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Abstract

Aim: To assess the prevalence of candidiasis in oral leukoplakia in patients reporting to Saveetha Dental
College.

Background: Candidiasis is an opportunistic infection caused by the Candida albicans species. It occurs when
there is an imbalance in the microbiome, resulting in excessive growth of the species and causes white
scrapable lesions. The study thus aims at assessing its prevalence in oral leukoplakia cases.

Materials and Methods: The study was conducted from June 2019 to March 2020 at Saveetha Dental College
amongst a sample size of 97 patients between the ages of 21 to 18 years of which 92 male and 5 female patients
diagnosed as leukoplakia were included in the study . The hospital database was used to retrieve data and
tabulation of the data was done using excel sheets. Statistical analysis was done using SPSS software.
Descriptive frequency test and inferential statistics was done using Chi square test and a p value of < 0.05 was
considered statistically significant.

Results: The study reveals the prevalence of oral candidiasis in oral leukoplakia. The majority of candidiasis
and oral leukoplakia occurs in the age group of 31 to 50 years and males are found to be more affected than
females.

Conclusion: The prevalence rate agrees with other studies done on candidiasis and leukoplakia, being
conscious of the prevalence rate helps in better diagnosis and identification of dysplastic condition in
potentially malignant disorders as it is proved in earlier studies that candidal invasion is common in malignant
changes.
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Introduction

Fixed prosthodontic treatment deals with the replacement of teeth by artificial substitutes that are not readily
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The human body is a host to many microorganisms [1], from healthy gut microbiome to unbalanced and
disease-causing parasites. The body over its evolutionary period has learned to use microorganisms for various
metabolic processes and in turn, provide these organisms a place to live and food to feed on. A delicately
balanced process occurs called the symbiotic relationship, where a perfect ratio of microorganisms is
maintained, even a slight imbalance can result in various levels of diseases in the human body.

One such organism to which the human body plays host is the candida albicans species[2]. It belongs to the
yeast family and is a common inhabitant of human beings. It is evident from previous studies, the benefits of C
. albicans species, which helps break down food to a certain extent. The various microorganisms in the body
keep each other organisms in check, and hence some microorganisms are shown to help maintain the levels of
C. albicans [3]. Dysregulation of these microorganisms may cause its overgrowth and result in its imbalance. It
is interesting to note that studies have linked the increased antibacterial usage to Candida/yeast infections in
humans. Thus it can be stated that a complex system is at play to control the yeast population.

At right amounts, candida is beneficial[4], it helps aid digestion and maintains gut flora keeping them in check.
However, if an overgrowth is present candidal infection may occur in various parts of the body. The present
study will focus on association of oral leukoplakia with candidiasis.

Oral candidiasis, also known as oral thrush is a commonly prevalent condition affecting the human population.
It is commonly seen in infants and prevalent among the adult population as well. It clinically presents as a white
scrapable patch in the oral cavity [5]. In people with weak immune systems [6] the mouth can serve as a hotspot
for the spread of disease to other parts of the body since all food passes down through it, a significant exchange
of microbiome takes place, and thus the need to treat this condition. The symptoms include bleeding, soreness of
the mouth, loss of taste, etc. There is evidence to suggest diet plays an important role in yeast infections [7,8].
Diet is known to greatly enhance and affect the gut bacteria which in turn affects the yeast growth. Candidiasis
being a white lesion has stirred some confusion in relation to another white lesion, namely leukoplakia.
Although both have similarities, leukoplakia is an established premalignant lesion and thus accurate diagnosis is
necessary [9,10].

This study looks over the prevalence of candidiasis and leukoplakia [11]. Since both these conditions have been
linked to diet by many studies it can be safely said that there is a correlation between the two conditions [12]. It
is also important to note that previous studies have correlated dysplasia and candida species, thus providing
another link between the two lesions[13]. The study thus aims to correlate oral candidiasis and oral leukoplakia
and assess the reason for its correlation. This helps in better understanding the condition and diagnosis of the
early malignant changes in oral leukoplakia even when clinically appears as homogeneous with low risk for
cancer.

Materials and Methods

The study has been thoroughly planned for methodology. The study has been conducted retrospectively and
Saveetha Dental Hospital using the patient database, both data collection and analysis were done from June
2019 to March 2020. Using the Hospital database provides a large dataset to work on with reducing the hassle
and time to evaluate patients independently. Since the study involves patients reporting to Saveetha Dental
Hospital the population study is mostly centered around the hospital thus it lacks diversity in terms of location
and socioeconomic status and may not directly represent the general population. Permission to access patient
reports was obtained and ethical clearance was provided by the ethical board ( ethical approval number
SDC/SIHEC/2020/DIASDATA/0619-0320 ). The hospital patient database was used to review and analyze data
specific to candidiasis and leukoplakia. Verification of the data was done using histopathological reports and
clinical pictures. The collected data were tabulated in excel sheets and statistical analysis was done using the
SPSS software. Incomplete reports were excluded from the study to prevent distortion and bias. The frequency
distribution test was done in terms of age, gender, type of tobacco used and the presence of candidiasis in
leukoplakia, further Chi square test was performed for the association of candidiasis and leukoplakia to
comprehend its present trends.

