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Abstract

BACKGROUND

Candida esophagitis (CE) is among the commonest esophageal infections and is
known as an opportunistic fungal infection mostly affecting people living with the
human immunodeficiency virus (HIV). However, some medical conditions might
predispose HIV-negative individuals to esophageal candidiasis. The epidemio-
logy and associated endoscopic findings of CE among people without HIV have
rarely been reported.

AIM
To investigate the prevalence of CE among HIV-negative persons, and determine
risk factors predicting CE.

METHODS
Between January 2015 and December 2018, all consecutive outpatients who under-
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went routine esophagogastroduodenoscopy as part of health check-ups at their own expense at the
Health Check-up Center of the Kaohsiung Veterans General Hospital, Taiwan, were recruited in
this study. Those with positive HIV serology results were excluded. Sociodemographic and clinical
characteristics including age, gender, economic status, smoking history, alcohol consumption, tea
and coffee consumption, underlying diseases, body fat percentage, body mass index, endoscopic
findings, and Helicobacter pylori infection status were carefully reviewed. CE was confirmed by
endoscopic biopsy and pathological assessment with hematoxylin and eosin and periodic acid-
Schiff staining. To evaluate independent factors predicting the development of CE, we conducted
a univariate analysis of clinical characteristics. The variables found to be significant via univariate
analysis were subsequently included in a multivariable analysis of potential risk factors for CE
development.

RESULTS

A total of 11802 participants were included in this study. Forty-seven (0.4%) were confirmed as
having CE by pathological examination. Univariate analysis identified older age, the presence of
chronic kidney disease, alcohol consumption, and steroid use (P = 0.023, < 0.001, 0.033, and 0.004,
respectively) as significantly associated with CE. Multivariable analysis revealed older age
[adjusted odds ratio (OR) = 1.027; 95%Cl: 1.001-1.053; P = 0.045], chronic kidney disease (adjusted
OR = 13.470; 95%CI: 4.574-39.673; P < 0.001), alcohol consumption (adjusted OR = 2.103; 95%CI:
1.151-3.844; P = 0.016), and steroid use (adjusted OR = 24.255; 95%ClI: 5.343-110.115; P < 0.001) as
independent risk factors for CE development. The presence of dysphagia was associated with
severe CE (P = 0.021).

CONCLUSION
The prevalence of CE among HIV-negative persons was 0.4% in Taiwan. Independent risk factors
for CE were older age, chronic kidney disease, alcohol consumption, and steroid use.

Key Words: Candida esophagitis; Prevalence; Risk factors; Human immunodeficiency virus

©The Author(s) 2022. Published by Baishideng Publishing Group Inc. All rights reserved.

Core Tip: Candida esophagitis (CE) is not only an opportunistic fungal infection affecting people living
with the human immunodeficiency virus (HIV) but has also been identified in HIV-negative individuals.
The prevalence of CE in Taiwan has reached 0.4% in general population, higher than previous reports.
Significant risk factors include older age, chronic kidney disease, alcohol consumption, and steroid use. It
is among the etiologies causing dysphagia in the general population, and esophagogastroduodenoscopy
combined with histopathological examination are essential for accurate diagnosis.

Citation: Chen YH, Jao TM, Shiue YL, Feng 1J, Hsu PI. Prevalence and risk factors for Candida esophagitis among
human immunodeficiency virus-negative individuals. World J Clin Cases 2022; 10(30): 10896-10905

URL: https://www.wjgnet.com/2307-8960/full/v10/i30/10896.htm

DOI: https://dx.doi.org/10.12998/wjcc.v10.i30.10896

INTRODUCTION

Candida esophagitis (CE) is a fungal infection of the esophagus caused by Candida species. It is one of the
most common esophageal infections and is known as an opportunistic infection associated with human
immunodeficiency virus (HIV) infection[1-5]. Candida albicans is the causative agent in most cases.
Infections caused by other species such as C. glabrata, C. dubliniensis, C. tropicalis, C. stellatoidea and C.
krusei have been reported[6,7]. In HIV-negative individuals, the prevalence of CE ranges from 0.3%-
10.5%[8-11].

Some medical conditions and treatments, including the presence of malignancies, diabetes mellitus,
steroids, radiation therapy, antimicrobial therapy, liver cirrhosis, acid suppression therapy, and
dentures, have been associated with CE development[9,12,13]. Upper endoscopy is a sensitive and
reliable method for diagnosing CE[14]. The typical endoscopic findings of CE are elevated white
plaques coating the esophageal mucosa with either a nodular, linear, or confluent pattern. An
endoscopic severity grading for CE has been proposed by Kodsi et al[15], Asayama et al[16] and
Takahashi et al[17].
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Currently, the prevalence of CE among HIV-negative individuals remains unknown in Taiwan. We
aimed to investigate the prevalence of CE among HIV-negative individuals in Taiwan and determine
independent risk factors for CE development in the general population.

