham
tubes to conduct sugar assimilation/fermentation
processes. Overnight, the tubes were incubated
at 37°C.

2.8 Statistical Analysis

Microsoft Excel was used to input the data from
the questionnaire and the test procedures. The

statistical ~ software SPSS-18.0  (Statistical
Package for Social Scientists, version 18.0) was
used to conduct the statistical analysis. To look
for statistically significant variations in the
prevalence rates of oral and vaginal candidiasis
in adult female HIV-positive patients, chi-square
and the Tukey-Kramer Multiple Comparisons
Test were used. Tables and charts were used to
display the statistical results.

3. RESULTS

Table 1 displays the research participants'
demographic information, such as age range,
marital status, and level of education. The
participants were divided into four age groups:
20.0-30.0%, 31.0-40.0%, 41.0-50.0%, and
above 50 (10.0%). Of the participants, 34.0% are
single, 12.0% are divorced, 4.0% are widowed,
and 50.0% are married.

The study's findings indicate that candidiasis
affected the majority of the individuals. Forty
(80.0%) patients tested positive to the
candidiasis tests, whereas the remaining ten
(20.0%) had negative results.

Table 1. Socio-demographic characteristics of study participants

Characters Category Frequency (N) Percentage (%)
Age Range 20-30years 15 30.0
31-40years 21 42.0
41-50years 9 18.0
Above 50years 5 10.0
Marital Status Single 17 34.0
Married 25 50.0
Divorced 6 12.0
Widowed 2 4.0
Educational Status None 9 18.0
Primary 14 28.0
Secondary 23 46.0
Tertiary 4 8.0
Total 50 100.0

Fig. 1. A pie graphic illustrating how prevalent candidiasis is overall among study participants
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Table 2. The frequency of occurrence of oral candidiasis about the socio-demographic characteristics of the study participants

Socio-demographic Category Number of participants Number positive for only Number negative for only P-value Pearson Chi
Characteristic examined N (%) oral candidiasis N (%) oral candidiasis N (%) Square (x2)
Age range 20-30years 15(30) 7(14) 8(16) 0.067 9.876
31-40years 21(42) 15(30) 6(12) 0.078
41-50years 9(18) 5(10) 4(8) 0.098
Above 50years 5(10) 0(0) 5(10) 0.057
Total 50 27(54) 23(46)
Educational status None 9(18) 5(10) 4(8) 0.043 7.987
Primary 14(18) 8(16) 6(12) 0.098
Secondary 23(46) 19(38) 4(8) 0.854
Tertiary 4(8) 1(2) 3(6) 0.987
Total 50 33(66) 17(34)
Marital status Single 17(34) 7(14) 10(20) 0.999 5.876
Married 25(50) 15(30) 10(20) 0.089
Divorced 6(12) 4(8) 2(4) 0.046
Widowed 2(4) 0(0) 2(4) 0.074
Total 50 26(52) 24(48)

Table 3. The frequency of vaginal candidiasis about the socio-demographic characteristics among the study participants

Socio-demographic Category Number of participants Number positive for only Number negative for only P-value  Pearson Chi
Characteristic examined N (%) vagina candidiasis N (%) vagina candidiasis N (%) Square (x2)
Age range 20-30years 15(30) 9(18) 6(12) 0.999 8.798
31-40years 21(42) 13(26) 8(16) 0.999
41-50years 9(18) 0((0) 9(18) 0.999
Above 50years 5(10) 0(0) 5(10) 0.036
Total 50 22(44) 28(56)
Educational status None 9(18) 6(12) 3(6) 0.007 6.354
Primary 14(28) 5(10) 9(18) 0.164
Secondary 23(46) 10(20) 13(26) 0.076
Tertiary 4(8) 2(4) 2(4) 0.871
Total 50 23(46) 27(54)
Marital status Single 17(34) 9(18) 8(16) 0.098 1.354
Married 25(50) 11(22) 14(28) 0.067
Divorced 6(12) 3(6) 3(6) 0.489
Widowed 2(4) 2(4) 0(0) 1.000
Total 50 25(50) 25(50)
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Table 4. The frequency of co-occurrence of oral and vaginal candidiasis about the socio-demographic characteristics among the study
participants

