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Abstract

Oral candidiasis is an infection that occurs in the oral cavity due to invasion of Candida sp. in the superficial mucosal
tissue. Oral candidiasis tends to occur in individuals with underlying predisposing diseases. This study aimed to
investigate the distribution of demographic characteristics and underlying disease in oral candidiasis patients at Prof.
Ngoerah Hospital, Denpasar, Bali, Indonesia. This research is a descriptive study with a cross-sectional design. The
sample consisted of 53 participants with oral candidiasis that were selected through total sampling. Data for this study
were collected retrospectively from medical records. Univariate analysis was performed to determine the prevalence
of each variable. The average age of the samples was 41.15 + 12.89 years with a male-to-female ratio of 1.65:1; were
from Denpasar (45.3%); the educational status of most patients was high school (71.7%); and most samples were self-
employed (64.2%). Based on the distribution of predisposing diseases, most patients had HIV (52.8%) and only one
predisposing disease (75.5%). Among patients with HIV, the majority were at HIV stage IV (35.8%). Most patients in
this study had a normal nutritional status (47,2%). This study showed that oral candidiasis is often found in individuals
with predisposing diseases, such as HIV, especially in stage IV. We also found oral candidiasis in the patients with no
predisposing factor identified. The presence of oral candidiasis in healthy patients with no predisposing factor identified
needs direct vigilance on other factors.
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1. Introduction

The human oral cavity is an area that is normally colonized by bacteria, fungi, viruses, and even protozoa. Disruptions
that occur in the harmonious relationship between the host and the oral microflora can cause disease [1]. Candida
albicans is the fungal species most frequently found in the oral cavity and is the main cause of oral candidiasis[1-3].
Oral candidiasis is an infection that occurs in the oral cavity due to the invasion of Candida sp. in superficial mucosal
tissue [3]. Candida sp. is not pathogenic in healthy individuals, but under certain circumstances, this fungus can cause
clinical disease [4-6]

Candida infections tend to occur in individuals with underlying predisposing conditions that affect host immunity [7].
The risk of Candida infections in the oral cavity has been widely studied and is reported to be associated with the use of
broad-spectrum antibiotics, HIV infection, organ transplantation, and malignancies [6]. The prevalence of oral
candidiasis infection was found to vary based on population characteristics with high rates in patients with malignancy
and individuals with HIV [6,8,9].
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Since the 1980s, research on oral cavity infections has been widely carried out due to the increasing incidence of
HIV/AIDS which can directly trigger an increase in the prevalence of opportunistic infections related to immune
disorders [10]. The significant increase in Candida infections is also influenced by the increase of immunocompromised
individuals due to various available medical treatments such as anticancer therapy, organ transplantation, broad-
spectrum antibiotic therapy, and increased life expectancy for individuals with certain medical conditions (malignancy,
HIV, and DM) [11]. The estimated prevalence of oral candidiasis indicates that there are at least 2 million cases
worldwide, so oral candidiasis is one of the highest cases of fungal infections along with fungal infections of the skin,
hair, and nails [10].

Various studies have extensively researched the relationship between oral candidiasis and certain diseases such as HIV
and diabetes mellitus [12,13]. However, research regarding the distribution of demographic characteristics and
predisposing disease of oral candidiasis has not been carried out much. This study aimed to investigate the distribution
of demographic characteristics and underlying disease in oral candidiasis patients at Prof. Ngoerah Hospital, Denpasar,
Bali, Indonesia.

2. Method

The type of this study was descriptive research with a cross-sectional design using secondary data from patient’s
medical records to see the distribution of demographic characteristics and predisposing disease in oral candidiasis
patients at Prof. Ngoerah Hospital Denpasar according to age, sex, district origin, educational status, occupation,
predisposing disease, HIV status, and nutritional status. A total sample of 53 medical records from oral candidiasis
patients who came during the retrieval period from 1st January 2022 to 5th April 2023 were collected. Univariate
analysis was carried out to describe each variable.

3. Result

Based on Table 1, the average age of the subject in this study is 41.15 + 12.89 years. Most of the subjects in this study
were male (62.3%) with a male-to-female ratio is 1.65:1. The majority of the subjects are from Denpasar (45.3%). In
educational status and occupation variables of most subjects are high school (71.7%) and self-employed (64.2%).

