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Abstract

Background: Gastrointestinal infection is one of the most common infections among HIV patients. Candida spp have been
implicated in the aetiology of chronic diarrhoea in HIV patients, but little is known about this in Nigeria.
Objectives: We determined the prevalence of faecal candidiasis in HIV patients in relation to diarrhoea, CD4 counts, and other
socio-demographic factors and the spectrum of Candida isolates involved.
Methods: One hundred and fifty four HIV patients were investigated. Candida species were identified by standard techniques.
Socio-demographic and clinical information was obtained from the patients using a structured questionnaire. The CD4 count
was estimated using a single platform flow cytometer.
Results: Candida overgrowth was detected in 61 (39.5%) HIV patients, and diarrhoea was associated with candidiasis in the
subjects (P=0.001). Candidiasis was commonly detected among subjects in the 29-39 years’ age group. A CD4 count below 200
cells/mm2 (62.3%) was a risk factor for acquiring candidiasis among HIV patients (P=0.001). Candida albicans (65.6%) was the
most frequently recovered species followed by Candida krusei (16.4%) and Candida tropicalis (14.8%).
Conclusion: Candidiasis is an important opportunistic infection in HIV-patients in Ile-Ife. There is need for regular checks for
opportunistic infections, including candidiasis in HIV patients to monitor disease progression and prevent subsequent complications.
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Introduction
The acquired immune deficiency syndrome caused by the
human immunodeficiency virus (HIV) is the most important public health problem of the 20th century.1,2 According to 2014 UNAIDS reports, only 9% of all people
living with HIV globally live in Nigeria.3 Even though
the prevalence of HIV among adults is remarkably
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small (3.2%) in Nigeria compared with other sub-Sahara African countries like South Africa (19%) and Zambia
(12.5%), the size of Nigeria’s population means that there
were 3.2 million people living with HIV in 2013.3
Nigeria, together with South Africa and Uganda account
for almost half of all annual new HIV infections in
sub-Saharan Africa. This is despite achieving a 35% reduction in new infections between 2005 and 2013.3,4
Despite the widespread HIV awareness programme going on at present, many patients either go undiagnosed or
present late with multiple infections.5 In infected individuals, the emergence of opportunistic infections is due to
the unique pathogenesis of the virus which decreases the
CD4 cells.6 Opportunistic infections are a major cause of
morbidity and mortality in such patients. Infectious microbial agents causing opportunistic infections could be
asymptomatic or symptomatic in immune competent in322