Socio-demographic  Category Number of participants  Number positive for both oral  Number negative for both oral P-value Pearson Chi
Characteristic examined N (%) and vagina candidiasis N (%) and vagina candidiasis N (%) Square (x2)
Age range 20-30years 15(30) 13(26) 2(4) 0.999 2,987
31-40years 21(42) 20(40) 1(2) 0.876
41-50years 9(18) 5(10) 4(4) 0.987
Above 50years 5(10) 0(0) 5(10) 0.075
Total 50 38(76) 12(24)
Educational status None 9(18) 7(14) 2(4) 0.894 16.987
Primary 14(28) 12(24) 2(4) 0.365
Secondary 23(46) 20(40) 3(6) 0.864
Tertiary 4(8) 0(0) 3(6) 0.045
Total 50 40(80) 10(20)
Marital status Single 17(34) 15(30) 2(4) 0.044 14.098
Married 25(50) 20(40) 5(10) 0.543
Divorced 6(12) 4(8) 2(4) 0.985
Widowed 2(4) 1(2) 1(2) 0.843
Total 50 40(80) 10(20)
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Fig. 2. A pie chart showing the prevalence of oral and vaginal mono/co-candidiasis among the
study participant

The prevalence of oral and vaginal mono/co-
candidiasis among the study participants is
presented using a pie chart (Fig. 2). Ten (20.0%)
out of the 50 participants examined had only oral
candidiasis, 15 (30.0%) had only vaginal
candidiasis, 20 (40.0%) of them had both oral
and vaginal candidiasis, while 5 (10.0%) tested
negative.

Table 2 shows the relationship between the
research participants' sociodemographic traits
and the frequency of oral candidiasis incidence.
The age distribution of oral candidiasis
showed that 30.0% of participants were between
the ages of 31 and 40, followed by 14.0% of
individuals between the ages of 20 and 30, and
no oral candidiasis was reported for participants
aged 51 and above. Thirty percent (30%) of
those who tested positive for oral candidiasis
were married, while fourteen percent (14%)
were single. Those with secondary school
education had the greatest incidence (38.0%)
and those with elementary school education
(16.0%), according to their educational
standing. Regarding all the demographic
characteristics taken into consideration, there is

no significant difference (P>0.05) in the
prevalence of oral candidiasis among the
research participants.

Table 3 displays the frequency of vaginal
candidiasis  together with the research
participants' sociodemographic details. The age
group of 31-40 years old had the greatest
prevalence of vaginal candidiasis (26.0%),
followed by the age group of 20-30 years old
(18.0%). Out of the 50 individuals that were
investigated, 22 (44.0%) developed vaginal
candidiasis. Those with secondary education and
those between the ages of 31 and 40 had a
considerably (P<0.05) greater incidence of
vaginal candidiasis.

Additionally, Table 4 displays the incidence of co-
occurrence of oral and vaginal candidiasis
together with the sociodemographic details of the
research participants. Forty (80.0%) of the fifty
research subjects who were investigated had
both vaginal and oral candidiasis. Among those
aged 31 to 40, the proportion of cases with co-
occurring oral and vaginal candidiasis was found
to be substantially greater (P<0.05).

Table 5. Mean and Percentage distribution of phenotypically characterized Candida species
among HIV patients

Candida Isolates

Mean Distribution

C. albicans 179.00 £ 11.36
C. tropicalis 72.33+£27.10
C. stellatoidea 7.00 £ 1.00
Source of isolates Percentage Distribution
High vagina swab 13.0
Sputum 56.3
Throat 30.7
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4. DISCUSSION

Candida albicans was the most common
species among HIV patients, followed by
Candida tropicalis and Candida stallatoidea,

according to the mean distribution of
phenotypically characterized Candida
species. Table 5 shows that the mean

distribution of the three isolates was 179.00 *
11.36, 7.00 + 1.00, and 72.33 + 27.10 for
Candida albicans, Candida stellatoidea, and
Candida tropicalis, respectively. One-way
ANOVA statistical analysis showed that all
isolates' mean distributions were statistically
significant (P < 0.05). Out of all the Candida
isolates, C. albicans was the most common
species, according to similar research done by
Thanyasrisuy et al. [19].