MATERIALS AND METHODS

Patients

Between January 2015 and December 2018, all consecutive outpatients who underwent routine
esophagogastroduodenoscopy (EGD) as part of health check-ups at their own expense at the Health
Check-up Center of the Kaohsiung Veterans General Hospital, Taiwan, were recruited in this study.
Most of these individuals were physically healthy without medical illness or signs of immunodeficiency
and underwent health check-ups to rule out physical disorders, particularly malignancy. Other
participants either had routine physical check-ups arranged by their employers or sought medical
consultations to evaluate physical symptoms. An HIV serologic test was performed in 81% of the
population. The exclusion criteria were: (1) Age < 20 years; (2) Refused biopsy for suspicious
gastrointestinal tract lesions; and (3) A positive HIV serology result.

Questionnaire

As a routine practice at our physical examination center, every outpatient was instructed to fill out a
questionnaire detailing their personal history, demographic data, medical history, as well as their
history of smoking, alcohol consumption, and coffee and tea consumption. The questionnaire was
designed with a mainly dichotomous manner, and the questions were divided in detail according to
different functional systems of the human body. The questionnaire also captured self-reported
gastrointestinal discomfort or symptoms, including acid reflux symptoms, epigastric pain, dysphagia,
odynophagia, and dyspepsia.

Study design

Clinical data including personal information from the questionnaire, laboratory data, body weight, body
mass index (BMI), body fat percentage, endoscopic findings, and histopathologic findings were
collected by retrospective chart review. The endoscopy devices used for examinations from January
2015 through August 2015 were the GIF-XP260N, GIF-XQ260, GIF-Q260, and GIF-H260Z systems
(Tokyo, Japan). New endoscopy systems, the GIF-H290Z and GIF-HQ290, were introduced to our
department and used for endoscopic examinations from September 2015 onward. All endoscopic
examinations throughout the entire study period were performed by five experienced endoscopists.
Most of the endoscopic procedures were performed under conscious sedation with the administration of
intravenous sedative agents by anesthesiologists. Some patients did not undergo conscious sedation
because of advanced age, high risk of anesthesia complications due to underlying medical conditions, or
personal reasons. If a participant underwent more than one endoscopic examination during the study
period, only the results of the first examination were included in the analysis. CE was suspected when
we endoscopically identified white plaques coating the esophageal mucosa that could not be washed
away[18]. The endoscopic CE severity was graded according to the classification proposed by Kodsi et al
[15]. The diagnosis was confirmed by endoscopic biopsy for histopathologic assessment with hema-
toxylin and eosin and periodic acid-Schiff staining.

Statistical analysis

The primary endpoint was the presence of histopathologically-confirmed CE. To identify risk factors for
CE, we conducted univariate analysis with the chi-square test or Fisher’s exact test for categorical
variables and two sample t test for continuous variables, to individually investigate the associations
between 29 clinical variables and the presence of CE. These variables included age; gender; smoking
history; alcohol consumption history; coffee, tea, and betel nuts use; underlying disease status; surgical
history; systemic steroid use; Helicobacter pylori infection status; waist circumference (normal: < 90 cm
for males and < 80 cm for females; obese: > 90 cm for males and = 80 cm for females); body fat
percentage (normal: < 25% for males and < 30% for females; obese: > 25% for males and = 30% for
females); BMI (normal: < 24; overweight: 24 < BMI < 27; obese: = 27); and endoscopic findings. The
variables found to be statistically significant in the univariate analysis were subsequently assessed by
multivariable logistic regression analysis to identify independent factors predicting CE. All statistical
analyses were performed using the SPSS for Windows, version 12.0 (SPSS Inc., Chicago, IL, United
States). P-values less than 0.05 were considered statistically significant. The statistical methods in this
study were reviewed by Dr. I-Jung Feng, Associate Professor of Biostatistics in National Sun Yat-sen
University, Kaohsiung City, Taiwan.
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RESULTS

Participant characteristics and endoscopic findings

During the study period, a total of 11805 participants were enrolled. Most of these individuals (n = 7968,
67.5%) were physically healthy and underwent their health check-ups to rule out physical disorders,
particularly malignancies. The remaining individuals either underwent employment-related check-ups (
n =2691, 22.8%) or had sought medical consultations to evaluate physical symptoms (n = 1146, 9.7%). Of
these, we excluded two participants who refused biopsy sample collection and one with a positive HIV
serology result. Finally, the data of 11802 individuals (mean age, 51.29 + 11.58 years; 55.7% male) were
included in the analyses.