dividuals and often self-limiting. Nevertheless, in immune Awolowo University Teaching Hospital Complex, Ile-Ife,
suppressed individuals and individuals with malignancy, Nigeria. All patients agreed to participate in the study by
these factors lead to a severe life-threatening disease.7
signing an informed consent form approved by the Ethics and Research Committee of the hospital.
Candida is the most frequently encountered fungal infection of the GIT.8 Candida species are often isolated from Subject selection
the stool samples of patients with diarrhoea, especially One hundred and fifty-four HIV/AIDS patients were inthose living with AIDS. Gastrointestinal infections are cluded in this study, out of which 100 were patients with
commonly seen among HIV patients. Diarrhoea is a com- diarrhoea. Relevant information, such as age, gender,
mon clinical manifestation of these infections.9 HIV-re- marital status, status of antiretroviral therapy, onset and
lated diarrhoea is multi-factorial. The etiologic agents of duration of diarrhoea, sources of drinking water, toilet
diarrhoea include bacteria, parasites, fungi, and viruses.10 facilities, and occupation was obtained from the patients
Candida spp. have been implicated in the aetiology of using a structured questionnaire.
chronic diarrhoea in HIV patients.11
Collection of specimen
Candida infection in humans is normally controlled by Faecal samples were collected in sterile wide mouth conthe immune system.12 This implies that immunocom- tainers and labelled accordingly. The samples were subpromised state such as HIV/AIDS render the host sus- mitted to the Research Laboratory of the Department of
ceptible to a wide range of infections including fungal Medical Microbiology And Parasitology, Faculty of Basic
infections.12 For instance, a high incidence of candidia- Medical Science, Obafemi Awolowo University, Ile-Ife,
sis has been shown in individuals with limited neutrophil Nigeria for processing.
functions and people with immune compromised conditions like HIV/AIDS.13 On the other hand, HIV negative Microscopy analysis and stool culture.
individuals may experience candidiasis when the immune Stool specimens were examined macroscopically for their
system is temporarily depressed by other factors like mal- form and consistency. A faecal smear was made in 0.9%
nourishment, chemotherapeutic agents, and widespread saline and examined for yeast cells on a grease free miuse of antibiotics.14 A distinct increase has been noted in croscope slide under the x 10 and x 40 objectives. A porthe proportion of cases resulting in infection with non-al- tion of the stool specimen was aseptically streaked onto
bican Candida species.13
Sabouraud Dextrose Agar medium with chlorampheniA variety of Candida species are responsible for causing col(0.5g/l), then incubated at 370C for 72 hours.
opportunistic fungal infections. However, C. albican is the Candida overgrowth was defined as growth of 105 or
most frequent etiologic agent followed by C. tropicalis, C. more colonies/ml in a pure culture from the liquid stool.
parapsilopsis and C. glabrata.13 C. albican is part of the nor- From the solid stools, routine inoculation was done to
mal endogenous floral and its infections are believed to look for growth of a sufficient number of colonies. Repbe endogenous in origin.8
resentative colonies were picked from a pure culture of
In Nigeria, there are reports of isolation of Candida spe- Candida (>105 CFU/ml) for further identification. All the
cies in oral infections , but little is known about faecal suspected colonies were Gram stained and sub-cultured
candidiasis in relation to diarrhoea. Therefore, this study to a CHROM-agar medium for speciation of the isolates.
was conceived to determine the prevalence of faecal can- The CD4 T lymphocyte count was determined by a single
didiasis in HIV patients, the relationship between faecal platform flow cytometer (cytoflowpartec).
candidiasis and diarrhoea, CD4 count and other socio-demographic factors, and the spectrum of Candida isolates Statistical analysis
involved infaecal candidiasis.
The Chi-square (χ2) and Fisher’s exact tests (two-tailed)
of SPSS version 20 software (SPSS, Inc. Chicago, Illinois)
Materials and methods
were used to determine the statistical significance of the
Location of study
data. All reported p values were two-sided and a p-value
This study was conducted between July 2013 and Septem- of less than or equal to 0.05 was considered statistically
ber 2013 on HIV/AIDS patients recruited at Obafemi significant.
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Results
Patient data and prevalence of candidiasis
A total of 154 HIV patients were investigated for candidiasis comprising 27 males and 127 females (Table 1).
The participants were between 18-72 years of age with
a mean age of 41 years. Sixty one (39.6%) patients were
positive for candidiasis while 93 (60.4%) were negative.
Among those that were positive for candidiasis, six (9.7%)
were males while 55 (90.2%) were females. The preva-

lence of candidiasis was significantly higher among those
that were females compared with those that were males
(P=0.042). The highest number of patients screened and
were positive for candidiasis were between the age range
of 29-39 (30, 49.2%), followed by 40-50 (19, 31.2%) and
51-61 (11.5%), while those in the age range of 62-72 (2,
3.3%) had the least prevalence of candidiasis. There was
no association between the age category of patients and
the prevalence of candidiasis (p>0.5).

Table 1: Distribution of Candida colonisation with respect to age and gender
Characteristics

with candidiasis
(n=61)

Sex

without
candidiasis
(n=93)

p-value

Odd’s ratio

Confidence
Interval

P = 0.042a

0.37

0.14-0.91

6 (9.7)

21 (20.3)

55 (90.2)

72 (77.4)

40.4

41.2

18-28

3 (4.4)

7 (7.5)

P=0.741

0.64

0.14-2.40

29-39

30 (49.2)

35 (37.6)

P=0.156

1.60

0.79-3.25

40-50

19 (31.2)

32 (34.4)

P=0.674

0.86

0.40-1.81

51-61

7 (11.5)

15 (16.1)

P=0.287

0.67

0.22-1.91

62-72

2 (3.3)

4 (4.3)