Results

This study looked into the association of candidiasis with leukoplakia with respect to age, gender, and tobacco
associations, in order to analyze its prevalence and thus assess its course. This also gives an idea of the causes
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specific to the study population and suggests steps that need to be taken to effectively identify/ diagnose this
condition.

The present study involves a total of 97 patients that were reported positive for leukoplakia, this was confirmed
using the patient reports and clinical pictures. The study population varied in age from 21 - 80, with the mean
affected age being 31-50, with 94 % males, 6% females affected. The study has been thoroughly analyzed and
can be summarized into 5 main points as seen from graphs 1-5.

The prevalence of oral leukoplakia in oral candidiasis was found to be 36% ( graph 1). Coming to the next
finding that looks at gender predilection for candidiasis, it was found that males are more affected at 94%
compared to a 6% occurrence rate in females (graph 2).

Looking at the prevalence of candidiasis by age, the Majority of the patients are in the 31 - 40 and 41 - 50 age
groups at 29% each. The 21 - 30 and 51 - 60 age groups had an occurrence rate of 17% each and 8% in 61 - 70
years age groups (graph 3).

Next, looking at the prevalence of candidiasis by tobacco usage, the majority of the patients having candidiasis
do not use tobacco - 37%, followed by paan usage in 34%, smoking tobacco in 23%, and gutka in 5%. ( graph
4 ). The study further assessed the correlation of candidiasis and leukoplakia using the Chi-square test ( Chi
square value - 3.445 , p-value =0.328 ) and was found to be statistically not significant. It is observed that
majority of the candidiasis cases occurs in homogeneous leukoplakia at 31% occurrence rate followed by
verrucous leukoplakia ( 3.1% ) and nodular and speckled leukoplakia ( 1% each ) ( graph 5 and 6) however
narrowing the observation to include candida cases alone, 86% of candidiasis occurs in homogeneous
leukoplakia and the remaining 8.5% in verrucous leukoplakia and 3% in nodular and speckled leukoplakia each
. The study further analysed the association between presence/absence of candidiasis and type of tobacco
product used. Association between candidiasis and type of tobacco was done using Chi-square test ( Chi square
value - 5.771 , p-value =0.123 ) and was found to be statistically not significant. It was observed that pan
chewing habit was highly prevalent among oral candidiasis patients.
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Graph 1 represents the frequency distribution of oral candidiasis among oral leukoplakia patients. The X-
axis represents presence or absence of candidiasis and the Y-axis represents the frequency of candidiasis

among the leukoplakia patients . It is observed that oral candidiasis is present in 36% of oral leukoplakia
patients.
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Graph 2 represents the frequency distribution of oral candidiasis patients in males and females. The X-axis
represents the gender and the Y-axis represents the frequency of the oral candidiasis cases. It is observed that
males (94.3% ) have a higher prevalence of leukoplakia when compared to females ( 5.71% ).
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Graph 3 represents the frequency distribution of oral candidiasis patients in various age groups. The X-axis
represents the age group and the Y-axis represents its frequency of candidiasis in oral leukoplakia. It is
observed that the 41-50 years age group ( 31.4% ) have the highest prevalence rate followed by 31-40, 21-30,
51-60, 61-70 and 71-80 age groups having a prevalence rate of 28.57, 17.14, 14.3, 5.71 and 2.9 respectively.
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Graph 4 represents the frequency distribution of oral candidiasis patients based on the type of tobacco product
used. The X-axis represents the type of tobacco product used and the Y-axis represents the frequency of
candidiasis patients. It is observed that non tobacco users have the highest prevalence ( 37.14% ) followed by
pan chewing habit ( 34.3% ), smoking tobacco ( 22.9% ) and gutka ( 5.7% ).
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Graph 5 represents the association between presence/absence of candidiasis and homogeneous leukoplakia. The
X-axis represents the presence /absence of candidiasis and the Y-axis represents the frequency of oral
leukoplakia patients diagnosed with homogeneous leukoplakia. Association between candidiasis and type of
homogeneous leukoplakia was done using Chi-square test ( Chi square value - 3.445 , p-value =0.328 ) and was
found to be statistically not significant. It was observed that 40.5% of homogeneous leukoplakia patients were
also diagnosed with candidiasis.
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Graph 6 represents the association between presence/absence of candidiasis and type of non homogeneous
leukoplakia. The X-axis represents the presence /absence of candidiasis and the Y-axis represents the type of
non homogeneous leukoplakia hamely nodular leukoplakia, speckled leukoplakia and verrucous leukoplakia (
depicted in yellow, green and red respectively ). Association between candidiasis and type of oral leukoplakia
was done using Chi-square test ( Chi square value - 3.445 , p-value =0.328 ) and was found to be statistically not
significant. It was observed that verrucous leukoplakia had the highest prevalence among the oral candidiasis
patients.

