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Background: Oral candidiasis (OC) is the most frequent opportunistic infection of the oral
cavity caused by Candida species overgrowth. A wide variety of risk factor that contributes
to yeast infection especially candidiasis. It might be acting as an early marker for people
living with HIV/AIDS (PLWHA). There are some risk factors for PLWHA associated OC at
Wangaya hospital in Denpasar, Bali, Indonesia.

Aim: To identify risk factors of OC in PLWHA at Wangaya Hospital in Denpasar, Bali, Indonesia.
Settings and Design: Case control study was conducted from March 1, 2016 and July 30, 2019,
included 448 participants (207 cases and 241 controls). Consecutive recruitment was employed.
Methods: Cases were PLWHA (18 to 60 years old) with OC and controls without OC.
Diagnosis of OC based on the clinical features which are the pseudomembranous candidiasis;
oral thrush. An interviewer administered a structured questionnaire used to collect information
on risk factors. Statistical analysis used: bivariate analysis was performed on all variables. Chi-
square test with statistically significant was at a level of 0.05.

Results: The participants included 207 (46.20%) PLWHA with OC and 241 (53.80%) PLWHA
who did not have OC. The majority participants, 293 (65.40%) were male. OC was associated
with age [p = 0.03; OR = 0.66 (95% CI:0.45-0.95)]; sex [p = 0.002; OR = 1.88 (95%
CI:1.26-2.80)]; Xerostomia [p = 0.000; OR = 4.15 (95% CI:2.76-6.23)]; smoking [p = 0.000;
OR = 6.83 (95% CI: 4.46-10.44)]; alcohol consumption [p = 0.000; OR = 5.76 (95% CI:
3.74-8.83)]; antibiotic usage [p = 0.000; OR = 4.49 (95% CI: 2.93-6.90)]; CD4 count [p =
0.000; OR = 3.29 (95% CI:2.24-4.86)]; HIV clinical stage [p = 0.000; OR = 3.58 (95% CI
2.39-5.37)]. No significant association between prothesis with OC.

Conclusion: We found that age, sex, xerostomia, smoking, alcohol consumption, antibiotic
usage, CD4 counts and advanced HIV Clinical stage (AIDS) were significant associated risk
factors for OC in PLWHA.

Keywords: human immunodeficiency virus, acquired immunodeficiency syndrome, oral
candidiasis, associated risk factors

Introduction
Oral Candidiasis (OC) is the most common opportunistic infection in PLWHA. It
can be the early signs and more frequently observed in patients with cluster
differentiation 4 (CD4) counts less than 200 cells/uL.lf3

Recently, the prevalence of fungal (Candida spp) oral infections was increased. It is
also due to the increasing use of antibiotic and immunodeficiency condition which
associated with HIV infection. A few studies reported that candidiasis is an asymptomatic
oral colonization and that can cause the progression of oral lesions or become disseminated
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infections. The prevalence of Candida spp in the oral cavity
healthy individuals is 40-60% while in the immunocompro-
mized patients (HIV-infected patients) the prevalence was
higher 62-93%.*° OC is the most frequent lesions in HIV-
infected patients. It is considered that OC as early signs of HIV-
related immunodeficiency and it is highly predictable of the
progression of the disease. Other studies found that the preva-
lence of oral candidiasis varies between 20% and 70% in
PLWHA, and although the prevalence was reduced after the
Highly Active Antiretroviral Therapy (HAART) era.
Ninety percent of PLWHA will progress OC. The predispose
factors of OC are age, oral hygiene and smoking.”®

The evolution of the commensal stage to hypha stages
may be induced by microenvironmental changes and may
be precipitated by local and systemic risk factors.>” There
are some risk factors of OC in PLWHA such as: age, sex,
xerostomia, smoking, alcohol consumption, antibiotic
usage, CD4 counts and WHO clinical stage.'*'?

The objective of this study is to identify risk factors of
OC in PLWHA at Wangaya Hospital in Denpasar, Bali,
Indonesia.

Methodology

Materials and Methods

Study Design

A case-control study was conducted at Wangaya Hospital
in Denpasar, Bali, Indonesia between March 1, 2016 and
July 30, 2019 was recruited.