P=0.748

1.000

0.07-5.46

Male
Female
Age (Mean)
Age range

a=p<0.05 is significant
OR = odd ratio, CI = confidence interval

Relationship between socio-demographic factors,
clinical condition, and candidiasis.
Demographic characteristics of HIV patients in relation
to candidiasis are shown in Table 2. The two groups were
almost the same with regard to occupation, toilet facilities, water supply and the use of ART. There was no
relationship between each of the factors and presence of
candidiasis (p>0.05). However, among those with different clinical conditions, only those with diarrhoea significantly had a higher prevalence of candidiasis compared
with those who did not have diarrhoea (P = 0.001). In
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addition, patients with candidiasis are seven times likely
to have diarrhoea compared with those without candidiasis (OR=7.88; CI=3.27-18.99). In relation to CD4 count
of patients, 38 (62.3%) patients with candidiasis had a
CD4 count < 200 cells/mm2 compared with 5 (5%) patients without candidiasis. A significantly higher percentage of those with candidiasis (62.3%) had a CD4 count
< 200 cells/mm2 compared with those without candidiasis (5.4%) (p=0.001). HIV patients with candidiasis are
29 times likely to have a CD4 count < 200 cells/mm2
compared with those without candidiasis (OR=29.08;
CI=9.67-102.39).
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Factors

Table 2: Association of socio-demographic factors and clinical
conditions with candidiasis in HIV patients.
with candidiasis
(n=61)

Occupation

without
candidiasis
(n=93)

p-value

Odd’s ratio

Confidence
Interval

Farmer

3 (4.9)

4 (4.3)

P = 1.000

1.15

0.16-7.07

Trader

29 (47.5)

48 (51.6)

P = 0.621

0.85

0.45-1.61

civil servant

11 (18)

19 (20.4)

P = 0.714

0.86

0.38-1.94

Student
Artisan

2 (3.3)
12 (19.7)

2 (2.2)
17 (18.3)

P = 0.649
P = 0.829

1.54
1.09

0.11-21.75
0.48-2.48

Retiree

2 (3.3)

2 (2.2)

P = 0.649

1.54

0.11-21.75

Jobless

2 (3.3)

1 (1.1)

P = 0.563

3.12

0.16-185.95

Toilet Facilities
Bush
Pit
Shot put
Water closet

7(11.5)

7 (7.5)

P = 0.584

1.59

0.45-5.63

31 (50.8)

44 (47.3)

P = 0.670

1.15

0.61-2.19

1 (1.6)

4 (4.3)

P = 0.649

0.37

0.01-3.89

22 (36.1)

38 (40.9)

P = 0.551

0.82

0.42-1.58

9 (9.7)

13 (14)

P = 0.382

1.07

0.37-2.92

4 (3.2)
12 (14.5)

P = 0.218
P = 0.264

0.65

0.14-2.49

9 (9.7)
25 (26.9)

0.67

0.31-1.45

Clinical conditions
Nausea
Vomiting
Abdominal pain
Weight Loss

24 (29)

32 (34.4)

P = 0.350

1.24

0.64-2.40

Appetite

12 (14.5)

6 (6.5)

P = 1.000

3.55

1.14-12.18

Diarrhoea

54 (88.5)

46 (49.5)

P = 0.001a

7.88

3.27-18.99

2 (3.2)

7 (7.5)

b

P =0.320

0.42

0.04-2.30

Well

53 (86.9)

72 (77.4)

P = 0.142

1.93

0.80-4.67

Rain

0 (0)

1 (1.1)

b

0.00

0.00-59.46

Water Supply
Pure water

P = 1.000

0 (0)

1 (1.1)

b

0.00

0.00-59.46

Tap

4 (6.6)

8 (8.6)

b

0.75

0.16-2.95

Stream

2 (3.2)

4 (5.9)

P = 0.125

0.75

0.16-2.95

<200 (cells/mm2)

38 (62.3)

5 (5.4)

29.08

9.67-102.39

>200 (cells/mm2)
Antiretroviral therapy
(ART)
With ART

23 (37.7)

88 (94.6)

47 (77.1)

77 (82.8)

0.70

0.32-1.54

14 (23)

16 (17.2)

Spring

CD4 Count

Without ART

P = 1.000
P = 0.446

P=0.001a

P = 0.379

Distribution of Candida species in HIV patients
dida dublinensis (8, 13.1%), Candida guilliermondii (5, 8.2%)
Sixty-one isolates of Candida were recovered from the and Candida Parapsilosis (7, 11.5%). The multiple Candida
samples of the subjects. Fifty-six were single strains and species included C. albicans + C. parapsilosis (2, 3.3%), C.
five were multiple strains. Sixteen (26.5%) were C. albicans albicans + C. krusei (2, 3.3%) and C. albicans + C. tropicalis
while 40 (65.6%) were non-albicans species. The non-al- (1, 1.6%). Candida albicans was the most common yeast
bicans species included Candida krusei (10, 16.4%), Can- isolated (Table 3).
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Table 3: Frequency and distribution of various species of Candida among subjects

