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ABSTRACT 

This study was carried out to determine the distribution of various types of candidiasis among HIV- 

positive patients attending some hospitals in Bauchi metropolis, Nigeria. A total of 183 multi-sites 

samples were collected from 74 male and 109 female patients with age ranging from 1 to 70 years. The 

samples were analysed for the presence of Candida albicans associated with opportunistic candidiasis in 

relation to chemotherapy, CD4+ Tcells count and risk factors. A 74 (55.6%) of are infected by C. 

albicans with highest frequency among 31 to 40 years group (37.8%), followed by 21 to 30 (25.7%) and 

mostly female patients (60.8%). The colonization is more prevalent among those not on. Antiretroviral 

therapy (ART) 71.6%, and with low CD4+ count (<200 cells/ μl) (75.7%). Among the antifungal agents 

tested against the candida isolates from various cases of candidiasis, Ketoconazole was the most sensitive 

in both HIV patients (83.8%) and non- HIV positive group (87.1%). This is followed by Itraconazole 

(78.3%) and (74.2%), voriconazole (74.3%) and (80.6%) respectively. Amphotericin B (77.4%) and 

griseofulvin (70.9%) were also found very sensitive in the control group. High resistance was observed in 

nystatin (78.4%) and (74.1%), followed by flucytocine (71.6%) and (70.9%) in the respective group. 

Candidiasis is more common among HIV patients than non- HIV, with oro-pharyngeal as the most 

prevalent (58.1%)/(35.5%), followed by vaginal (35.1%)/(22.6%) and urinary candidiasis 

(28.4%)/(16.1%). The study identified candidiasis as an important marker of immuno- suppression among 

AIDS patients and advocates for the continued use of azoles in the treatment of candidiasis. 

Keywords: Candida albicans, Opportunistic candidiasis, Antiretroviral therapy (ART), Clusters of 

differentiation (CD4+), Immuno-suppression 

 

 

INTRODUCTION 

Candidiasis is the most common opportunistic fungal infection in HIV positive patients that vary 

with respect to their epidemiology and antifungal susceptibility (Khan  et al., 2012; Njunder et 

al., 2013).It is a yeast infection caused by Candida albicans. In people with HIV, candidiasis 

commonly affects the skin and mucous membranes such as the mouth, throat, oesophagus and 

vagina. Although troublesome and sometimes painful, candidiasis is rarely life-threatening. 

Candidiasis can also occur in healthy people, but it does not usually cause disease (Nweze and 

Ogbonnaya, 2011). 
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Oropharyngeal candidiasis (thrush), a fungal disease of the oral mucosa and tongue, is the most 

common intraoral lesion among persons infected with HIV. In the absence of other known 

causes of immuno-suppression, oral thrush in an adult is highly suggestive of HIV infection 

(Shaheen and Taha, 2006;Khan et al., 2012). It was among the initial manifestations of HIV-

induced immunodeficiency to be recognized (Yongabi et al., 2009) and typically affects the 

majority of persons with advanced untreated HIV infection. Oesophageal candidiasis is an 

AIDS-defining condition, generally occurring in individuals with CD4 counts of <200 cells/µL. 

It is the most common cause of oesophageal infection in persons with AIDS (Nweze, 2010). 

Genital candidiasis may occur in the vagina in women, and under the foreskin in men, causing 

itching, burning or pain. Women are more at risk of candidiasis when they are pregnant. 

Candidiasis can be passed on from mother to baby during labour. Vulvo-vaginal candidiasis is 

caused by the fungus Candida albicans in approximately 85% of cases (Nwadioha  et al., 

2011).Vaginal candidiasis is a common complaint among women of different age groups in any 

society  whether or not they are sexually active. Although it is both treatable and mild, but when 

left untreated, it is a possible risk for acquisition of HIV/AIDS as well as other complications 

(Lortholary and Dupont, 2011). It is now well established that the presence of infective vaginal 

discharge greatly facilitates transmission and acquisition of HIV between sexual partners 

(Yongabi  et al., 2009). Therefore, there is a need for prevention, early diagnosis and prompt 

treatment of this common condition especially among the risk groups, in order to avert the 

complications and reduce the transmission of HIV. 