Participants Size
The total number of participants were 448, divided into 2
groups 207 participants as cases and 241 participants as con-
trols. Consecutive sampling technique was recruited continu-
ously. The participants who met the inclusion criteria were
enrolled in the study until the required number of participants
were completed. The participants in this study were PLWHA,
who were confirmed with OC diagnosis were based on the
nature of clinical presenting features which are the pseudomem-
branous candidiasis.'* ' Oral candidiasis is commonly known
as oral thrush.'®

The participant age ranges from 18 to 60 years in the
study period from March 1, 2016 to July 30, 2019. The
exclusion criteria were PLWHA who refused to join in this
study. The minimum proportion of exposure between the
case and control groups is 20%. It is known that the
proportion of exposure in the control group is 10%. Type
I errors are set at 5% and type II errors at 20%. The
proportion of exposure in the control group is 0.1. The

difference in the minimum proportion of exposure that is
considered significant is set at 0.17. The sample size is 73
samples with an estimated loss to follow up of 10%, the
minimum sample is 80 samples each group.

Variables and Data Sources
The main variables studied were PLWHA who visited Wangaya
Hospital routinely. An interviewer administered a structured
questionnaire used (consist of demography data, clinical and
laboratory data) to collect information on risk factors. After the
questionnaire is completed, it will be checked by the expertise
team to verify the data. All participants were confirmed with
HIV infection by serologic test (Rapid test). Participants with
a confirmed diagnosis of OC were included in the cases group;
those without clinical features of OC were as a control group.
The following variables were obtained from the case and con-
trol groups: age, sex, xerostomia, smoking, alcohol consump-
tion, prothesis, antibiotic usage, CD4 counts and WHO clinical
stage. Xerostomia or dry mouth is defined as the subjective
feeling of oral dryness perceived by the participant.'” "

Smoking individuals were identified as those who had
smoked > 100 cigarettes over their life time and smoked at
the time of the study. Smoking has short and long-term
effects on inflammatory aspects and immune responses in
the oral cavity.’

Alcohol consumption was considered when the patient
consumed alcohol on a daily basis.'”

Statistical Analysis

Descriptive test was performed to describe the participant char-
acteristics. Kolmogorov—Smirnov test was used to test the data
distribution. Variables with numerical or continuous scales and
normally distributed are displayed in the form of mean and
standard deviation. If the data is not normally distributed, it is
displayed in median and range. For categorical scale variables,
the data is displayed in the form of relative frequency (number
and percent). Clinical and laboratory data were compared
between the case and the control groups. Bivariate analysis
was performed on all variables of this study using the Chi-
square test. Statistical significance was at a level of 0.05. The
results of this analysis were expressed as an Odds Ratio (OR)
with a 95% confident interval (CI). Variables with p < 0.05.

Ethical Clearance

The study procedure was approved by Ethical Committee
of Wangaya Hospital in Denpasar Bali Indonesia with
register number: 03/RSUDW/Litbang/2016. The study
was conducted in accordance with the Declaration of
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Helsinki. Written informed consent was obtained from all
the participants.

Results

Characteristics of Patients

A total of 448 PLWHA were included in this study. Age
varied from 18 to 60 years (mean 35.95 + 8.92). The majority
of participants, 293 (65.40%) were male. Xerostomia was
found in 169 (37.70%); 176 (39.30%) were smoking.
Alcohol consumption was found in 158 (35.30%) partici-
pants, prothesis were found among 107 (23.90%); 283
(63.20%) were found using antibiotic > 7 days. CD4 lym-
phocytes counts 154.76+146.12 and WHO HIV clinical
stage: AIDS was found 267 (59.60%) (Table 1).

Table | Characteristic of Demography; Age, Sex, Xerostomia,
Smoking, Alcohol Consumption, Prosthesis, Antibiotic Usage, CD4
Counts and HIV Clinical Stage (WHO), Potential Associated Risk
Factors of Oral Candidiasis in People Living with HIV/AIDS (N=448)

Variables Mean £ SD/N(%)
Age (years) 35.95+8.92
Sex

Male 293 (65.40%)

Female 155 (34.60%)
Xerostomia

Yes 169 (37.70%)

No 279 (62.30%)
Smoking

Yes 176 (39.30%)

No 272 (60.70%)
Alcohol consumption

Yes 158 (35.30%)

No 290 (64.70%)
Prothesis

Yes 107 (23.90%)

No 341 (76.10%)
Antibiotic usage (2 7 days)

Yes 283 (63.20%)

No 165 (36.80%)
CD4 counts 154.76+146.12

HIV Clinical stage (WHO)
AIDS 267 (59.60%)
HIV 181 (40.40%)

Abbreviations: NLR, Neutrophil to Lymphocyte Ratio; CD4, Cluster
Differentiation 4; HIV, human immunodeficiency virus; AIDS, acquired immunode-
ficiency syndrome; WHO, World Health Organization.