Candida species

Frequency n (%)

Candida albicans

16 (26.3)

C. krusei

10 (16.4)

C. tropicalis

9 (14.8)

C. dublinensis

8 (13.1)

C. guilliermondii

5 (8.2)

C. parapsilosis

7 (11.5)

C. glabrata

1 (1.6)

C. albicans+ C. krusei

2 (3.3)

C. albicans+C. tropicalis

1 (1.6)

C. albicans+C. parapsilosis

2 (3.3)

Total

61 (100)

Distribution of Candida species in HIV patients in dominant species in patients that were not on ARV. Other
relation to therapy
species recovered from patients on ARV were: C. tropicalis
Out of the subjects that had candidiasis, 47 were on ARV (8, 17%), C. parapsilosis (7, 11.5), C. dubliniensis (6, 9.8%),
while 14 were not. Candida albicans (21.3%) was the most C. guilliermondii (2, 3.3%) and C. glabrata (1, 1.6%). Among
predominant species isolated from those that were on those that were not on ARV, were C. albicans (3, 4.9%), C.
ARVs while Candida krusei (5, 8.3%) was the most pre- tropicalis (1, 1.6%), C. krusei (5, 8.2%), C. guillinermondi (3,
3.9%), and C. dublinensis (3, 3.9%) (Table 4).
Table 4: Species distribution of Candida species in HIV-positive patients
Subjects

Species

On ARVs (n=47)

C. albicans
C. krusei
C. albicans+C. krusei
C. tropicalis
C. albicans+C. tropicalis
C. dubliniensis
C. guilliermondii
C. albicans+C. parapsilosis
C. parapsilosis
C. glabrata
C. albicans
C. krusei
C. tropicalis
C. dubliniensis
C. guilliermondii

Not on ARVs (n=14)

African Health Sciences Vol 17 Issue 2, June, 2017

Number of
Isolates
13
5
2
8
1
6
2
2
7
1
3
5
1
2
3

% Number
of Isolates
21.3
8.3
3.3
17.0
1.6
9.8
3.3
3.3
11.5
1.6
4.9
8.2
1.6
3.3
3.9
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Discussion
This study examined the stool samples of 154 HIV patients for the presence of Candida spp. Candida overgrowth was detected in 61 (39.6%) HIV patients whose
samples were examined, and diarrhoea was significantly
associated with candidiasis in the subjects. (P=0.001).
This finding is not surprising because many infections
occur in HIV/AIDS patients due to suppression of the
immune system of which gastrointestinal infection is one
of the most common infections. This mostly manifests
with symptoms of diarrhoea which result in life-threatening complications.15 However, a limitation of the study is
that subjects without HIV were not included as controls.
The mean age of HIV patients with candidiasis was 40.4
years with an age range of 18-70 years and the age group
of 29-39 years was the most commonly affected age
group. We observed a significantly higher prevalence of
candidiasis among those that were females (55, 90.2%)
compared with those that were males (6, 9.7%) (P =
0.042). Similar findings have also been reported by Lar
et al.16 where the carriage rate of candidiasis was found
to be more in women than in men. This may be because
most men rarely go for routine checkups until the disease
becomes symptomatic and during the time the study was
carried out only a few men gave their consent.
The low CD4+ T-lymphocyte count has traditionally been
cited as the greatest risk factor for candidiasis and current
guidelines suggest increased risk once CD4+ T-lymphocyte counts fall below 200 cells/µL.17 In our study, a CD4
count below 200 cells/mm2 was a significant risk factor
for acquiring candidiasis among HIV patients (P = 0.001).
This finding agrees with the reports of Anwar et al.18 and
Esebelahie et al.19 that observed a significant relationship
between low CD4 counts (<200 cells/ml) and candidiasis. Our finding was expected, as immune suppression is a
characteristic of HIV infection. This finding underscores
the role of cell-mediated immune response as an essential
host defence against candidiasis.
Our results showed the evidence of isolation of Candida species in the stool of HIV-infected persons on ART
and in those not on ART. This indicates that irrespective
of whether the patients are on ART or not, they are still
predisposed to candidiasis. This does not agree with the
reports of most investigators that observed a significant
reduction in the prevalence of candidiasis following the
use of ART in HIV patients.20-22 Our findings may prob327