In HIV-positive patients, both colonisation and disease in oral cavity and other mucosal surfaces 

is common, especially with C. albicans, at rates that increase with progression of disease 

(Nweze,2010). Such HIV-induced alterations as decreased salivary IgA levels, impairment of 

mucosal CD4 cells, altered cytokine secretion and a shift to Th2 cytokine expression in saliva 

likely contribute to Candida colonisation and disease(Yongabi et al., 2009). Candidiasis is also 

associated with use of oral contraceptives, smoking, dentures, and immune suppression related to 

chemotherapeutic agents, corticosteroids and pregnancy. In HIV infection, these conditions may 

aggravate or precipitate candidiasis (Shetti et al., 2011). Candi-diasis may affect people taking 

antibiotics, because the antibiotic temporarily kills some of the harmless bacteria that inhabit the 

body, creating an imbalance that allows the Candida to flourish as opportunistic pathogens (Lar 

et al., 2012).  
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The increased incidence of mucosal and probably deep systemic forms of candidiasis has 

consequently made the use of antifungal agents the best option by clinicians so as to be able to 

control these pathogens. The widespread use of these antifungals has consequently led to an 

increase in antifungal resistance (Nweze and Ogbonnaya, 2010).The species spectrum and 

resistance of Candida isolates to currently available antifungal drugs is therefore a highly 

relevant factor because it has great implications for morbidity and mortalityof candidiasis 

(Njunda et al., 2013). Hence, the need to determine in vitro susceptibility pattern to some 

commonly used antifungal agents. As most of the previous studies focused mainly on 

oropharyngeal, oesophageal and vaginal candidiasis, this study was aimed to identify the various 

types of candidiasis with their treatment response among HIV patients and other risk groups. 

 

MATERIALS AND METHODS 

Subjects 

A 133 HIV/AIDS patients whether on highly active antiretroviral therapy (HAART) or not and 50 

non-HIV subjects recruited from apparently healthy subjects (age-matched) in the hospital (on 

check-up, immunization, antennal visit) were enrolled for the study. Those on treatment with 

antibiotics or antifungal drugs within the last 3 weeks for therapeutic or prophylactic purposes 

were excluded from this study.Consent of the patients was obtained and assured of strict 

confidentiality of responses. Structured interviewer-administered questionnaire was introduced 

to collect the patients’ relevant data. Information on HIV status, HAART and CD4+ cells count 

of the patients was obtained from their clinical records with approval from the hospitals ethical 

committee. 

 

Sample Collection 
A total of 183 multi-sites (swabs, urine, blood, and sputum) samples were collected from all 

participants according to the methods described by Cheesbrough (2012); Cuenca-Estrella et al. 

(2012). Swabs were collected using sterile cotton wool swabs stick, for urine and sputum, a wide 

mouth transparent sterile screw capped containers was given to the subjects and instructed on 

how to collect mid-stream urine samples and cough deeply to produce sputum not saliva. Blood 

samples for fungal culture was collected by veni-puncture and inoculated in two biphasic blood 

culture bottles of Brain heart infusion (BHI)  agar and broth) then incubated at 25°C and 37°C, 

respectively as described by Lortholary et al. (2012).  

 

Sample processing 

Microscopical examination:The swabs and centrifuged urine sediment samples were 

microscopically examined on a clean grease free glass slide using the 10x and 40x objectives for 

the presence of typical morphology of candida. Smears of the swabs, urine sediment and sputum 

samples were made and Gram stained. The slides were further viewed under microscope for 

more diagnostic features of C.albicansas described by Chander, (2002);Chees-brough (2012).  
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.  

Culture methods: Swabs, sputum and urine specimens were cultured on Sabouraud dextrose 

agar (SDA) media, containing chloramphenicol (1 mg/ml) and incubated at 37°C for 24-72 hours 

under aerobic conditions. The plates were then observed for characteristic of candida colonies 

which are white to cream coloured, smooth, and yeast-like in appearance. Colonies were  sub-

cultured on SDA for pure colonies and Gram stainedas described by Pappaset al.(2009) and 

Cheesbrough (2012).  

