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Abstract

Introduction: Indonesia is stated as one of Asia’s fastest growing HIV epidemics, yet to date, studies on 
the characteristics of human immunodeficiency virus (HIV) infection, especially on Indonesian children, are 
very limited. Opportunistic infections, such as oral candidiasis have been an integral part of the disease and 
related to important diagnostic and prognostic values of the infection. The aim of this study was to determine 
the candidiasis profile of the Indonesian HIV-infected pediatric patients, and to correlate the clinical types 
of candidiasis with highly active antiretroviral therapy (HAART) use and the level of immune suppression. 
Material and methods: HIV-infected pediatric patients attending the Intermediate Care and Infec-
tious Disease Centre (UPIPI), Dr. Soetomo Hospital outpatient clinic between June-October 2017 
were examined intraorally for the presence of oral candidiasis. Identification of Candida species was 
based on colony morphology on CHROM-Agar, hydrolysis of urea, carbohydrate fermentation tests, 
thermotolerance test, and microscopic morphology on slide culture from oral swab samples. Other 
relevant data regarding each patient were also obtained from medical records. 
Results: Oral candidiasis was found in 55.17% patients, with 3 different clinical types: pseudomembra-
nous (21.43%), erythematous (14.29%), and angular cheilitis (46.3%). There was a significant relation-
ship between HAART with erythematous type (p < 0.05) and even stronger with the pseudomembranous 
type of Candida (p < 0.01). There was significant relationship between the level of immune suppression 
and pseudomembranous type (p < 0.05) and even stronger with the erythematous type (p < 0.01). 
Conclusions: Concurrent pseudomembranous and erythematous candidiasis may indicate advanced pro-
gression of HIV-infected pediatric patients, therefore further studies are required to validate our findings. 
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FODM/VIII/2017). Confirmed HIV-seropositive pediatric 
patients attending the  outpatient clinic, Intermediate Care 
and Infectious Disease Centre (UPIPI), Dr. Soetomo Hos-
pital between June-October 2017 were recruited in this 
cross-sectional study. The age limit for all pediatric patients 
was set to 18 years, in consistency with the applied laws and 
regulations in Indonesia  [11]. Prior to oral examination, 
a  written consent was obtained from parents/guardians 
of the patients. An oral examination was carried out for each 
Indonesian patient by qualified oral medicine specialists, 
without prior knowledge of  patient’s immunologic status 
or whether the patient had received HAART or not. An ex-
amination was conducted while the  patient was seated in 
a dental chair using disposable dental mirrors, sterile gauze 
pads, and tongue blades under adequate lighting. Oral can-
didiasis was diagnosed by its clinical features as: 1) pseudo- 
membranous type; 2) erythematous type, and 3) angular 
cheilitis according to EC-Clearinghouse clinical diagnos-
tic criteria  [12]. Microbiological test to identify particular 
Candida species causing the infection was completed from 
oral swab sample. Oral swabs were collected from patients 
presented with oral candidiasis at the time of examination. 
These swabs were immediately immersed in sabouraud dex-
trose liquid medium and taken to the laboratory for culture. 
Candida species were identified based on: colony morphol-
ogy on CHROM-Agar, hydrolysis of urea, carbohydrate fer-
mentation tests, and thermotolerance test at 42-45oC and 
microscopic morphology on slide culture. Information on 
patient’s immunological status and whether the patient had 
received HAART or not was obtained from the  patient’s 
medical record. Immunological status of  each patient was 
determined by their age-specific CD4 values (CD4% or CD4 
count) within 6 months interval from the time of oral exam-
ination, according to the WHO immunological classification 
(Table 1)  [13]. The 6 months’ time frame is in accordance 
with the Indonesian Ministry of Health guidelines on CD4 
monitoring [14]. The data obtained were tabulated and sub-
jected to statistical analysis using Statistical Package of So-
cial Sciences (SPSS) 17.0 for windows. Chi-square tests were 
used to find the significances and associations of oral candi-
diasis to anti-retroviral therapy and to the level of immune 
suppression. P values < 0.05 were considered significant, and 
p values < 0.01 were considered very significant. 

