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ABSTRACT 
 
Aims:  To determine the effect of CD4 count (a glycoprotein found on the surface of 
immune cells such as T helper cells, monocytes, macrophages and dendritic cells) on the 
Candida species associated with Oropharyngeal candidiasis among HIV suspected 
patients. 
Place and Duration of the Study:  State Hospital Ijebu Ode Ogun State Nigeria between 
February 2010 to August 2011. 
Methodology:  Outpatients attending State Hospital Ijebu Ode were screened for HIV 
infection using Determine kits, Stat-pak kits and Unigold test kits. Western blot was used to 
confirm HIV infection and to determine the predominance of HIV specific glycoproteins in 
HIV seropositive patients. A total of 350 samples of sputum and blood from the HIV 
seropositive individuals while 300 samples from the HIV seronegative individuals. Sputum 
samples were cultured on sabouraud dextrose agar, and the isolates were Gram stained 
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while the yeast-like fungi were subjected to germ tube test. CD4 count in blood samples 
was determined using flow cytometry. 
Results:  HIV prevalence in females was 70.6% and in males was 29.4%. From three 
hundred and fifty patients suspected as HIV positive, seventy three had oral candidiasis 
(20.9%) while 277 (79.1%) were candidiasis negative. Higher oral candidiasis occurred in 
females (22.7%) than in males (16.5%). Candida alblicans was found to have higher 
occurrence of 86% among other Candida species. There is no significant association 
between the occurrence of oral candidiasis and the age of HIV subjects. There was higher 
occurrence of cases of immune depression (<350 CD4 count) in HIV seropositive (56.3%) 
than in HIV seronegative (0%) subjects. Candida infections occur when CD4 count was 
200-500 cell/µl and usually represent the first indication of immune suppression. Decrease 
in CD4 count led to increase in occurrence of Candida species. The lowest number of 
Candida species was recorded when CD4 count was above 300 and Candida alblicans is 
the most predominant species isolated in this study.  
Conclusion:  The result of this study shows that HIV infection led to decrease in CD4 count 
which in turn promotes candidiasis. 
 

 
Keywords: HIV-Subjects; oropharyngeal; candidiasis; Diagnostic kit. 
 
1. INTRODUCTION 
 
Human population with opportunistic fungal infection is assuming an alarming proportion 
over the last three decades; among such population are transplant recipients, cancer 
patients, human immunodeficiency virus patients and others who receive 
immunosuppressive treatments [1,2].  
 
Breaking down of anatomical barriers for example the skin and immune system of individual 
is the common factor responsible for invasion of infection [3].  
 
Over the years, fungal infections were regarded as insignificant in the clinical world. In the 
last two decades, an increased incidence of invasive fungal infection has created major 
challenge for health care providers owing to the high mortality among infected patients [1]. 
Candida albicans and other opportunistic yeast pathogens are normal flora of the skin, oral 
cavity and female genital tract of both immunocompetent and immunosuppressive 
individuals [4]. 
 
Candida in immunocompromised patients has been known to predispose the patients to 
disease development [5]. This abrogates the host defenses and invasiveness of the 
organisms causing disease. Candida spp are commensals of the human host and must be 
able to compete with other microorganisms at various sites of the body [6]. The most 
common fungal infection in patients with HIV infection is candidiasis, since it originates from 
the normal flora of the host and not from an external source [7]. Candida spp. has been 
shown to persist on mucosal surface of the host and its inability to colonize body site result 
in its removal. Adhesins and virulence of C. albicans promote host recognition and 
colonization which enables the organism to produce digestive enzymes thereby causing 
infection [8].  
 
In many cases, Candida spp. could be from respiratory tract leading to major death among 
people infected with human immunodeficiency virus [9]. In human gastrointestinal tract, 
Candida is regarded as normal and natural flora and may be obtained from the two thirds 
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mouths of competent individuals and one third of those who are suffering with HIV diseases 
[10]. The most predominant causative agent of mucocutaneous candidiasis is Candida 
albicans. Others that are not usually occurring are C. tropicalis, C. glabrata, C. parapsilosis 
and C. krusei. C. dubliniensis and C. albicans are macroscopically similar and may cause 
approximately 15% of infections formerly assigned to C. albicans [11,12]. C. dubliniensis is 
usually isolated from HIV patients, although it is presently not differentiated from C. albicans 
considering their clinical manifestation. 
 