Risk Factors Associated with Oral

Candidiasis

Among 448 PLWHA, there were 207 (46.20%) partici-
pants with OC (cases) and 241 (53.80%) participants
who did not have OC (controls).

The bivariate analysis showed the risk factors which
are statistically significantly associated with oral candidia-
sis were: age, sex, xerostomia, smoking, alcohol consump-
tion, antibiotic usage > 7 days, CD4 counts < 104.5 cell/uL
and HIV clinical stage (WHO). No significant association
was found with prothesis (Table 2).

The increasing age of PLWHA (> 34 years) was signifi-
cantly associated with OC (P = 0.03; OR= 0.66; 95% CI:
0.45-0.95). Male was found to have a significant association
with OC (p = 0.002; OR = 1.88; 95% CIL: 1.26-2.80).
Xerostomia had also a strong association with OC (p = 0.000;
OR=4.15; 95% CI: 2.76-6.23). Smoking habit made greater or
almost 7 fold for OC (p = 0.000; OR= 6.83; 95% CI: 4.46—
10.44). Alcohol consumption had six times risk to have OC (p =
0.000; OR=15.76; 95% CI: 3.74-8.83). Using antibiotic for more
than 7 days made a four greater to have OC (p = 0.000; OR=
4.49; 95% CI: 2.93-6.90). The CD4 counts (< 108 cell/uL) had
three times greater for OC (p = 0.000; OR=3.29; 95% CI:
2.24-486) and AIDS (Advanced HIV clinical stage) had
a greater risk for OC (p =0.000; OR=3.58; 95% CI: 2.39-5.37).

Discussion
Oral candidiasis is a clinical predictor of HIV infection pro-
gression and it has been suggestive that OC represents
a marker of immunological state of PLWHA."'* Oral candi-
diasis is one of the seven cardinal lesions associated with HIV
besides necrotizing ulcerative gingivitis, necrotizing ulcerative
periodontitis, linear gingival erythema, hairy leukoplakia,
Kaposi’s sarcoma and non-Hodgkin lymphoma.'#2%-%!

We found that increasing age (> 34 years) was identified as
a statistically significant risk factor for OC among PLWHA
(P = 0.03; OR= 0.66; 95% CI: 0.45-0.95). In other study,
Takahashi et al (2015) revealed increasing age (p = 0.007;
Adjusted OR = 1.02; 95% CI: 1.00-1.03) was significantly
associated with OC."? Goulart et al (2018) found that age was
the risk factor for oral colonization bay Candida spp; coloniza-
tion was associated to participants aged 45 to 59 years (p=
0.0273; PR: 1.90; 95% CI: 1.57-6.31) and 60 years or more
(p=0.0273; PR: 4.43; 95% CI: 1.57-34.18), colonization risks
increased with age.”> Owotade et al (2013) reported that age
was the risk factor for oral Candidiasis (P=0.034; OR= 0.95;
95% CI: 0.90-0.99).
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Table 2 Risk Factors Associated with Oral Candidiasis; Bivariate Analysis (N=448)

Variable Case (N=207) Control(N=241) P OR Cl 95%

Age
< 34 years 86 (19.20%) 125 (27.90%) 0.03* 0.66 0.45-0.95
2 34 years 121 (27.00%) 116 (25.90%)

Sex
Male 151 (33.70%) 142 (31.70%) 0.002%* 1.88 1.26-2.80
Female 56 (12.50%) 99 (22.10%)

Xerostomia
Yes 114 (25.40%) 55 (12.30%) 0.000%* 4.15 2.76-6.23
No 93 (20.80%) 186 (41.50%)

Smoking
Yes 129 (28.80%) 47 (10.50%) 0.000%* 6.83 4.46-10.44
No 78 (17.40%) 194 (43.30%)

Alcohol consumption
Yes 115 (25.70%) 43 (9.60%) 0.000%* 5.76 3.74-8.83
No 92 (20.50%) 198 (44.20%)

Prothesis
Yes 54 (12.10%) 53 (11.80%) 0.311 1.25 0.81-1.93
No 153 (34.20%) 188 (42.00%)