Introduction

Human immunodeficiency virus (HIV) infection in Indo-
nesia is stated as one of Asia’s fastest growing epidemics [1, 2].  
Although there had been a  national commitment to  
UNAIDS’s “Getting to Zero” goal by 2015, Indonesia failed to 
cease the spread of new infections within the allocated time 
frame [3, 4]. To date, HIV incidence is still high with a rate 
of  48,000 new cases per year  [1]. With 17,000 islands, as 
the world’s largest archipelago country, connectivity between 
islands become main problem that greatly influence the abil-
ity to deliver healthcare services to all parts of the country. 
Limited access to health centers as well as poor understand-
ing of  the  symptoms of  the  disease caused that only 35% 
of patients have been diagnosed and 13% of patients who are 
already on treatment received help [1, 2, 5, 6]. The failure to 
properly diagnose and treat HIV-infected individuals leads 
to an enormous spread of the infection to people of all ages, 
with no exception to newborns. In recent years, the number 
of  HIV-infected infants and children have grown remark-
ably, with more than 230% increase from 2010 [7]. To over-
come challenges on this growing epidemic, various studies 
to evaluate characteristics of HIV infection in Indonesia are 
critical. Opportunistic infections that manifest in the  oral 
cavity has been an integral part of the disease that mirrors 
the  general health of  an  individual. Of the  many oral op-
portunistic infections, oral candidiasis is the most prevalent 
manifestation found in immunocompromised host  [8, 9].  
It is related to important diagnostic and prognostic values to 
HIV infection as well as in detecting treatment failure [10]. 
However, to date, studies on oral candidiasis were dominat-
ed by other countries, with scarcely any data from Indone-
sia, especially on pediatric patients. This aim of  this study 
was to determine the candidiasis profile of  the  Indonesian 
HIV-infected pediatric patients, and to correlate the clinical 
types of candidiasis with highly active antiretroviral therapy 
(HAART) use and the level of immune suppression. 

Material and methods 
The study protocol was reviewed and approved by 

the  Ethics Committee of  Dr. Soetomo Hospital (No: 326/ 
Panke.KKE/V/2017) and the Health Research Ethical Clear-
ance Commission Universitas Airlangga (No: 137/HRECC.

Table 1. WHO immunological classification for established HIV infection [13] 

HIV-associated 
immunodeficiency

Age-related CD4 values 

< 11 months 
(CD4%)

12-35 months
(CD4%)

36-59 months 
(CD4%)

> 5 years 
(absolute number per mm3)

None > 35 > 30 > 25 > 500

Mild 30-35 25-30 20-25 350-499

Advanced 25-29 20-24 15-19 200-349

Severe < 25 < 20 < 15 < 200
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Results 
A total of 28 HIV-infected patients, 14 (50%) females and 

14 (50%) males, participated in the  current study. Partici-
pants were between 1-15 years, with mean age 6.8 ± 3.1 years.  
Oral candidiasis was found in 16 (57.14%) patients with  
3 different clinical types. Of these children, 6 (21.43%) ex-
hibited pseudomembranous type (Fig. 1A and 2), 4 (14.29%) 
with erythematous type (Fig. 1B), and 13 (46.43%) with an-
gular cheilitis (Fig. 3). Analysis of Candida cultures isolated 
from those lesions identified two different species – Candida 
albicans (Fig. 4) and C. tropicalis (Fig. 5). 

Pseudomembranous type was found in 3 (10.71%) pa-
tients on HAART and 3 (10.71%) patients HAART naïve.  
Erythematous type was found in 2 (7.14%) patients on 
HAART and 2 (7.14%) patients HAART naïve. Angu-
lar cheilitis was found in 10 (35.71%) patients on HAART 
and 3 (10.71%) patients HAART naïve. Statistical analy-
sis using Chi-square tests on SPSS 17.0 showed a  signif-
icant relationship (p  <  0.05) between HAART and ery-
thematous type, and even stronger relationship (p  <  0.01) 
with the  pseudomembranous type (Table 2). No patient 
in the  study was classified into advanced immune sup-
pression based on their age-specific CD4 values (Table 1).  
Pseudomembranous type was found in: 1 (3.57%) pa-
tient with no immune suppression, 1 (3.57%) patient with 
mild immune suppression, and 4 (14.29%) patients with  
severe immune suppression. Erythematous type was found 
in 4 (14.29%) patients with severe immune suppression. An-
gular cheilitis was found in: 7 (25%) patients with no immune 
suppression, 1 (3.57%) patient with mild immune suppres-
sion, and 5 (17.86%) patients with severe immune suppres-
sion. Statistical analysis using Chi-square tests on SPSS 17.0 
showed a significant relationship (p < 0.05) between the level 
of immune suppression and pseudomembranous type, and 
even stronger relationship (p < 0.01) with the erythematous  
type (Table 3). 