 

Germ tube test:Single colonies from sub-cultures was emulsified in 1 ml of sterile serum and 

incubated at 37°C for 4 hours. It was examined every half hour for formation of germ tubes. 

Candida  albicans form germ tubes, short lateral hyphal filaments as described by Chander, 

(2002) and Cheesbrough (2012). . 

 

Antifungal susceptibility testing 

In vitro antifungal susceptibility testing of the C.albicans isolates was performed using the broth 

micro-dilution method/kits(Liofilchem, Italy) protocol recomm-ended by the Clinical Laboratory 

Scientific Institute (CLSI).This was achieved by testing 10 different antifungal agents on the 105 

isolates from HIV (74) and non-HIV (31) patients using the micro-dilution well method as 

described byLortholary et al. (2012). This kit is a 24 well system containing culture media and 

dried antifungals for the identification and sensitivity of clinical yeasts isolates. Sensitivity was 

evaluated according to growth or inhibition of yeasts after end point minimum inhibitory 

concentration for antifungal agent was reached in wells containing media and growth indicator. 

The in vitro antifungal susceptibility profile for each C.albicans was determined by macroscopic 

observation of colour changes in wells from red (sensitive) to yellow (resistant). Each test consist 

of a disposable microtitre plate, which contains dried serial dilutions of 10 antifungal agents; 

amphotericin B (2 μg/ml ), nystatin (1.25 μg/ml), fluconazole (64 μg/ml), itraconazole (1 μg/ml), 

ketoconazole (0.5 μg/ml), 5-fluorocytosine (16 μg/ml), voriconazole (2 μg/ml),miconazole (2 

μg/ml), clotrimazole (1 μg/ml) and griseofulvin (2 μg/ml). 

 

RESULTS  

The results of our study indicated that (Table 1), 74 (55.6%) of the patients  are infected by 

Candida albicans with highest frequency among 31 to 40 years age group (37.8%), followed by 

21 to 30 (25.7%) and mostly female patients (60.8%). The colonization was more prevalent 

among those not on ART (71.6%) and with low CD4+ count (<200 cells/ μl) (75.7%). 

Among the antifungal agents tested (Table 2) against the candida isolates from various cases of 

candidiasis, ketoconazole was the most sensitive in both HIV patients (83.8%) and non- HIV 

positive group (87.1%). 
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Table 1: Prevalence of candidiasis based on patients’ demographic and clinical profile 

          ------------------------------------------------------------------------------------------- 

        Patients        No. of Samples   No.(%) of Candida albicans positive isolates from:                   

     Profile collected     (n=183)          HIV Patients  Non- HIV Patients (Control)   

      Age (Years)            (n=74 of 133)           (n=31 of 50) 

     0 – 10  12  00 (0.0)   01 (3.2) 

 11 – 20  19  07 (9.6)   03 (9.7) 

 21 – 30  42  19 (25.7)  05 (16.1) 

 31 – 40  53  28 (37.8)  08 (26.9) 

 41 – 50  27  15 (20.3)  05 (16.1) 

 51 – 60  16  04 (5.4)   02 (6.5) 

 61 – 70  09  01 (1.4)   04 (12.9) 

 >70   05  00 (0.0)   03 (9.7) 

Sex 

Male  74  29 (39.2)  11 (35.5) 

Female  109  45 (60.8)  20 (64.5) 

HAART 

Yes  126                    21 (28.4)  N.A 

No  57                     53 (71.6)  N.A  

CD4+ count 

 Normal  134  18(24.3)  N.A 

 Low  49  56(75.7)  N.A 

 Key: Highly active antiretroviral therapy (HAART), NA =,*Frequency in parenthesis 

This was followed by itraconazole (78.3%) and (74.2%), voriconazole (74.3%) and (80.6%) 

respectively. Amphotericin B (77.4%) and griseofulvin (70.9%) were also found very sensitive 

in the control group. High resistance was observed in nystatin (78.4%) and (74.1%), followed by 

flucytocine (71.6%) and (70.9%) in the respective group. Candida albicans distribution 

according to infection site/types of candidiasis (Table 3) revealed that candidiasis was more 

common among HIV patients than non- HIV, with oropharyngeal as the most prevalent 