Table 1 Demographic characteristics of oral candidiasis patients at Prof. Ngoerah Hospital in 2022-2023

Variable Frequency (n) | Percentage (%)
Age (Mean) 41.15+12.89
Age Category

10-20 years 2 3.8
21-30 years 9 17.0
31-40 years 16 30.2
41-50 years 16 30.2
51-60 years 6 11.3
>60 years 4 7.5
Sex

Male 33 62.3
Female 20 37.7
District Origin

Badung 7 13.2
Bangli 3 5.7
Buleleng 8 15.1
Denpasar 24 45.3
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Gianyar 2 3.8
Jembrana 3 5.7
Karangasem 3 5.7
Klungkung 1 1.9
Tabanan 2 3.8
Educational Status

No formal schooling 2 3.8
Elementary School 6 11.3
Junior High School 1 1.9
Senior High School 38 71.7
Bachelor’s degree 6 11.3
Occupation

Housewife 4 7.5
Self-employed 34 64.2
Student 5 9.4
Civil servants and private employee | 4 7.5
Farmer 1 1.9
Unemployed 4 7.5

As outlined in Table 2, the most common oral candidiasis-predisposing disease found in this study was HIV (52.8%).
Other predisposing diseases found in oral candidiasis patients were systemic lupus erythematosus (11.3%), pulmonary
TB (7.5%), type 2 DM (5.7%), malignancy (5.7%), hypertension (3.8%), and GERD (1.9%).

Table 2 Distribution of predisposing diseases in oral candidiasis patients at Prof. Ngoerah Hospital in 2022-2023

Variable YES NO
Frequency (n) | Percentage (%) | Frequency (n) | Percentage (%)

HIV 28 52.8 25 47.2
Systemic Lupus Erythematosus | 6 11.3 47 88.7
TBC 4 7.5 49 92.5
Type 2 DM 3 5.7 50 94.3
Malignancy 3 5.7 50 94.3
Hypertension 2 3.8 51 96.2
GERD 1 1.9 52 98.1
Epilepsy 1 1.9 52 98.1
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oral candidiasis outpatients were found to have one predisposing disease (75.5%).

Table 3 Distribution of the number of predisposing diseases in oral candidiasis patients at Prof. Ngoerah Hospital in

2022-2023

In patients with HIV, based on the HIV stage status, the majority were at HIV stage IV (35.8%). Smaller percentages were

Variable Frequency (n) | Percentage (%)
Predisposing Disease

None 10 18.9
HIV 25 47.2
HIV. TBC 3 5.7
Type 2 DM 2 3.8
Type 2 DM and epilepsy 1 1.9
Systemic Lupus Erythematosus 5 9.4
Malignancy 3 5.7
Hypertension 1 1.9
Hypertension. Systemic Lupus Erythematosus. TBC | 1 1.9
GERD 2 3.8
Number of Predisposing Disease

None 10 18.9
Have 1 predisposing disease 38 75.5
Have 2 predisposing disease 4 3.8
Have 3 predisposing disease 1 1.9

found in other HIV stages, HIV stage I (7.5%), HIV stage II (3.8%), and HIV stage III (5.7%).

Table 4 HIV Status in oral candidiasis patients at Prof. Ngoerah Hospital in 2022-2023

The nutritional status of patients with oral candidiasis based on BMI values in this study was mostly in the normal

Variable Frequency (n)

Percentage (%)

HIV Stage | 4

7.5

HIV Stage Il | 2 3.8
HIV Stage III | 3 5.7
HIV Stage IV | 19 35.8
Non-HIV 25 47.2

category (47.2%), though a large number did fall in the underweight category (45.3%).
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Table 5 Nutritional Status in oral candidiasis patients at Prof. Ngoerah Hospital in 2022-2023

Variable Frequency (n) | Percentage (%)

Nutritional Status

Normal 25 47.2
Underweight 24 45.3
Overweight 1 1.9
Obesities | 3 5.7

4. Discussion

Based on demographic description, oral candidiasis in this study occurred in patients aged 18-78 years (mean 41.15 +
12.89). Oral candidiasis in this study was more common in men (62.3%) than women (37.7%). These results are
supported by research by Walangare et al. (2014) who found that oral candidiasis most often occurred in the 35-44 year
age group (42.5%) and occurred more often in men (66.7%) [13]. Epidemiological cohort study found HIV infection is
higher in men, for each 100 new HIV diagnoses, 83 are men and 17 are women [1]. This might explain the higher
percentage of oral candidiasis in men [14]. Oral candidiasis rarely occurs in young people and more often in the adult
to elderly age group, some literature explains that this is related to predisposing diseases or related systemic diseases
which are more common in this age group [15].