The most initial manifestations of HIV-induced immunodeficiency to be recognized were 
oropharyngeal candidiasis (OPC) [13]. This practically affects large number of people with 
untreated HIV infection, presenting months or years before more severe opportunistic 
illnesses [14]. Oropharyngeal candidiasis may be a sentinel event indicating the presence of 
progression of HIV disease [15,16.] which is usually not associated with severe morbidity. 
 
The objective of this study therefore is to determine the prevalence of Candida species 
associated with suspected HIV patients and its relationship with CD4 counts in Ijebu-Ode, 
South Western Nigeria. 
 
2. MATERIALS AND METHODS 
 
2.1 Study Area  
 
This study was carried out in State Hospitals Ijebu-Ode from February 2010 to August 2011 
in Ogun State, South Western Nigeria. A total of six hundred and fifty subjects of age 
range19-69 year were recruited for the study after obtaining ethical approval from authority 
of State Hospital Ijebu Ode, where these subjects were patients. HIV seronegative 
individuals served as controls. 
 
2.2 Sample Collection 
 
Three hundred and fifty (350) HIV seropositive and three hundred (300) HIV seronegative 
persons were recruited into the study. Each patient was requested to produce sputum and 
void it into a clean, dry, wide opened, leak proof labeled container. Tourniquet was tied 
round the arm of the subjects to make available a prominent vein in order to collect blood 
samples. The area was swabbed round with cotton wool soaked in 70% alcohol, and allowed 
to dry. Then 3-4 ml of venous blood were collected from each subject via veno puncture into 
EDTA vacuum tubes and mixed by inversion several times. These were labeled, dated and 
kept for analysis. 
 
2.3 HIV Screening 
 
Rapid HIV screening was carried out on the blood samples collected using Determine test kit 
(Aleere Medical Ltd Japan) [17], Uni-gold test kit [18] and Stat pak test kit [19]. Reactive 
results were confirmed using western blot according to the manufacturer’s instructions. 
 
2.4 Western Blotting Technique 
 
This is for the detection of IgG antibodies in human serum or plasma directed against HIV1/2 
antigens. 
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One milliliter of wash buffer was added to each active channel of the incubation tray. The 
labeled strips were placed individually into the wells using forceps, with the strip number 
facing up. The tray with the content was incubated for 1min. on rocking platform until strips 
were homogeneously wet. The wash buffer was aspirated away, and then 1ml of sample 
diluents was added to each active channel. After which10µl of each test samples or HIV 1/2 
controls or human IgG negative control was added to the appropriate individual active 
channels and the tips were rinsed in wells to facilitate mixing.  The set-up was incubated for 
2 hours on rocking platform and the liquid content was aspirated while the active channels 
were rinsed with 1ml of wash buffer; rocked for 3 minutes and then aspirated. The washing 
step was repeated twice. 1ml of anti-human IgG conjugate was added to each active 
channel and incubated for 15 minutes on a rocking platform and washing step was repeated 
three times. After which 1ml of substrate solution was added to each active channel and 
incubated for 6-8 minutes on the rocking platform to initiate the colour reaction. All active 
channels were aspirated and rinsed with two brief changes of distilled water to stop colour 
development. The strips were transferred (face) with forceps to a paper towel and air-dried. 
The dried strips provide a permanent record of the test result. The bands on the positive 
controls strips were identified by aligning them with the marching bands on the reference 
card provided with the kit. The bands on the test strips were identified by comparing them to 
the bands on the positive control strips. The intensity of the test strips bands were compared 
with the p24 bands on the weakly reactive control. If the test strip band was darker than the 
p24 bands (HIV protein antigen bands which are the first marker to be detected in the serum 
within two weeks of infection) on the weakly reactive control, it was scored as present, if the 
band was lighter, it is scored as absent. 
 
2.5 CD4 Cell Count Determinations 
 
Blood of the patients were collected into EDTA containing tubes and arranged serially in a 
rack after which rohren tube was labeled appropriately. The whole blood samples in EDTA 
containing tubes were mixed properly and 20µl of the whole blood were dispensed into the 
labeled Rohren tubes with corresponding sample identity. 20µl of the CD4+ monoclonal 
antibody (ANOGEN-YES BIOTECH LABORATORIES LTD.) were added and mixed gently. 
The mix was incubated for 15minutes at room temperatures in the dark (i.e. away from light) 
and 800 µl of the dilution buffer were added and mixed gently. 840µl of the blood preparation 
were analyzed with the cyflow with an excitation light source of 532nm (green solid state 
laser). CD4 count was carried out and recorded. After use the cyflow was cleaned with 800 
µl of distilled water, 800µl of decontaminant solution and 800µl cleaning detergent. 
 