Endoscopically suspected CE was observed in 71 (0.6%) individuals, and 47 participants were
confirmed to have CE via biopsy examination. Therefore, the overall prevalence of CE was 0.4%. The
histopathologic diagnoses of the remaining 24 participants were normal esophageal mucosa (1 = 3),
chronic esophagitis (n = 18), and glycogenic acanthosis (1 = 3). No dysplasia or adenocarcinoma was
detected. Among the included 11802 individuals, a total of 9560 participants received HIV serology
testing, and the results were negative. The prevalence of CE in the participants with negative results of
HIV serology was 0.5%.

Univariate analysis of clinical characteristics associated with CE

Table 1 shows the clinical characteristics of the subjects with and without CE. The mean age was
significantly higher among individuals with CE than among those without CE. Alcohol consumption,
chronic kidney disease (CKD), and steroid use were more common among participants with CE.
Although men and obese individuals (defined by a high body fat percentage) were more likely to have
CE than women and participants with normal body fat percentages, respectively, these differences were
not statistically significant.

Multivariable analysis of independent factors predicting the development of CE

Multivariable analysis revealed older age [adjusted odds ratio (OR) = 1.027; 95%CI: 1.001-1.053; P =
0.045], CKD (adjusted OR = 13.470; 95%CI: 4.574-39.673; P < 0.001), steroid use (adjusted OR = 24.255;
95%Cl: 5.343-110.115; P < 0.001), and alcohol consumption (adjusted OR = 2.103; 95%CI: 1.151-3.844; P =
0.016) as significant risk factors for CE development (Table 2).

Clinical symptoms predicting endoscopic severity

The endoscopic appearance of CE was classified as grade I to grade IV according to the Kodsi system
[15]. Table 3 summarizes the association between the endoscopic severity of CE and clinical symptoms.
Most of the participants were classified as grade II (n = 29). Of the 47 participants with histopatholo-
gically-confirmed CE, seven had chest pain, three had abdominal pain, and one had dysphagia. None of
the patients complained of globus, acid reflux, or odynophagia. The presence of dysphagia was
associated with severe CE (P = 0.021).

DISCUSSION

CE is the most common opportunistic gastrointestinal disorder among people living with HIV, and a
low CD4+ cell count (< 200 cells/mL) is one of the most important risk factors for CE in this population
[19]. However, in the HIV-negative population, CE is occasionally identified accidentally during EGD
for other indications. In this study, 47 otherwise healthy subjects undergoing routine health check-ups
in Taiwan were confirmed to have CE, reflecting an overall prevalence of 0.4%. Our study also
demonstrated older age, CKD, steroid use, and alcohol consumption as independent risk factors
predicting the presence of CE.

The previously reported prevalence of CE in HIV-negative populations ranges from 0.3%-10.5%;
these rates have tended to increase over time[17]. However, the prevalence of CE in the general
population is rarely discussed. Choi et al[8] conducted a retrospective study from July 2005 through
April 2011 to evaluate the prevalence of incidentally identified CE among healthy individuals in Korea,
diagnosed endoscopically or histologically; they found a prevalence of 0.32%. Another retrospective
study conducted in Korea by Kim et al[9] revealed a 0.35% prevalence of histology proven CE in a health
check-up population. Recently, Ou et al[13] determined a prevalence of 0.39% among patients un-
dergoing EGD for various medical conditions in Taipei, Taiwan. However, most of their patients with
CE were diagnosed by endoscopic findings and not confirmed histopathologically. In our study, all CE
diagnoses were confirmed by histopathologic examination. The results estimate the prevalence of CE in
the Taiwanese general population to be 0.40%. We also identified older age, steroid use, alcohol
consumption, and CKD as independent risk factors for CE development.