ably be due to lack of ART adherence in HIV patients
studied.23
The incidence of opportunistic infections due to Candida spp. has been increasing.24 Candida albicans is one of
the most frequently isolated yeasts in clinical laboratories
from HIV/AIDS patients.25 In our study, Candida albicans
(40, 65.6%) was the most frequently recovered species.
This is in line with earlier reports that ranked C. albicansas
the most frequently isolated yeasts in HIV patients.19, 2629
Other Candida species recovered included C. krusei, C.
parapsilosis, C. glabrata, C. dublinensis and C. tropicalis. This
spectrum of non-albicans Candida species has also been
reported by previous investigators.19,26
Conclusion
Candidiasis is still an important opportunistic infection
in HIV patients in Ile-Ife. Diarrhoea was significantly associated with candidiasis in the subjects. Various species
of Candida were identified in this study. In view of the
findings of this study, there is a need for regular checks
for opportunistic infections, including candidiasis in HIV
patients to monitor disease progression and prevent subsequent complications such as candidemia and diarrhoea.
Acknowledgements
We thank all the patients that participated in this study.
Competing interests
The authors have declared that no competing interests
exist.
References
1. Cohen MS, Hellmann N, Levy JA, DeCock K. Lange, J.
The Spread, Treatment and Prevention of HIV-1: Evolution of a Global Pandemic. Journal of Clinical Investigation.
2008; 118(40): 1244-1254.
2. Rosen MJ. Pneumonia in patients with HIV infection.
Medical clinics of North America. 1994; 78:1067-1078.
3. UNAIDS. Epidemiology Fact Sheet on HIV/AIDS
in Nigeria [homepage on the internet]. 2014.[cited
2015 Sept 7]. Available from http://files.unaids.org/
en/media/unaids/contentassets/documents/factsheet/2014/20140716_FactSheeten.pdf.
4. Awofala AA, Ogundele OE. HIV epidemiology in Nigeria. Saudi Journal of Biological Sciences 2006. http://dx.doi.
org/10.1016/j.sjbs.2016.03.006.
5. World Health Organization. Increase in number of
African Health Sciences Vol 17 Issue 2, June, 2017

countries adopting HIV self-testing policies. WHO
guidelines. Second edition. [homepage on the internet].
2016. [cited on 2015 Sept 7]. Available from http://www.
who.int/entity/hiv/mediacentre/news/hiv-self-testinglandscape-report-2016/en/index.html.
6. Rewari BB. (Ed). Virology and Immunopathology of
HIV/AIDS. .In Specialists training and reference module. State pram (Delhi) National AIDS Control Organization (New Delhi) 2005; 34-48.
7. Ayyagari A, Sharma AK, Prasad KN, Dhole TN,
Kishore J. Chaudhary G. Spectrum of Opportunistic Infection in HIV-Infected Cases in a Tertiary Care Hospital.
India Journal of Medical Microbiology 2005; 8(3):106-109.
8. Vaishnavi C, Kaura S, Prakash S. Speciation of Fecal
Candida Isolates in Antibiotic-Associated Diarrhea in
Non-HIV Patients. Japan Journal of Infectious Disease 2008;
61: 1-4.
9. Guerrant RL, Hughes JM, Lima NL, Crane J. Diarrhoea in developed and developing countries: Magnitude,
special settings, and aetiologies. Rev Infect Dis 1990; 12:4150 PubMed.
10. Wilcox MC. Etiology and evaluation of diarrhea in
AIDS: A global perspective at the millennium. World J
Gastroenterol. 2000; 6:177-86.
11. Scerpella GE, Gould SS, Mathewson JJ, Herbert L.
Dupnot LH. Methods for detection of an intestinal secretory immunoglobulin A response to Candida spp. and
their preliminary application in Human Immunodeficiency Virus-infected patients with chronic diarrhoea. Clin
Diag Lab Immunol 1995; 2:246-8.
12. Mulley AG, Goroll AH. Primary care medicine: Office Evaluation and Management of the Adult Patient.
Philadelphia: Wolters Kluwer Health 2006; 802-803.
13. Amar CS, Ashish J, Hajare V, Sreekantha Yogesh B,
Vinodchandran. Study of Prevalence and Antifungal Susceptibility of Candida. Int. J. Pharm. Bio. Sci 2013; 4(2):
361-368.
14. Mardh PA, Novikova N and Stukalova E. Colonization of Extra genital Site by Candida in Women with Recurrent Vulvovaginal Candidosis. British Journal of Obstet.
Gyneacol 2003; 110(10): 934-937.
15. Sarkar A, Yompe K, and Brajachand S. Candida-associated diarrhoea in human immunodeficiency virus/
acquired immunodeficiency syndrome (HIV/AIDS) patients and their correlation with CD4+ T-lymphocyte
counts. Journal of Medical Society 2014; 28 (2): 99-102.

