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Abstract 

Candidiasis is a type of fungal infection that often spreads to the skin, mouth, throat, esophagus, 

and vagina. It is caused by the build-up of yeast called Candida [1]. There are multiple types 

of Candida that can be infective agents, with C. albicans being the most prevalent. When it 

spreads to the mouth and throat, it is called thrush or otherwise known as Oropharyngeal 

Candidiasis [1,2]. In this retrospective study, the frequency of candidiasis in the "throat" 

(pharyngeal), was examined exclusively in 1255 patients who underwent bronchoscopy. Most 

of the findings of pharyngeal candidiasis were incidental. 
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Introduction 

Candidiasis otherwise known as moniliasis is a fungal infection caused by yeasts that belong 

to the genus Candida. The most prevalent of the Candida family, is C. albicans (Monilia 

albicans). Some lesser known types include C. glabrata, C. krusei, and C. tropicalis [22]. These 

yeasts normally reside in the gastrointestinal tract and may appear on mucous membranes 

without inducing an infection [3]. As well they are regulated by the body's own native bacteria 

and immune defenses. 

 

If these mechanisms are disrupted, an overgrowth of these yeast can occur, and symptoms may 

develop [2]. Local factors predisposing for candidiasis may include smoking, decreased saliva 

production, and altered or immature mucosal flora [4]. Some systemic factors may include 

malnutrition, congenital conditions and malignancies [5,6]. Furthermore other risk factors may 

include surgery, burns, long ICU (intensive care unit) stays and an abnormality in local flora, 

triggered by broad spectrum antibiotic use or chemotherapy. As well, health conditions such 

as immune deficiency (immunocompromise) [7], pregnancy or diabetes mellitus may also 

make the patient prone to a Candida infection [3]. 

 

The symptoms one may experience depends on the localization of the infection. These 

infections may occur in the oral cavity, pharynx, esophagus, genitourinary tract and skin. 

Oropharyngeal Candidiasis or thrush affects moist surfaces around the lips, cheeks, tongue and 

throat [2]. Candida infections of the mouth can spread to the esophagus, causing esophagitis. 

Consequently, this may make swallowing problematic or painful [2]. Candidal vaginitis often 

occurs in pregnant or diabetic women [1]. As a result, patients may present with white or yellow 

vaginal discharge (leukorrhea), burning and itching of genitalia [7,8]. Cutaneous Candidiasis 

causes patches of red, moist and sensitive skin [2]. The most severe is systemic candidiasis 
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(invasive). This is when Candida spreads to the bloodstream (candidemia) and may lead to 

potentially fatal conditions like septic shock [9]. Furthermore, pharyngeal candidiasis is usually 

diagnosed by physical examination and culture samples [2]. It may be treated by using topical 

antifungal agents such as clotrimazole and nystatin for a few weeks [1,3]. This is similar to the 

treatments for cutaneous and vaginal candidiasis. Treatment for systemic candidiasis is 

typically indicated in immunocompromised patients. The usual treatment is the use of an 

intravenous anti-fungal drug such as fluconazole or caspofungin [1,3,10]. 

 

Methods 

A prospective study was conducted on patients at the KBN hospital. The sample size was 1255 

patients. The data was gathered from a database of patient charts from 2017-2021. The 

statistical software used for data analysis was IBM SPSS Statistics v25. The level of 

significance used on the basis of rejecting or retaining the null hypotheses (Ho) was 0.05. The 

null hypothesis was that there "Is no difference between age and the incidence of pharyngeal 

candidiasis". If the p-value achieved in the study was less than 0.05, Ho would be rejected. In 

contrast if Ho was greater than 0.05, Ho would be retained. A 95% confidence interval was 

deployed. As well, statistical methods used for analysis included an independent sample t-test, 

binary logistic regression, histogram, boxplot and a frequency table. 

 

Results 

There were 1255 patients who participated in the study. In Table 1, it was seen there were 5 

patients aged ≤ 25 years. Ages 26-50 had about 157 (12.4%) patients. Ages 51-75 had 736 

(58.6%) patients. Finally, the oldest group had about 357 patients. Furthermore, out of those 

presenting pharyngeal candidiasis, 3 (0.2%) were patients aged ≤ 25 years. About 117 (9.3%) 

patients aged 26-50 had pharyngeal candidiasis, whereas 203 (16.1%) patients between ages 

76-100 had pharyngeal candidiasis. Age group 51-75 had the highest number of patients 

presenting pharyngeal candidiasis at 494 (39.2%). 

 

 

Table 1: Patient characteristics. 