Table 2. Association of different types of oral candidiasis with

No. of patients (n =28) Chi-
square

p value
HAART HAART naïve

Pseudomembranous candidiasis (n = 6)

Yes 3 (10.71%) 3 (10.71%)
7.96 0.005**

No 21 (75%) 1 (3.57%)

Erythematous candidiasis (n = 4)

Yes 2 (7.14%) 2 (7.14%)
4.86 0.027*

No 22 (78.57%) 2 (7.14%)

Angular cheilitis (n = 13)

Yes 10 (35.71%) 3 (10.71%)
1.53 0.216

No 14 (50%) 1 (3.57%)

*Significant relationship between both variables (p value < 0.05)  
**Very significant relationship between both variables (p value < 0.01)

Figure 1. HIV/AIDS infected children with concurrent types of 
oral candidiasis. A) Pseudomembranous candidiasis on buccal 
mucosa. B) Erythematous candidiasis on dorsum of tongue

Figure 2. HIV/AIDS infected children with pseudomembranous 
candidiasis on dorsum of tongue

A

B
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absent in patients undergoing HAART. Statistical analysis 
demonstrates both candidiasis types have significant associa-
tions to HAART use, yet no so for angular cheilitis. Different 
studies on the effect of antiretroviral therapy on oral candi-
diasis show conflicting results as some studies present sig-
nificant reduction in prevalence, while others show the op-
posite [22-24]. In 10 patients undergoing HAART, angular 
cheilitis was found at the time of oral examination, however, 
other predisposing factors may explain its occurrence. De-
creased vertical dimension due to incomplete teeth eruption 
during mixed dentition may cause saliva accumulation at 
the corners of the mouth that predisposes to angular chei-
litis  [25]. Long-term use of  antiretroviral drugs, especially 
zidovudine, may also cause adverse effects. Furthermore, zi-
dovudine according to studies, can cause anemia. Although 
patients’ anemia could not be confirmed due to the absence 
of  complete blood test corresponding to intraoral exam-
ination, it may as well predispose to angular cheilitis  [26]. 
Oral candidiasis in this study was found in varying levels 
of  immune suppression: none, mild, and severe. Patients 
with oral candidiasis in none or mild immune suppression 

Table 3. Association of different types of oral candidiasis with immunological status

No of patients (n = 28) WHO immune suppression classification
Chi-square p value

None Mild Advanced Severe

Pseudomembranous candidiasis (n = 6)

Yes 1 (3.57%) 1 (3.57%) 0 4 (14.29%)
8.25 0.041*

No 17 (60.71%) 2 (7.14%) 0 3 (10.71%)

Erythematous candidiasis (n = 4)

Yes 0 0 0 4 (14.29%)
14.00 0.003**

No 18 (64.29%) 3 (10.71%) 0 3 (10.71%)

Angular cheilitis (n = 13)

Yes 7 (25%) 1 (3.57%) 0 5 (17.86%)
2.38 0.498

No 11 (39.29%) 2 (7.14%) 0 2 (7.14%)

*Significant relationship between both variables (p < 0.05) 
**Very significant relationship between both variables (p < 0.01)