African Health Sciences Vol 17 Issue 2, June, 2017

16. Lar PM, ParnKV, Yop T, Olukose S, Agabi Y, Dashen MM, Mawak JD. Prevalence and distribution of Candida Species in HIV-infected persons on antiretroviral
therapy in Jos. Journal of Medicine and Medical Sciences 2012;
3(4):254-25.
17. Calderone RA, Fonzi WA. Virulence factors of Candida albicans. Trends Microbiol 2001; 9(7):327-35
18. Anwar KP, Malik A, Subhan KH. Profile of candidiasis in HIV-infected patients. Iran J Microbiol 2012; 4(4):
204–209.
19. Esebelahie NO, Enweani IB, Omoregie R. Candida
colonisation in asymptomatic HIV patients attending a
tertiary hospital in Benin City, Nigeria. Libyan J Med 2013;
8: 10.3402 /ljm.v8i0.20322. PubMed
20. Olaniy OT, Zuwaira H. The impact of Highly Active
Antiretroviral Therapy (HAART) on the clinical features of HIV - related oral lesions in Nigeria. AIDS
Research and Therapy 2010: 7:19.
21. Njunda LA, Assob JC, Nsagha SD, Kamga HLF,
Ndellejong, EC, Kwenti TE. Oral and Urinary Colonisation of Candida Species in HIV/AIDS Patients in
Cameroon. Basic Sciences of Medicine 2013; 2(1): 1-8. DOI:
10.5923/j.medicine.20130201.01
22. Ngasala G, Mgabo MR, Mrema JG, Sabuni J, Mwakalinga S, Kajeguka DC. Oral Candida infection among
HIV patients at Kilimanjaro Christian Medical Centre
in northern, Tanzania. Tanzania Journal of Health Research
2016; 18(1): 1-8.
23. Owotade FJ, Patel M, Ralephenya TR., and Vergotine
G. Oral Candida colonization in HIV-positive women: associated factors and changes following antiretroviral therapy. J Med Microbiol 2013; 62, 126– ;132. PubMed
24. Mousavi SAM, Salari S, Rezaie S, Nejad NS, Hadizadeh S, Kamyabi H, Aghasi H. Identification of Candida Species Isolated From Oral Colonization in Iranian
HIV-Positive Patients, by PCR-RFLP Method. Jundishapur Journal of Microbiology. 2012; 5(1):336-340. DOI:
10.5812/kowsar.20083645.2429
25. Mirhendi S, Makimura K, Khoramizadeh M, Yamaguchi HA. one Enzyme PCR RELP Assay for Identification
of Six Medically Important Candida Species. Jpn J Med
Mycol 2006. 47: 225-229.
26. Costa CR, Cohen AJ, Fernandes OF, Miranda KC,
Passos XS, Souza LK, do Rosario Rodrigues Silva M. Asymptomatic oral carriage of Candida species in HIV-infected patients in the highly active antiretroviral therapy
era. Rev Inst Med Trop Sao Paulo 2006; 48: 257-261

328

27. Njunda AL, Nsagha DS, Assob JCN, Kamg HLF,
Teyim P. Candidiasis in HIV and AIDS Patients Attending the Nylon Health District Hospital in Douala, Cameroon. TAF Preventive Medicine Bulletin 2011; 10 (6), 701-706.
28. Enwuru CA, Ogunledun A, Idika N, Enwuru NV, Ogbonna F, Aniedobe M, Adeiga A. Fluconazole resistant
opportunistic oro-pharyngeal Candida, and non-Candi-

329

dayeast-like isolates from HIV-infected patients attending
ARV clinics in Lagos, Nigeria. Afr Health Sci 2008; 8(3):
142–148.PMCID: PMC2583271.
29. Yoganbi KA, Mbacham WF, Nubia KK, Singh RM.
Yeasts strains isolated from HIV seropositive patients in
Cameroon and their sensitivity to extracts of eight medicinal plants. Afr. J. Micro. Res 2009; 3(4): 133 -136. PubMed

African Health Sciences Vol 17 Issue 2, June, 2017