In different research, 50% of the samples
taken from HIV patients included C. albicans,
which further suggests that C. albicans is the
primary species of Candida that is often
linked to candidiasis in HIV patients. Candida
tropicalis (20.0%), Candida parapsilosis (19.3%),
Candida guillerimondi (4.8%), and Candida
krusei (1.6%) are the other isolates. [20]. The
pathogen Candida albicans is opportunistic. Its
proliferation and colonization of the oropharynx
are made possible by immunosuppression
and the careless use of antibiotics, which may
result in disorders in both adults and children that
range from superficial to systemic infections
[21]. There have also been reports of C.
tropicalis isolation in HIV patients [19,22].
Unfortunately, there are not many studies
on the isolation of C. stellatoidea from
HIV participants, which suggests that the isolate
isn't the main reason HIV patients have
candidiasis.

Sputum and throat swab samples had a
greater dispersion of Candida spp. by location,
with percentage distributions of 56.3% and
30.7%, respectively.  With  13.0%, the
lowest percentage distribution was seen in high
vaginal swabs (HVS). Sixty-eight Candida
species out of 94 Candida species were
recovered from oral swabs in similar research
conducted by Anwar et al. [23]. Twelve species
were acquired from the skin, six species from
feces, three species from blood, three species
from sputum, and two species from the
esophageal biopsy.

HIV patients may have localized Candida
species in their mouths, lungs, or gastrointestinal
tracts [22]. It has been shown that oral Candida
carriage and oral candidiasis in HIV are highly
correlated with low CD4 counts and high plasma
HIV RNA levels [24]. HIV patients with a greater
prevalence of candidiasis were found to be 26—
33 years old, followed by 18-25 years old, 34—41
years old, 42—-49 years old, 50-57 years old, and
58-65 vyears old. Despite the lack of a
retrospective investigation to ascertain the
individuals' usage of antiretroviral medications, a
significant incidence of candidiasis among HIV
patients aged 26 to 33 points to inadequate
treatment of the virus as a cause of further
immune system degradation.

Candida species are part of the lower genital
tract flora in 20.0-50.0% of healthy asymptomatic
women [25]. Candida albicans and other
Candida species had been isolated from several
clinical specimens from different parts of Nigeria
[26] and different parts of the world [25].

Among the HIV-infected females, Candida
albicans was predominant over other Candida
species. A similar observation was reported by
Donbraye-Emmanuel et al. [26] and Alli et al. [25]
in Ibadan, Nigeria. To identify the species of
Candida, several microbiological examinations
were carried out, such as microscopy, culturing,
and biochemical assays. The findings indicated
that Candida albicans was the most common
species, with C. tropicalis and C. stellatoidea
following closely after. A similar observation was
made by Mbakwem-Aniebo et al. [27] in Port
Harcourt, Nigeria. Okonko et al. [28] reported an
11.0% prevalence for Candida albicans (oral
thrush) and 28.9% for Candida albicans
(vaginosis) in HIV-infected individuals in Port
Harcourt, Nigeria.

The statistical analysis carried out using SPSS-
18.0, revealed information on the correlation
between the risk variables and the incidence of
candidiasis. To look for statistically significant
variations in the prevalence rates of oral and
vaginal candidiasis in adult female HIV-positive
patients, chi-square and the  Tukey-
Kramer Multiple Comparisons Test were used.
The study participants' demographic features, as
shown in tables and figures, gave a clear picture
of how candidiasis was distributed throughout
age groups, marital situations, and educational
levels.
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The study faced some limitations in the
differentiation of the Candida species in the agar
and with the biochemical tests. Even with these
limitations, the results presented are valid and
tenable.

5. CONCLUSION

This study looked at the frequency of Candida
infections and how they related to HIV-
positive patients at Mbodo Health Centre in
Aluu, Rivers State, Nigeria. The research,
which included adult female patients with HIV
infection, provided important new information
on the prevalence and features of candidiasis
in this community. Sputum and throat
swab samples had a larger proportion of
these isolates, whose distribution varied
across anatomical regions. With 80% of
research participants testing positive for the
illness, the results showed that candidiasis was a
common infection. Both the oral and vaginal
locations showed different distributions of
candidiasis, and both infections were also
shown to co-occur. The research examined the
sociodemographic ~ characteristics  of  the
subjects, such as age, marital status, and level
of education, and found certain patterns in the
incidence of vaginal and oral candidiasis in
these groups. The results of this study
emphasize the significance of treating
candidiasis as a serious health problem in this
community, which has implications for the
treatment and care of HIV-positive people. To
address the identified risk factors and improve
the general health outcomes of HIV-positive
individuals, further study and treatments could be
necessary.

CONSENT

As per international standards or university
standards, patient(s) written consent has been
collected and preserved by the author(s).