Candidinsis

Wt present
Bpresent

30

20+

Frequency of lzukoplakia patients

A
2

2,00%

Ghuthe

Pan chewing amoking tobacoo Mo tobacoo

Type of tobacoco

Graph 7 represents the association between presence/absence of candidiasis and type of tobacco product used.
The X-axis represents the type of tobacco namely gutka , paan , smoking tobacco and no tobacco and the Y -axis
represents its frequency among candidiasis patients ( presence of candidiasis in green and absence of candidiasis
in blue ). Association between candidiasis and type of tobacco was done using Chi-square test ( Chi square
value - 5.771 , p-value =0.123 ) and was found to be statistically not significant. It was observed that pan
chewing habit was highly prevalent among oral candidiasis patients.
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Discussion

Candidiasis is an opportunistic infection. Understanding its epidemiology can greatly help in diminishing its
prevalence. This study has thus aimed at correlating leukoplakia and candidiasis in order to understand how age,
gender, and tobacco usage can affect its occurrence [14,15].

The study reveals a 36% prevalence of oral Candidiasis in oral leukoplakia. Studies by various authors show
candidiasis is directly linked to leukoplakia. The results of the current study are in consensus with other study
results which reveal oral candidiasis and oral leukoplakia to be associated to some degree. A study by Shah et
al in the year 2018 shows a 47.5% correlation between the two lesions [16]. The entity candidal leukoplakia is
often used to describe a combination lesion, this proves the hypothesis of them linked by a common causative
factor to a certain extent. The study suggests a higher male predilection when compared to females [17]. Of the
36% affected by candidiasis 94% are male and only 6% females which reveals a very strong male predilection.
To better comprehend this, it has to be noted that the sample population has to be observed carefully, the study
population is predominantly male considering the percentage of affected females independently gives a 40%
prevalence of candidiasis, and 33% of males affected which results in quite the opposite finding i.e. female
affected more than males ( within leukoplakia patients ) when independently analyzed. However, the
percentage of prevalence is within 30 to 40%, and thus not significantly different. This is in consensus with
other studies [18].

The study further reveals 31 - 50 years of age groups are most commonly affected, however, some studies
suggest a higher prevalence rate for the above 50 years owing to their reduced immunity. Although some studies
confirm the present findings and thus is in consensus with other studies. The study assesses candidiasis
prevalence by type of tobacco use [19], the majority of the candidiasis occurs in non-tobacco users at 37% and
paan is the most commonly associated tobacco followed by smoking. Gutka however is the least used amongst
the candidiasis patients at 5%. Many studies disapprove of the association of smoking and tobacco with
candidiasis, and is in agreement with the present study.

The study reveals 86% of candidiasis occurs in homogeneous leukoplakia and the remaining 8.5% in verrucous
leukoplakia and 3% in nodular and speckled leukoplakia each [20]. The previous study suggests speckled
leukoplakia has a high incidence rate in candidiasis however not many studies have been done in this regard
which necessitates the importance of conducting similar studies on a larger scale. However, it has been
established by other studies that candidal invasion is common in non-homogeneous leukoplakias. Given the
association of candidiasis with dysplasia and leukoplakia, it suggests an increased risk of transformation of non-
homogeneous leukoplakia into a carcinoma[20]. The study observed that pan chewing habit was highly
prevalent among oral candidiasis patients. This finding is agreed upon by other research studies [21]

This study was performed in a retrospective manner, and thus has certain limitations to it. Since the study was
performed in Saveetha Dental Hospital, the sample population is restricted to the people living in close
proximity to the hospital, this drastically limits the sample diversity ( similar socio-economic status and location
) which in turn affects the study outcome. Also, this may not depict the general population precisely. Another
drawback of this study is the limited sample size. The future scope of this study is thus to perform a prospective
study on a much larger scale to better understand the epidemiology of the disease. This will greatly help in
advance in the diagnosis and treatment front [22,23], as early diagnosis is key to combating any disease [24,25]

Conclusion

The study reveals the prevalence and association of leukoplakia and oral candidiasis. Study reveals that
candidiasis is significantly associated with homogenous leukoplakia and the 31 - 50 years age group is found to
be most affected compared with the other age groups. A total of 36% candidiasis prevalence rate was seen
amongst the leukoplakia patients. However further studies are required to confirm gender predilection and
tobacco usage and its overall effects. The future scope is to conduct more studies in a prospective manner on a
larger scale to study the prevalence of candidiasis in oral leukoplakia to evaluate the malignant risk potential.
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