Antibiotic usage (2 7 days)
Yes 167 (37.30%) 116 (25.90%) 0.000%* 4.49 2.93-6.90
No 40 (8.90%) 125 (27.90%)

CD4 counts (cell/uL)
<108 133 (29.70%) 85 (19.00%) 0.000%* 329 2.24-486
> |08 74 (16.50%) 156 (34.80%)

WHO HIV clinical stage
AIDS (II-IV) 156 (34.80%) 11 (24.80%) 0.000%* 3.58 2.39-5.37
HIV(l) 51 (11.40%) 130 (29.0%)

Note: *Statistical significance level p< 0.05.

Abbreviations: NLR, Neutrophil to Lymphocyte Ratio; CD4, Cluster Differentiation 4; HIV, human immunodeficiency virus; AIDS, acquired immunodeficiency syndrome.

This study found the difference between sex; male was
statistically significant higher (p=0.002; OR=1.88; 95%
CI: 1.26-2.80). In another study, Rao et al (2016) demon-
strated the difference between sex was statistically signifi-
cant in OC. There was a significant difference in the
occurrence of oral candidiasis 18.8%, male 10.3% female
(P=0.00).** In the other hand, Awoyeni et al (2017);
reported that female was statistically significantly higher
(p=0.042; OR=0.37; 95% CI: 0.14-0.91).%

Xerostomia is a subjective complaint of dry mouth, which
may be caused by decreased saliva production. As we know,
one of the salivary functions is to maintain the bacterial
activity. Decreasing of this can cause significant morbidity.
When this function alters, there is an increasing risk for having
diseases such as candidiasis.'”'®* Hypofunction of salivary

gland may alter the oral microbiota and increase the risk of
candidiasis and there was a significant negative correlation
between salivary flow rate and candida colony-forming units
in the patient with xerostomia. '’

In our study, xerostomia has a strong association to
have OC (P=0.000; OR= 4.15; 95% CI: 2.76-6.23).
Shinozaki et al (2012) revealed patients with xerosto-
mia exhibited significantly decreased whole salivary
flow rate, increased rate of oral mucosa symptoms
and higher numbers of candida, the cause of oral
candidiasis.'®

One of the predisposing factors for oral candidiasis is the
local factor. This local factor includes epithelial changes, loss
of vertical dimension, poor-fitting dentures, smoking and
poor oral hygiene.?’
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Smoking is one of the systemic risk factors for OC.
Smoking is associated with an increased risk of oral can-
didiasis, with possible pathomechanisms include mucosal
injury, epithelial alterations from smoke that facilitates
Candida colonization, cigarette smoke directly promotes
candida growth, suppression of local or systemic immuno-
logic defenses. Smoking patients have a greater chance of
suffering from Candida infections. Non-smoking indivi-
duals were identified as those who had not smoked
equal/more than 100 cigarettes in their lifetime.'%*%%°

In our study, smoking habit makes six times greater for oral
candidiasis (P = 0.000; OR = 6.83; 95% CI: 4.46-10.44). In
a cross-sectional study held in USA, it was found smoking was
an independent risk factor for oral candidiasis in HIV patient,
current smokers had a 2.5 times greater risk for oral candidiasis
compared to non-smokers (OR=2.5; 95% CI: 1.3-4.8). In fact
that over 40% of persons with HIV are current smokers, which
increases HIV-associated infection.”® Heavy smokers also
have six times greater to have oral candidiasis in patients
with multiple oral leukoplakia compared to lighter
smokers.”® This may explain the effect of smoking increased
the risk of oral candidiasis.

In this study, alcohol consumption had five times the risk
to have OC (P=0.000; OR= 5.76; 95% CI: 3.74-8.83).
Takahashi et al, 2015, reported the significant association
between alcohol consumption and candida esophagitis
(p=0.038)."% Petruzzi et al, 2013 also found the chronic
consumption of alcohol was a risk factor for OC (P=0.011;
OR=2.38; 95% CI: 1.22-4.67).*°

Prolong therapy with broad-spectrum antibiotics, this
alters the local flora in oral cavity and makes a suitable
environment for candida to grow.*'**