Characteristics Results 

Patients per age group: 

Ages ≤ 25 

Ages 26-50 

Ages 51-75 

Ages 76-100 

  

5 (0.4%) 

157 (12.4%) 

736 (58.6%) 

357 (28.4%) 

Total patients 1255 (100%) 

Patients presenting pharyngeal candidiasis: 

Ages ≤ 25 

Ages 26-50 

Ages 51-75 

Ages 76-100 

  

3 (0.2%) 

117 (9.3%) 

494 (39.2%) 

203 (16.1%) 

Total patients with candidiasis 817 (64.9%) 

Presenting Pharyngeal Candidiasis and Age groups presented as frequency and valid percent. 

 

Table 2: T-test of patient age and incidence of candidiasis. 
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Sample 

(N) 

Mean Age 

(years) SD 

Difference in 

means 
P-Value 95% CL 

Candidiasis 
Yes 817 65.39 (12.99) 

-3.397 < 0.0001 
[-4.915, -

1.879] No 438 68.79 (13.10) 

P-Value Reported from Independent Sample t-test; Cl: Confidence Interval. 

A logistic regression analysis was carried (Table 3) out to predict pharyngeal candidiasis using 

the different age groups. Ages 76-100 (not visible), was used a reference point for comparing 

with other ages. It was also seen that there was an odds ratio of 1.138 for those ≤ 25. A slightly 

higher odds ratio of 1.549 was seen for age group 51-75. The highest ratio was seen between 

in age group 26-50 at 2.219. Both age groups 51-75 and 26-50 had significant P-values, of 

0.000 and 0.001 respectively 

 

Table 3: Binary logistic regression. 

Age groups (years) Beta coefficient (β) P-value Odds Ratio 95% CI Odds Ratio 

≤ 25 0.129 0.888 1.138 [0.188, 6.894] 

26-50 0.797 0.000 2.219 [1.464, 3.362] 

51-75 0.437 0.001 1.549 [1.194, 2.008] 

 

 

 
Figure 1: Histogram displaying the frequency of pharyngeal candidiasis at different 

ages. 

*Age… (Years) is independent variable, frequency is dependent variable 

 

Once again, using the visualization of the boxplot it was seen that the distribution was skewed 

to the left (Figure 2). Those that did have pharyngeal candidiasis, had a lower median of 67 

years. The youngest individual having pharyngeal candidiasis was 18 and the oldest was 92-

years-old. There was also an interquartile range of 17 years for those with pharyngeal 

candidiasis. 
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Figure 2: Boxplot of patient age and incidence of pharyngeal candidiasis. 

 

*Candidiasis is categorical variable, age (years) is scale variable 

 

An independent sample t-test was conducted (Table 2), and it was seen that the mean age for 

those with pharyngeal candidiasis was 65.39 years, with a standard deviation of 12.99 years. 

Whereas for those that without the condition was 68.79 years, with a standard deviation of 

13.10 years. The difference in means between those with and without candidiasis was -3.397 

years. The p-value was lower than the set level of 0.05, being less than 0.0001. As well the 

confidence interval had a lower limit of [-4.915] and an upper limit of [-1.879]. 

 

Discussion 

When examining the patient characteristics table (Table 1), it was seen that most of the patients 

in the study displayed pharyngeal candidiasis. Those in age group 51-75 had the highest 

incidence of candidiasis (39.2%), whereas those ≤ 25 had the least incidence (0.2%). As well 

a majority of the patients in the study, were between 51-75 years of age. The least amount of 

participants were found in the youngest age groups less than/equal to 25 years. When 

examining patient comorbidity (Table 4), diabetic patients aged 51-75 had the most pharyngeal 

candidiasis (7.3%) out of all the age groups. Diabetic age group 76-100 had 37 (2.9%) patients 

with pharyngeal candidiasis. In contrast to the other age groups, there were no diabetic patients 

in age groups ≤ 25 and 26-50. There were the most immunosuppressed patients (those on long 

term immunosuppressants), in the age group 51-75 who presented with pharyngeal candidiasis 

(1.67%). Furthermore, there were no immunosuppressed patients ≤ 25. Out of the age groups 

that did have immunosuppressed patients, age group 26-50 had the least number of patients 

with pharyngeal candidiasis (0.6%). When examining the histogram and the boxplot (Figure 1 

and Figure 2), the distribution of individuals with pharyngeal candidiasis was skewed to the 

left. The boxplot also appeared to have a few outliers. This was mainly seen from about 35 

years to about 18 years (min, but also major outlier). The independent sample T-test had a p-

value of < 0.0001 and was statistically significant, suggesting there was in fact a difference 

between age and the incidence of pharyngeal candidiasis (Table 2). Thus, the null hypothesis 

that there is no difference between age and the incidence of pharyngeal candidiasis was 

rejected. The mean age of those with Candidiasis was 65.39 (12.99) years, which showed some 