The most common predisposing disease found in oral candidiasis patients in this study was HIV (52.8%). Similar results
were also found in a previous study that examined the incidence of oral candidiasis in 170 patients with HIV, 64.11%
were diagnosed with oral candidiasis [16]. Patients with HIV have a significantly higher risk of oral candidiasis infection
[17]. Individuals with HIV have significantly lower levels of the protective antimicrobial peptide, namely hystatin-5,
which can increase the risk of oral candidiasis [3]. Oral candidiasis is directly related to the immune status of HIV
patients which can be estimated through CD4+ levels and HIV RNA levels [18].

The majority of patients with HIV and oral candidiasis were diagnosed with HIV stage IV (35.8%). WHO clinical staging
of HIV puts the presence of oral candidiasis at stage III (persistent oral thrush) or stage IV (oesophageal candidiasis)
and other study found that the majority of the disease was found in patients with stage I1I (66,7%) and stage [V (33,3%)
[13]. Several studies examining the relationship between the incidence of oral candidiasis and HIV explain that patients
with stage IV HIV are four times more at risk of oral candidiasis [19,20]. The occurrence of oral candidiasis in HIV
patients is a clinical indicator of immune status and can help doctors monitor the progression of HIV infection to AIDS
[17]. Our study found systemic lupus erythematosus (SLE) to be another predisposing disease, found in 11.3% of oral
candidiasis patients. Individuals with SLE experience immune system abnormalities and usually receive treatment with
immunosuppressant therapy, often including systemic steroids [21,22]. Long-term consumption of corticosteroid
immunosuppressants can increase the risk of opportunistic infections, one of which is oral candidiasis [21]. Another
predisposing disease that was also found in this study was malignancy, found in 5.7% of the patients with oral
candidiasis. Oral candidiasis that occurs in patients with malignancy and those who have undergone chemotherapy is
thought to be related to long-term neutropenia, use of broad-spectrum antibiotics, treatment with corticosteroids and
cytostatic substances, and/or xerostomia due to radiation [23]. Patients with malignancies have a high risk of
developing oral candidiasis, this is associated with the treatment received which is immunosuppressive,
immunomodulatory, and long-term antibiotic consumption [17].

The percentage of patients with oral candidiasis who have a predisposing disease for type II DM was 5.7% in our study.
The occurrence of oral candidiasis in patients with diabetes is associated with poor glycemic control, high glucose
content in saliva, xerostomia, and changes in saliva pH. Based on previous research, patients with diabetes had 3.16
times more Candida species as microflora in their oral cavity [24]. Increasing the amount of Candida in the oral cavity
causes an increased risk of opportunistic oral candidiasis infections [25,26].

Based on the number of predisposing diseases, most oral candidiasis patients were found to have one predisposing
disease (75.5%) followed by no predisposing disease (18.9%). Previous research conducted by Chu (2017) found that
91.7% of oral candidiasis patients had a systemic disease that was a predisposing factor and only 8.3% had no
predisposing disease at all [27]. Individuals with systemic diseases or related medical conditions are at greater risk of
developing oral candidiasis [15,27].
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Based on nutritional status known through BM], our study found that 47.2% of subjects had normal nutrition, followed
by 45.3% of subjects classified as underweight. Research related to nutritional status based on BMI in candidiasis
patients was also carried out by Erfaninejad et al. (2022) who found that oral candidiasis occurred in individuals with
an average BMI of 23.93 # 5.35 [19]. The incidence of oral candidiasis is related to malnutrition, malabsorption, and
eating disorders as the predisposing factors [3]. The relatively large percentage found in the malnutrition category in
this study is possibly related to the large number of research subjects who have HIV as a predisposing disease [28,29].

5. Conclusion

The result from this study showed that oral candidiasis is often found in individuals with predisposing diseases, such
as HIV, especially in stage IV. We also found oral candidiasis in the patients with no predisposing factor identified. The
presence of oral candidiasis in healthy patients with no predisposing factor identified needs direct vigilance on other
factors, so it’s important to be able to diagnose any predisposing diseases earlier by HIV testing, glucose testing, review
of medical history, and medications.
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