(58.1%)/(35.5%), followed by vaginal (35.1%)/(22.6%) and urinary candidiasis 

(28.4%)/(16.1%). 
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Table 2: Distribution of Candida albicans isolates according to antifungal susceptibility pattern 

------------------------------------------------------------------------------------------------------------------ 

Antifungal         Number of C. albicans isolates (n=105)/Susceptibility pattern (%) 

Agent (µg)     No.(%)from HIV patients (n=74)   No.(%) from Non-HIV patients (n=31) 

                           S  R     S  R 

------------------------------------------------------------------------------------------------- 

Amphotericin B       51(68.9)         23(31.1)  24(77.4)         07(22.6) 

Clotrimazole      30(40.5)         44(59.5)            12(38.7)          19(61.3) 

Flucytocine      21(28.4)         53(71.6)  09(29.0)         24(70.9) 

Fluconazole      29(39.2)         45(60.8)  17(54.8)         14(45.2) 

Griseofulvin      41(55.4)         33(44.6)  22(70.9)         09(29.0) 

Itraconazole      58(78.3)         16(21.6)  23(74.2)         08(25.8) 

Ketoconazole      62(83.8)         12(38.7)  27(87.1)         04(12.9) 

Miconazole      31(41.9)         43(58.1)  15(48.4)         16(51.6) 

Nystatin      16(21.6)         58(78.4)  08(25.8)         23(74.1) 

Voriconazole      55(74.3)         19(25.7)  25(80.6)         06(19.4) 

-------------------------------------------------------------------------------------------------------- 

KEY: S= Sensitive R=Resistant 
 

Table 3: Distribution of Candida albicansbased on Infection site/types of   candidiasis 

----------------------------------------------------------------------------------------------------- 

 Infection       Type/No. of Samples    No.(%) of Candida albicans positive isolates from: 

 Site/type          Collected                  

     (n=183)          HIV Patients  Non- HIV Patients (Control)  

           (n=74 of 133)  (n=31 of 50) 

------------------------------------------------------------------------------------------------------------------- 

 Candidaemia Blood  07 02(2.7)    00(0.0) 

 Cutaneous Skin swab 14 12(16.2)   04(12.9) 

 Gastrointestinal Stool  22 17(22.9)   06(8.1) 

 Oesophageal Throat swab 11 08(10.8)   02(6.5) 

 Oropharyngeal Mouth swab 51 43(58.1)   11(35.5) 

 Pulmonary Sputum  18 09(12.2)   03(9.7) 

 Urinary  Urine  27 21(28.4)   05(16.1) 

 Vaginal  ECS/HVS 32 26(35.1)   07(22.6)  

--------------------------------------------------------------------------------------------------------------------- 
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DISCUSSION 

Candidiasis is the most common opportunistic fungal infection in individuals infected with HIV 

and AIDS, with risks considered to be higher in patients with a CD4 cell count of less than 200 

cells/ and high plasma HIV RNA loads (Nweze and Ogbonnaya, 2011).Oral lesions can appear at 

any stage of HIV infection with higher occurrence associated with increasing 

immunosuppression, and are more frequent in women than in men, and the most common 

pathogen is Candida albicans (Ukpebor and Braimoh, 2007). Opport-unistic fungal infections 

account for a significant amount of morbidity associated with HIV disease. It is considered as an 

important marker of immune suppression and may be the initial manifestation of the disease in 

about 10% of HIV-infected adults (Shetti et al., 2011). The spectrum of Candida infection is 

diverse, starting from asymptomatic colonization to pathogenic forms. Mucocutaneous 

candidiasis occurs in persons with HIV infection as oropharyngeal, esophageal, and vulvovaginal 

disease. Despite the frequency of mucosal disease, disseminated or invasive infections with 

Candida and related yeasts are surprisingly uncommon (Enwuru et al., 2008).Topical or 

systemic application of antifungal drugs can be used in the treatment of candidiasis but very 

often colonisation is not eradicated (Njunda et al., 2013). Despite the treatment with oral 

antifungal agents, increasing evidence shows that prolonged use of these drugs causes resistance 

to both systemic and topical users (Khan et al., 2012). 