In our study revealed using antibiotic for more than 7 days
made a seven greater to have oral candidiasis (P= 0.000; OR=
4.49; 95% CI: 2.93-6.90). Hung et al, 2005 reported that on the
basis of multivariate analysis, antibiotic treatment and lower
CD4" counts less than 200 cells/mm’ were independent risk
factors for the development of oropharyngeal candidiasis
(p=0.0012; OR=6.095; 95% CI=2.038-18.229).>* Our study
revealed that CD4 counts less than 108 cell/uL had three times
greater for OC (P=0.000; OR=3.29; 95% CI: 2.24-4.86). A lot
of studies documented a relation between low CD4 counts to
oral candidiasis. Low CD4 counts make the risk of oral candi-
diasis in HIV patient increases due to low immune status or
immunosuppression.>**> As per Bodhade et al, 2011, a cross-
sectional study in India revealed OC was found to be signifi-
cantly correlated to a reduced CD4 cell counts less than 200
(p=0.000; OR=3.1; 95% CI: 1.9-4.9).° Rao et al, in 2016, in

India also showed CD4 counts < 200 cell/uL had a twice higher
risk developing OC than CD4 counts more than 200 cell/uL
(p=0.000; OR=2.446; 95% CI: 1.932-3.098).%* Nanteza et al, in
2014, with their descriptive and analytical cross-sectional study
in Uganda also showed there was a significant association
between oral candidiasis and CD4 counts less than 350 cells/
uL (P<0.001; OR=2.69; 95% CI: 1.608-4.502).>" A study in
Brazil also concluded CD4 less than 350 cell/uL had a higher
risk for developing OC compared more than 500 (p<0.001;
OR=3.82; 95% CI: 2.16-6.77).>° Takahashi et al, in 2015,
reported the significant association between CD4 cell counts
less than 100/uL with Candidiasis (p< 0.001).'* Sani et al, in
2017, found a significantly higher prevalence of candida infec-
tion, 7 (53.8%) out of 13 were observed among patients with
CD4 counts < 200 cells/uL followed by 13 (27.7%) out of 47
among patients with CD4 200500 cells/uL and 16.7% (10 out
of 60) among patients with CD4 > 500 cells/uL, respectively
(p<0.001).*® Other studies have reported a significant associa-
tion between a CD4 counts equal or less than 200 cell/uL and
oral candidiasis colonization.?> Delgado et al, 2009, found the
isolation of Candida was significantly higher in patients with
virological failure (83/147; p=0.0002) and CD4" T-lymphocyte
counts, 200 cell/mm® (30/83; p=0.0003).** Ohmit et al, 2003,
reported that the odds of oral candidiasis were increased 7-fold
for HIV-infected women with CD4 counts < 200 cells/mm’
compared within non-HIV infected women (p<0.001;
OR=7.07; 95% CI = 2.59-19.27). The odds were increased >
2-fold for patients with CD4" 200-500 cells/mm’ (p=0.026;
OR=2.95; 95% CI=1.14-7.65).°

Due to the severity of HIV progression (WHO HIV clin-
ical stage) makes an increasing susceptibility of infection and
depends on patients’ degree of immunosuppression This
severity was described by WHO HIV clinical stage. In our
study, WHO HIV clinical stage II-IV had a strong association
for OC compared with WHO stage 1 (P=0.000; OR= 3.58;
95% CI: 2.39—5.37).4] Nanteza et al, in 2014, showed clinical
WHO stage 3 had three times higher to develop OC compared
to stage 1 (p=0.025; OR=3.803; 95% CI: 1.182-12.240).*’
Putranti et al, in 2018, also showed oral candidiasis mostly
appeared in clinical stage 4. A study held in India revealed an
oral lesion was considered to be marker of progression of HIV
into the final clinical stage of AIDS.*?

Conclusion

The age, sex, xerostomia, smoking, alcohol consumption,
using antibiotic, low CD4 counts and severe clinical stage
(AIDS) are the risk factors that associated with oral can-
didiasis in HIV patients at Wangaya Hospital in Denpasar
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Bali Indonesia. Based on update overview of candidiasis,
it is reasonable to consider that the older age, male, xer-
ostomia, smoking, alcohol consumption, taking antibiotic
more than a week, low CD4 counts and severity of clinical
stage (AIDS) may predispose to the development of the
clinical manifestations of candidiasis.

Limitation of the Study

In this study, the diagnosis of oral candidiasis was solely
based on clinical findings, no definitive diagnostic test was
performed. It might be given a measurement bias into the
study.
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