2.6 Cultivation of Sputum 
 
The sputum samples were inoculated on sabouraud dextrose agar (Oxoid) plates and 
incubated at 37ºC for 24-72h and representative colonies were repeatedly streaked on 
sabouraud dextrose agar (Oxoid) to obtain pure cultures.  
 
Speciation of Candida species was carried out using CHROMagar method, urease test and 
sugar fermentation profiling.  
 
2.7 Germ Tube Test 
 
Human serum (0.5ml) was pipette into a small test tube. Using a sterile wire loop, the serum 
was inoculated with a yeast colony from the cultured plate. The tube was placed in an 



 
 
 
 

British Microbiology Research Journal, 4(12): 1451-1462, 2014 
 
 

1455 
 

incubator at 35-37ºC for 2-3h. With a Pasteur pipetted, a drop of the serum yeast culture 
was transferred to a glass slide and covered with a cover slip. The preparation was 
examined using 10x and 40x objectives with the iris diaphragm closed sufficiently to give 
good contrast. Sprouting yeast cells that were tube-like outgrowths from the cells (known as 
germ tube) were observed. When sprouting yeast cells were seen, the culture was reported 
as Candida albicans positive. However, when the yeast cells did not show sprouting, the 
culture was reported as yeast other than Candida albicans [20]. 
 
2.8 Urease Test 
 
On a prepared slant of Christensen Urea agar (Oxoid), colonies of isolated Candida spp. 
were inoculated and incubated at 30ºC for 48h. Colour change from yellow to pink indicated 
urease positive. 
 
2.9 Sugar Fermentation 
 
Candida colonies were inoculated into each peptone broth (1%w/v peptone and 0.5% 
Sodium Chloride) with Andrade indicator (0.05w/v) containing 2% each of carbohydrate 
(glucose, sucrose, lactose, galactose, inositol, cellobiose, raffinose and palatinose) and 
incubated at 37ºC for one week and examined at 48h interval for acid (pink colour) 
production. 
 
3. RESULTS    
  
Age distribution and percentage of HIV seropositive and negative patients are shown in 
Table 1. From positive samples one hundred and forty eight patients were from age range 
31-40 representing 42%. The least was from age range 11-20 which had only four samples 
representing 1.1%. While from the controls one hundred and twenty six samples were from 
age range 31-40 and the least was from age range 61-70.  
 
Results revealed the occurrence of higher cases of immune depression (<350CD4 count) in 
HIV positive (56.3%) than in HIV negative (0%) subjects, therefore there is a strong 
association between CD4 and HIV status.  
 
The relationship between the prevalence of HIV and sex distribution revealed that from three 
hundred and fifty positive samples, two hundred and forty seven were from females and one 
hundred and three were from males. From the control, one hundred and six were from the 
females and one hundred and thirty four were from males.  
 
The relationship between the prevalence of HIV and marital status of subjects where 
compared in the Table 2. Two hundred and twenty one samples were positive from married 
while the least was from unmarried. 
 
Influence of the occupation on the prevalence of HIV was assessed (Table 3). Analysis 
showed that the unskilled labored had the highest with one hundred and sixty seven out of 
three hundred and fifty and the least was from the students.  
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Table 1. Age distribution (%) of HIV seropositive/s eronegative subjects 
 

Subjects  Age (Year) range  
11-20 21-30 31-40 41-50 51-60 61-70 Total  

HIV Positive 4(1.1) 99(28.3) 148(42.3) 73(20.9) 19(5.4) 7(2.0) 350 
HIV Negative 14(4.7) 108(36.0) 126(42.0) 32(14.0) 14(4.7) 6(2.0) 300 
Total 18(2.8) 207(31.8) 274(42.2) 105(16.2) 33(5.1) 13(2.0) 650 

 
Table 2. Prevalence of HIV and marital status among  the subjects 

 
Subject  Marital status  Total  
 Unmarried n 

(%) 
Married n 
(%) 

Widows’ n 
(%) 

Divor ced n (%)   

HIV Positive 32 (39.0) 221(52.5) 36(64.3) 61(67.0) 350 
HIV Negative 50 (61.0) 200(47.5) 20(35.7) 30(33.0) 300 
Total 82 (100.0) 421(100.0) 56(100.0) 91(100.0) 650 

 
Table 3. Influence of occupation on prevalence of H IV among the subjects 

 
Subj ect Occupation  
 Skilled 

labour n (%) 
Artisan’s n 
(%) 

Unskilled n 
(%) 

Student 
n (%) 

Unemployed 
n (%) 

Total  

HIV positive 56(46.7) 99(56.6) 167(63.5) 13(18.8) 15(65.2) 350 
HIV Negative 64(53.3) 76(43.4) 96(36.5) 56(81.2) 8(34.8) 300 
Total 120(100.0) 175(100.0) 263(100.0) 69(100.0) 23(100.0) 650 

 
Table 4 showed influence of patient education on the prevalence of HIV. One hundred and 
fifty were positive mainly from Secondary School Students and the least were from the 
uneducated patients. 
 