 European Journal of Molecular & Clinical Medicine (EJMCM)  

ISSN: 2515-8260                                   Volume 08, Issue 04, 2021 

2592 

discrepancies, to those who did not present the condition with a mean age of 68.79 (13.10) 

years. The difference in means was 3.397 years lower for those with candidiasis and had an 

interval between -4.195 and -1.879. This means that those with candidiasis tend to be 3.4 years 

younger than those without the condition. The binary logistic regression (Table 3) showed that 

those who were in ages groups 26-50 were more than 2.219 times more likely to have 

candidiasis compared to those between 76-100. Furthermore, those that are between ages 51-

75 and ≤ 25, were also slightly more likely at 1.549 and 1.138 respectively, to have the 

condition compared to ages 76-100. 

 

Conclusion 

Being aware of the potential risk factors for pharyngeal candidiasis, is not only important 

knowledge for a physician, but for the health of their patient. Pharyngeal candidiasis may lead 

to burning or painful sensations, bleeding, loss of taste and impediment of eating or 

swallowing. It may also lead to fungal pneumonia and rarely systemic fungal infection . Being 

able to identify an association between possible factors and causes would be of great benefit to 

the patient. Once again, the aim of the study was to investigate whether or not age was a factor 

in the occurrence of pharyngeal candidiasis in patients undergoing bronchoscopy. It was seen 

that there was a statistically significant difference in age and the incidence of candidiasis. 

 

References 

1. Epstein JB, Polsky B (1998) Oropharyngeal candidiasis: A review of its clinical spectrum 

and current therapies. Clin Ther 20: 40-57. 

2. Singh A, Verma R, Murari A, Agrawal A (2014) Oral candidiasis: An overview. J Oral 

Maxillofac Pathol 18: 81-85. 

3. Spampinato C, Leonardi D (2013) Candida infections, causes, targets, and resistance 

mechanisms: Traditional and alternative antifungal agents. Biomed Res Int 2013. 

4. Scully C, EI-Kabir M, Samaranayake LP (1994) Candida and oral candidosis: A review. 

Critical Reviews in Oral Biology & Medicine 5: 125-157. 

5. Patil S, Rao RS, Majumdar B, Anil S (2015) Clinical appearance of oral candida infection 

and therapeutic strategies. Front Microbiol 6: 1391. 

6. Akpan A, Morgan R (2002) Oral candidiasis. Postgraduate Medical Journal 78: 455-459. 

7. Bodey GP, Anaissie EJ (1989) Chronic systemic candidiasis. Eur J Clin Microbiol Infect 

Dis 8: 855-857. 

8. Nyirjesy P (2001) Chronic vulvovaginal candidiasis. Am Fam Physician 63: 697-702. 

9. Vena A, Bouza E, Valerio M, Padilla B, Paño-Pardoet JP, al. (2017) Candidemia in non-

ICU surgical wards: Comparison with medical wards. PLoS One 12: e0185339. 

10. Rex JH, Walsh TJ, Sobel JD, Filler SG, Pappas PG, et al. (2000) Practice guidelines for 

the treatment of candidiasis. Clinical Infectious Diseases 30: 662-678. 

http://www.jomfp.in/article.asp?issn=0973-029X;year=2014;volume=18;issue=4;spage=81;epage=85;aulast=Singh
http://www.jomfp.in/article.asp?issn=0973-029X;year=2014;volume=18;issue=4;spage=81;epage=85;aulast=Singh
https://www.hindawi.com/journals/bmri/2013/204237/
https://www.hindawi.com/journals/bmri/2013/204237/
https://journals.sagepub.com/doi/10.1177/10454411940050020101
https://journals.sagepub.com/doi/10.1177/10454411940050020101
https://www.frontiersin.org/articles/10.3389/fmicb.2015.01391/full
https://www.frontiersin.org/articles/10.3389/fmicb.2015.01391/full
https://pmj.bmj.com/content/78/922/455
https://link.springer.com/article/10.1007%2FBF01963770
https://link.springer.com/article/10.1007%2FBF01963770
https://www.aafp.org/afp/2001/0215/p697.html
https://journals.plos.org/plosone/article?id=10.1371/journal.pone.0185339
https://journals.plos.org/plosone/article?id=10.1371/journal.pone.0185339
https://academic.oup.com/cid/article/30/4/662/420263
https://academic.oup.com/cid/article/30/4/662/420263