ETHICAL APPROVAL

As per international standards or university
standards written ethical approval has been
collected and preserved by the author(s).

COMPETING INTERESTS

Authors have declared that

interests exist.

no competing

REFERENCES

1.

10.

11.

107

Bouopda Tamo SP. Candida Infections:
Clinical Features, Diagnosis and
Treatment. Infect Dis Clin Microbiol. 2020;
2 91-102.

Buffaz C, Hodille E, Jourdy Y, Louvrier C,
Marijon A. Parasitologie et mycologie
médicale pratigue. Edition De boeck
Supérieur. 2014;180-8.

El-Kirat-Chatel S. Développement
d’outils cellulaires et moléculaires pour
l'étude des interactions Candida -
phagocytes; Application a la
caractérisation du géne OLE2 codant une
désaturase chez C. lusitaniae. Université
Victor Segalen Bordeaux 2, PhD thesis;
2010.

Coronado-Castellote L, Jiménez-Soriano
Y. Clinical and microbiological diagnosis of
oral candidiasis. J Clin Exp Dent. 2013;5:
279-86.

Erdogan A, Rao SS. Small intestinal fungal
overgrowth. Curr Gastroenterol Rep; 2015;
17:1-16.

Lortholary O, Desnos-Ollivier M, Sitbon
K, Fontanet A, Bretagne S & Dromer
F. French Mycosis Study Group.
Recent exposure to caspofungin or
fluconazole influences the epidemiology
of candidemia: A prospective
multicenter study involving 2,441 patients.
Antimicrob Agents Chemother. 2011;55(2):
532-8.

DOI:10.1128/AAC.01128-10. Epub 2010
Nov 15. PMID: 21078946; PMCID:
PMC3028765.

Sanguinetti M, Posteraro B, Lass-Florl C.
Antifungal drug resistance among Candida
species: Mechanisms and clinical impact.
Mycoses. 2015;58:2-13

Ryan KJ, Ray CG, Sherris JC. Candida,
aspergillus and other opportunistic fungi.
Ryan KJ, Ray CG, editors. Sherris Medical
Microbiology. London: McGraw-Hill. 2004;
29:659-68.

O'Farrell N, Quigley M, Fox P. Association
between the intact foreskin and inferior
standards of male genital hygiene
behavior: A cross-sectional study. Int J
STD AIDS. 2005;16:556-9

Pfaller M, Diekema DJ. Epidemiology of
invasive candidiasis: A persistent public
health problem. Clin Microbiol Rew. 2007;
20:133-63.

Onovo AA, Adeyemi A, Onime D, Kalnoky
M, Kagniniwa B, Dessie M, Lee L, Parrish



12.

13.

14.

15.

16.

17.

18.

19.

Cookey et al.; Int. J. Path. Res., vol. 12, no. 6, pp. 99-109, 2023; Article no.lJPR.109843

D, Adebobola B, Ashefor G, Ogorry O,
Goldstein R, Meri H. Estimation of HIV
prevalence and burden in Nigeria: a
Bayesian predictive modeling  study.
eClinical Medicine. 2023;62:102098.
Available:https://doi.org/10.1016/j.eclinm.2
023.102098

Nigeria indicator and technical impact
survey report—-CIHEB (n.d.); March 17,
2023.

Retrieved From:http://ciheb.org/media/
SOM/ Microsites/CIHEB/documents/NAIIS-
Report-2018.pdf.

Amar CS, Ashish J, Hajare V &
Sreekantha  Yogesh B. Study of
Prevalence and Antifungal Susceptibility of
Candida. International Journal of
Pharmaceutical Biological Science. 2013;
4(2):361-368.

Charan J, Biswas T. How to calculate
sample size for different study designs in
medical research? Indian J Psychol Med.
2013;35(2):121-6.

Mushi MF, Bader O, Taverne-Ghadwal L,
Bii C, GroR U & Mshana SE. Oral
candidiasis among  African  human
immunodeficiency virus-infected
individuals: 10 years of systematic review

and meta-analysis from sub-Saharan
Africa. J Oral Microbiol. 2017;21;9(1):
1317579.

DOI:10.1080/20002297.2017.1317579.
PMID: 28748027; PMCID: PMC5508360.
Mardh PA, Novikova N, Stukalova E.
Colonization of Extra Genital Site by
Candida in Women with Recurrent
Vulvovaginal Candidosis. British Journal of
Obstetric Gynecology. 2003;110(10):934-
937.