Figure 3. HIV/AIDS infected children with angular cheilitis

Discussion 
The EC-Clearinghouse clinical diagnostic criteria in-

cluded oral candidiasis as one of  the  five orofacial lesions 
commonly associated with pediatric HIV infection [12, 15]. 
Previous studies showed that the prevalence of oral candidi-
asis worldwide could be as high as 88% in Chilean HIV-pos-
itive children without antiretroviral therapy, and 79.1% in 
African HIV-positive children who already undergoing an-
tiretroviral therapy. While in Asia, the highest oral candidia-
sis prevalence among children without antiretroviral therapy 
was reported to be 57.6%, and among children on therapy it 
was 45.9% [10]. In this study, a mix population of children 
(n = 24) undergoing HAART and children (n = 4) without 
HAART resulted in 57.14% prevalence. This prevalence is 
in between those studies conducted in Asia. Variation in 
the prevalence of oral candidiasis can be explained by several 
factors: characteristics of the studied population, adherence 
and duration under antiretroviral therapy, and geographical 
settings [10]. Oral candidiasis is primarily caused by Candida  
albicans. However, different studies have found an increas-
ing number of non-albicans Candida species to cause the in-
fection. Candida species vary widely in terms of their patho-
genicity and virulence in causing an infection as well as their 
response to anti-fungal regimens [16]. A study from North-
ern Thailand among perinatally HIV-infected children iden-
tified C. albicans as the predominant causative agent, while 
only 2 cases were found with the respective C. glabrata and 
C. krusei  [17]. In this study, another species, C. tropicalis, 
was also isolated from pediatric patients. With the  advent 
of antiretrovirals therapies, the prevalence of oral candidiasis  
has been significantly decreased according to many stud-
ies  [18-20]. Antiretroviral therapy effectively suppresses 
HIV replication through various mechanisms and thus al-
lows immune restoration [21]. However, restored immuni-
ty does not imply a total eradication of oral candidiasis for 
those already undergoing HAART, as shown in this study. 
Pseudomembranous and erythematous types were mostly 
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levels exhibited only one type of oral candidiasis at the time 
of  examination (pseudomembranous type, erythematous 
type, or angular cheilitis). In contrast, patients with severe 
immune suppression exhibited more than one oral candi-
diasis types. Pseudomembranous and erythematous types 
were mostly absent in patients with none and mild immune 
suppression levels, yet no so for angular cheilitis. There is no 
significant difference between the number of children with 
angular cheilitis and without angular cheilitis in those levels 
of  immune suppression. The  aforementioned predisposing 
factors may contribute significantly to angular cheilitis pres-
ence in these patients. The presence of pseudomembranous 
or erythematous candidiasis in patients with none and mild  
immune suppression, despite that Candida has low virulence 
level, might be explained by the  interaction between HIV 
protein and Candida. A study demonstrated that TAT (tran-
scriptional activator) proteins that can be detected in sali-
va of HIV-infected individuals are able to bind to receptors 
on C. albicans’ cell wall to trigger morphological changes. 
Following TAT binding to receptors, C. albicans transform 
from yeast to hyphae to produce secreted aspartyl protein-
ase (SAP) enzymes. SAP is an excellent extracellular hydro-
lytic enzyme that is capable of destroying mucosal cell wall 

of the oral cavity to facilitate adhesion and invasion of C. al-
bicans. This interaction favors oral candidiasis to manifest in 
the oral cavity [27]. Some patients were also accompanied by 
symptoms of xerostomia. This was confirmed by the expla-
nations from parents/guardians that an additional fluid was 
necessary to help their child to swallow food during meal 
and/or the attachment of buccal mucosa on dental mirrors, 
once the dental mirror was retracted. Xerostomia is mainly 
caused (though not absolute) by the  lack of  salivary gland 
secretion (hyposalivation). This condition causes antimicro-
bial molecules, such as secretory immunoglobulin A (sIgA) 
and beta-defensin, which play important roles in prevent-
ing the adhesion and significantly reducing the colonization 
of Candida to oral mucosa [28-30]. All of these factors might 
increase the  probability of  oral candidiasis, although CD4 
value was not directly affected. 

Conclusions 
Pseudomembranous and erythematous types are both 

significantly correlated to HAART use and the level of im-
mune suppression. In this study, concurrent pseudomem-

Figure 4. Analysis of Candida cultures. A) Green C. albicans colonies on CHROM-Agar plate. B) C. albicans – hydrolysis of urea 
and carbohydrate fermentation tests (dextrose, lactose, sucrose, maltose, galactose, trehalose). C) C. albicans microscopic 
morphology on slide culture

Figure 5. Analysis of Candida cultures. A) Metallic blue C. tropicalis colonies on CHROM-Agar plate. B) C. tropicalis – hydrolysis of 
urea and carbohydrate fermentation tests (dextrose, lactose, sucrose, maltose, galactose, trehalose). C) C. tropicalis microscopic 
morphology on slide culture

A B C
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branous and erythematous candidiasis as seen only in 
patients with severe immune suppression, may indicate 
treatment failure and more advanced stage of HIV disease. 
Further studies are required to assess the coexistent of both 
types of  candidiasis for its sensitivity and specificity to be 
used as a marker of severely declining immunity. 
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