In this study, 55.6% of the patients were infectedwith C.albicans with highest frequency among 

31 to 40 years age group (37.8%), followed by 21 to 30 years (25.7%).These age groups form the 

most active components of the population that are directly linked to the risk factors. In a study by 

Nwadioha et al. (2011) the distribution of vaginal candidiasis according to age was highest in 

young adults aged 21 to 30 years with 43% prevalence. This is the most sexually active age 

group with highest risk of pregnancies, indulgence in family planning pills and 

immunosuppression due to HIV/AIDS. The inflammation of the vagina as in any inflammatory 

sexually transmitted infections (STIs),increase the risk of acquisition of HIV (Kenneth, 2003). 

The observed sex and age distribution pattern in our study in females, was similar to the reported 

national distribution pattern in Ghana (Aberg et al., 2014) but differed from those from 

developed countries where HIV infection prevalence is reported more in males(Pignatoet al., 

2009). 

The high prevalence of candidiasis among female patients (60.8%) in our study and as reported 

by other workers (Nwadioha et al., 2011,Nweze et al., 2011 and Shetti et al., 2011) was 

attributed to early exposure of female to sexual activity, which results in HIV infection. But in a 

study by Laret al (2012) males accounted for the higher prevalence (14.3%) of oral candidiasis 
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compared to (8.7%) in females.  The colonization of HIV patients by C. albicans in our study 

was more prevalent among those not on ART (71.6%) and with low CD4+ count (75.7%). This 

showed a strong association between the immunos-uppression and the manifestation of 

opportunistic candidiasis.Previous reports describe oral candidiasis during the acute stage of HIV 

infection (Nweze et al., 2011) but it occurs most commonly with falling CD4+ T-cell count in 

middle and late stages of HIV disease. The low absolute CD4+ T-lymphocyte count has 

traditionally been cited as the greatest risk factor for the development of oropharyngeal 

candidiasis and current guidelines suggest increased risk once the cell counts fall below 200 

cells/µL (Aberg et al., 2014). 

In Nigeria, the prevalence of oral candidiasis range between 36.4% and 80% (Nwadioha et al., 

2011). The most commonly reported Candida infection is Pseudomembranous candidiasis 

(Thrush). It is the most frequently encountered opportunistic infection of the oral cavity with 

more than 70% prevalence. In a study byNjunda et al. (2011), the frequency of oropharyngeal 

and urinary candidiasis was highest in individuals in the age group of 31 – 45 (49.1% and 50% 

respectively). Our study reveals occurrence of candidiasis among both HIV (37.8%) and Non-

HIV patients (26.9%) in similar age group, with high sensitivity of Amphotericin B (77.4%) and 

Griseofulvin (70.9%) in the control group.  

The high sensitivity of candida isolates to ketoconazole, itraconazole and voricon-azole among 

both groups in this study indicated no significant relationship between immunosuppression and 

antifungal susceptibility. Similar trends was reported in previous studies by Orjiand Chukwu-

emeka, (2008), Enwuruet al. (2008) andKhan et al. (2012), with least susceptibility/resistance 

mainly observed in nystatin, fluconazole and clotrimazole.  

 

CONCLUSION 

The overall prevalence of candidiasis among HIV patients in this study 55.6% is greater than in 

sero-negative group, mostly in middle ages to elderly, in females, those not on ART and with 

low CD4 cells count. This showed the importance of antiretroviral drug (ARD) in lowering the 

manifestation of opportunistic candidiasis.Oropharyngeal candidiasis was the most prevalent 

followed by vaginal and urinary candidiasis. Candida albicans as a cause of muco-cutaneous and 

invasive candidiasis, especially in patients with advanced immunosuppression and problem of 

resistance to commonly used antifungal agents like nystatin and clotrimazole is worrisome. 

However, a significant susceptibility was observed in some of the antifungals particularly the 

azoles that might not have been abused. 
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