Table 4. Influence of education on prevalence of HI V among the subject 
 

Subjects  Education  
 Uneducated 

n (%) 
Primary n (%)  Secondary n 

(%) 
Tertiary n (%)  Total  

HIV Positive 25(64.1) 94(60.3) 150(57.3) 81(42.0) 350 
HIV Negative 14(35.9) 62(39.7) 112(42.5) 112(58.0) 300 
Total 39(100.0) 156(100.0) 262(100.0) 193(100.0) 650 

 
The sensitivity of the test kits is shown in Table 5. Western blot had hundred percent 
sensitivity closely followed by Determine kit which had99.75% while both Stat-pak kit and 
Uni-Gold kit had 99.4% sensitivity and their value of specificity were found to 100%. 
 
Relationship between predominant of glycoprotein in HIV seropositive is shown in Table 6. 
P24 had 99.1% of HIV glycoprotein and closely followed by GP160 with 97.1% and the least 
were P51 and P31 that had 84.9% each.  
 
On CHRO Magar C. albicans appeared light green in colour and smaller in size, C. glabrata 
appeared white, C. tropicalis was blue, C. krusei appeared light pink while C. dubliniensis 
was deep green and bigger in size than C. albicans. However germ tube test revealed that 
C. albicans and C. dubliniensis were positive while C. glabrata, C. krusei and C. tropicalis 
were negative. All the Candida species isolated in this work fermented glucose, their sugars 
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fermentation profiling varied from one species to the other. Only C. krusei was positive for 
urease test others were negative (Table 7). 
 
The number and occurrence of Candida species in HIV seropositive showed that C. albicans 
has 86% occurrence followed by C. kruseiand C. tropicalis with 4% occurrence each while 
C. glabrata and C. dubliniensis had 3% occurrence each. Relationship between HIV 
positivity and oral candidiasis was determined and showed that seventy three (20.9%) of the 
patients had oral candidiasis out of three hundred and fifty samples also oral candidiasis and 
gender of HIV positive patients relationship revealed that higher occurrence of oral 
candidiasis were found in females (22.7%) than in males (16.5%).  
 
Relationship between the occurrence of oral candidiasis and ages of HIV positive subject 
showed that no significant association exists between the occurrence of oral candidiasis and 
ages of HIV subjects. However, the relationship between occurrence of Candida species and 
CD4 count is shown in Table 8. As the CD4 count increases the occurrence of Candida 
species decreases. 101-200 CD4 range had highest occurrence of Candida species and 
closely followed by 0-100 CD4 range while above 300 CD4 count, the lowest occurrence of 
Candida species was recorded. 
 
Table 5. Sensitivity and specificity of some diagno stic kit with respect to western blot 

(gold standard) 
 

Reactivity of Kit  Stat -Pak (%) Determine (%)  Unigold (%)  Western blot (%)  
Sensitivity 99.4 99.7 99.4 100.0 
Specificity 100.0 100.0 100.0 100.0 

 
Table 6. Predominant of glycoprotein in HIV seropos itive subjects 

 
HIV glycoprotein  n (%) 
P17 322 (92.0) 
P24 347 (99.1) 
P31 297 (84.9) 
P41 310 (88.6) 
P51 297 (84.9) 
P66 308 (88.0) 
Gp120 238 (68.0) 
Gp160 340 (97.1) 

 
Table 7. Morphology and biochemical characterizatio n of candida  species 

 
Test C. alblicans C. tropicalis  C. glabrata C. krusei C . dubliniensis  
Colour  Light green  Blue  White  Light green  Deep green  
Size (mm) 0.5 1.0 1 1.1 1.2 
Germ tube 
test 

+ - - - +  

Urease - - - + - 
Glucose + + + + + 
Galactose - + - - - 
Inositol - - - - - 
Lactose - - - - - 
Cellobiose - + - - - 
Sucrose - + - - - 
Raffinose - - - - - 
Palatinose + - - - - 
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Table 8. Relationship between CD4 count and occurre nce of candida species 
 