Al-Aali  KY.
Candidiasis

Prevalence of
among Pregnant
Attending Al-Hada Military  Hospital,
Western Region, Taif, Saudi Arabia.
International Journal of Science and
Research. 2013;4 5):1736-1743.

Deak Eszter, Etienne Kizee A, Lockhart
Shawn R, Tom Chiller Lalitha Gade,
Balajee S. Arunmozhi Utllity of a
Luminex-based assay for multiplexed,
rapid species identification of Candida
isolates from an ongoing candidemia
surveillance. Can. J. Microbiol. 2010;56:
348-351.

Thanyasrisung P, Kesakemol P,
Pipattanagovit P, Yaungnak-
Piboonratanakit P, Pitiphat W, Matangka-
sombut O. Oral Candida Carriage and

Vaginal
Women

20.

21.

22.

23.

24.

25.

26.

27.

108

Immune Status in Thai Human
Immunodeficiency Virus-Infected
Individuals. Journal of Medical

Microbiology. 2014;63:753— 759.

Costa CR., Cohen AJ, Fernandes OFL,
Miranda KC, Passos KS, Souza AKH,
Silva RR. Asymptomatic Oral Carriage of
Candida Species in HIV-infected Patients
in the Highly Active Antiretroviral Therapy
Era. Revista del Instituto de Medicina
Tropical. 2016;48:257—-261.

Enwuru CA, Ogunledun A, Idika N, Enwuru
NV, Ogbonna F, Aniedobe M, Adeiga A.
Fluconazole-resistant opportunistic oro-
pharyngeal Candida and non-
Candida yeast-like isolates from HIV-
infected patients attending ARV clinics in
Lagos, Nigeria. Afr Health Sci. 2008;8(3):

142-8. PMID: 19357740; PMCID:
PMC2583271.

Maheshwari, Monika Kaur Ravinder,
Chadha Sanjim. "Candida Species

Prevalence Profile in HIV Seropositive
Patients from a Major Tertiary Care
Hospital in New Delhi, India. Journal of
Pathogens. 2016;(6204804):8.

Anwar KP, Malik A, Subhan KH. Profile of
Candidiasis in HIV Infected Patients.
Iranian Journal of Microbiology. 2012;4(4):
204-209.

Liu X, Liu H, Guo Z, Luan W. Association
of asymptomatic oral candidal
carriage, oral candidiasis, and CD4*
lymphocyte count in HIV-positive patients
in China. Oral Diseases. 2006;12(1):41—
44,

Alli JAO, Okonko 10, Odu NN, Kolade
AF, Nwanze JC. Detection and
prevalence of Candida isolates
among patients in Ibadan, Southwestern
Nigeria. Journal of Microbiology and
Biotechnology Research. 2011;1(3):176-
184.

Donbraye-Emmanuel OOB, Donbraye E,
Okonko 10, Alli JA, Ojezele MO & Nwanze
JC. Detection and prevalence of Candida

among pregnant women in Ibadan,
Nigeria. World Applied Science J.
2010;10(9):986-991

Mbakwem-Aniebo C, Osadebe AU,

Athanasonny E, Okonko 10. Prevalence of
Candida spp. and age-related disparities
amongst women presenting with vaginitis
at the Obstetrics and Gynaecology (O&G)
Clinic in a Tertiary hospital in Port
Harcourt, Nigeria. African Health Sciences.
2020;20(1):51-8.



Cookey et al.; Int. J. Path. Res., vol. 12, no. 6, pp. 99-109, 2023; Article no.lJPR.109843

28. Okonko 10, Onwusor H, Awanye infections among HIV-Infected Persons in
AM, Cookey TI, Onoh CC, Adewuyi- Port Harcourt, Nigeria. South Asian
Oseni  S. Prevalence of Some Journal of Research in Microbiology. 2020;
Opportunistic Infections (OlIs) and Co- 8(1):1-12.

© 2023 Cookey et al.; This is an Open Access article distributed under the terms of the Creative Commons Attribution License
(http://creativecommons.org/licenses/by/4.0), which permits unrestricted use, distribution, and reproduction in any medium,
provided the original work is properly cited.

Peer-review history:
The peer review history for this paper can be accessed here:
https://www.sdiarticle5.com/review-history/109843

109


http://creativecommons.org/licenses/by/2.0