CD4 range  Candida species  
 Candida 

alblicans 
Candida 
glabrata 

Candida 
krusei 

Candida 
tropicalis 

Candida 
dubliniensis 

0-100 17 1 1 1 2 
101-200 27 - 2 2 - 
201-300 16 1 - - - 
301-400 3 - - - - 
Total 63 2 3 3 2 

 
4. DISCUSSION 
 
This study describes the prevalence of Oropharyngeal candidiasis and HIV among different 
ages and gender in patients attending State Hospital Ijebu Ode. The prevalence of HIV was 
found to be higher in female than male which agrees with the finding of Obuekwe and Onunu 
[21], which indicates that females are more predisposed to HIV infection than males. It has 
been reported that female (women) are responding to health promotion more positively and 
coming forward for treatment much more frequently than males [22].  
 
The highest age range of HIV infected were between 31-40 (42.3%),which is the most active 
sexual life of individuals, the age group is associated with working class. It was observed in 
marital status that highest prevalence of HIV were among the divorce as reported by Sunili 
Solomon et al. [23], which suggest that they engage with multiple sexual partners. However 
in occupation the highest prevalence of HIV was found among unemployed which might be 
as a result of poverty, engaging themselves in commercial sex working in other to make 
ends meet, while the least was observed in students which are dependent, lacking nothing 
or little. HIV infection and literacy level have shown a high prevalence among the less 
educated in the study. The highest prevalence was found among uneducated individuals and 
least among individual with tertiary education which is in agreement with Matthew and Kamal 
[24], Hyde and White [25] and Singh et al. [26]. 
 
The 3 kits used were found to be 100% specific while Determine kits was found to be more 
sensitive than Stat pak and Unigold when compared with western blot technique, which was 
the gold standard. Overall test sensitivity or specificity may be improved by using test 
combinations under one or more decision rules for resolving discordant results.  
 
The highest protein band found in western blot technique was p24, which is in accordance 
with most fourth generation test kits.  
 
C. albicans, C. glabrata, C. tropicalis, C. krusei and C. dubliniensis were isolated from 
suspected HIV patients in this work and revealed 20.9% prevalence of oral-candidiasis 
within the population study. However 84% prevalence was reported by Neil, [27] while 
Enwuru et al. [28] reported 34.2% in Lagos Nigeria. This result shows that oropharyngeal 
candidiasis is presently an important opportunistic disease among HIV/AIDS patients. The 
morphology and biochemical properties of Candida species agreed with the findings of 
Bhavan et al. [29]. 
 
Candida albicans (85.7%) was the most frequently isolated species among HIV infected 
individuals, this is in agreement with the findings of Liu et al. [30] and Rejane et al. [31] who 
reported 52.4% and 57.4% respectively. Enwuru [28] reported 40.5% prevalence of Candida 
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alblicans among HIV infected patients. Jabra-Rizk et al. [10] reported that all species of 
Candida isolated from oral thrush of people living with HIV or having AIDS are potentially 
pathogenic. The remaining 14.3% of Candida are C. glabrata, C. tropicalis, C. krusei and C. 
dubliniensis, which is in agreement with findings of Bassetti et al. [32] and Peman et al. [33]. 
In this study higher occurrence of oral Candidiasis in females was observed, which was also 
reported by Obuekwe and Onunu [34] in Benin-Nigeria, Khongkunthian et al. [35] in 
Thailand, Butt et al. [36] in Kenya, Shiboskiet al. [37] in San Francisco. However some 
studies have shown a higher prevalence among males, e.g. Patton et al. [38] in USA, 
Bendick et al. [39] in Cambodia and Jonsson et al. [40] in Zimbabwea.  
 
HIV infection lowers the CD4 counts, as indeed shown in the study where higher proportion 
of immune depression in HIV positive with CD4 counts of less than 350 were found. 
Infections with Candida appear when CD4 count is 200-500cell/ul and usually represent the 
first indication of immune suppression [41]. However, in the endemic area where this 
research was carried out the CD4 counts of <350 is significant in immune depression. The 
relationship between CD4 count and prevalence of oral candidiasis in HIV seropositive 
patients showed that there was a reduction in CD4 count in HIV positive individual which 
was also supported by Bharathi and Rani [41]  whereas in HIV seronegative patients the 
reverse was the case. 
 
5. CONCLUSION 
 
Oropharyngeal HIV suspected individuals were infected with Candida species and this leads 
to immune deterioration as was evident by lower CD4 count, which is highly predictive 
markers of severe and disease progression in HIV infected individuals. 
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