Candida albicans commonly colonizes the human gastrointestinal tract, with a variety of adhesins
facilitating attachment to epithelial and endothelial surfaces[20]. Whether or not mucocutaneous
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Table 1 Univariate analysis of clinical characteristics associated with Candida esophagitis

Candida esophagitis (%)

Characteristics P value
Yes (n=47) No (n = 11755)

Age (yr) (mean * SD) 55.13 +11.73 51.27 £11.58 0.023

Male gender 32 (68.1) 6541 (55.6) 0.087

Smoking 9(19.1) 1979 (16.8) 0.672

Consumption of alcohol 30 (63.8) 5674 (48.3) 0.033

Consumption of betel nuts 3(6.4) 400 (3.4) 0.216

Underlying disease

Cardiovascular disease 5 (10.6) 1520 (12.9) 0.640

Pulmonary disease 3(6.4) 542 (4.6) 0.478

Diabetes mellitus 4(8.5) 845 (7.2) 0.579

Hepatitis 6 (12.8) 975 (8.3) 0.281

Malignancy 0(0) 224 (1.9) 1.000

Hyperlipidemia 6 (12.8) 1376 (11.7) 0.821

Chronic kidney disease 4(8.5) 70 (0.6) <0.001

Steroid use 2(4.3) 21 (0.2) 0.004

Previous gastric surgery 0(0) 3(<0.1) 1.000

Symptoms

Acid reflux 0(0) 344 (2.9) 0.648

Chest pain 7 (14.9) 1549 (13.2) 0.729

Nausea/vomiting 0(0) 200 (1.7) 1.000

Abdominal pain 3(6.4) 1264 (10.8) 0.334

Dysphagia 1(21) 134 (1.1) 0.525

Odynophagia 0(0) 7 (0.1) 0.867

Globus 0 (0) 25(0.2) 1.000

Waist 0.182

Normal (< 90 cm for males, < 80 cm for females) 26 (55.3) 7600 (64.7)

Obese (= 90 cm for males, > 80 cm for females) 21 (44.7) 4155 (35.3)

Body fat percentage 0.081

Normal (< 25% for males, < 30% for females) 28 (59.6) 8347 (71.1)

Obese (= 25% for males, > 30% for females) 19 (40.4) 3387 (28.9)

BMI 0.463

Normal (BMI < 24) 22 (46.8) 6523 (55.5)

Overweight (24 < BMI < 27) 15 (31.9) 3293 (28.0)

Obese (27 = BMI) 10 (21.3) 1939 (16.5)

Helicobacter pylori infection 9(19.1) 2047 (17 .4) 0.754

Endoscopic findings

Reflux esophagitis 7 (14.9) 2940 (25.0) 0.110
Hiatal hernia 20 (42.6) 5302 (45.1) 0.726
Gastric ulcer 23 (48.9) 4896 (41.7) 0.312
Duodenal ulcer 2(43) 850 (7.2) 0.580
Gastric and duodenal ulcer 23 (48.9) 5179 (44.1) 0.501
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ESEM 5 (10.6) 1277 (10.9) 0.961

Barrett's esophagus 1(2.1) 283 (2.4) 1.000

BMI: Body mass index; ESEM: Endoscopically suspected esophageal metaplasia.

Table 2 Multivariable analysis of risk factors predicting Candida esophagitis

Clinical factor Coefficient Standard error Odds ratio (95%Cl) P value
Age 0.026 0.013 1.027 (1.001-1.053) 0.045
Chronic kidney disease 2.600 0.551 13.470 (4.574-39.673) <0.001
Steroid use 3.189 0.772 24.255 (5.343-110.115) <0.001
Alcohol consumption 0.743 0.308 2.103 (1.151-3.844) 0.016

Table 3 The relationship between endoscopic severity of Candida esophagitis and clinical symptoms

Severity (%)
Symptoms P value
Grade 1 (n=11) Grade 2 (n=29) Grade 3 (n = 6) Grade 4 (n=1)
Chest pain 3(27.3) 4(13.8) 0(0) 0(0) 0.564
Abdominal pain 1(9.1) 2(6.9) 0 (0) 0 (0) 1.000
Dysphagia 0(0) 0(0) 0(0) 1 (100) 0.021
Globus 0(0) 0(0) 0(0) 0(0) N/A
Acid reflux 0(0) 0(0) 0(0) 0(0) N/A
Odynophagia 0(0) 0(0) 0(0) 0(0) N/A

N/ A: Not applicable.

invasion or systemic infection occurs depends on host and fungal factors[21]. Oral or aerosolized
corticotherapy is a well-known risk factor associated with CE[22-24]. The prevalence of CE among
inhaled corticosteroid users has been reported to be as high as 37%[25].

We are not the first to report alcohol consumption as an independent risk factor for CE development.
Choi et al[8] and Zillessen et al[26] also identified alcohol consumption as a significant predisposing
factor for CE. Recently, a retrospective study conducted at the endoscopy unit of a tertiary hospital in
Mwanza, Tanzania, by Mushi et al[27] also identified that individuals with a history of alcohol
consumption were at high risk of developing CE. According to previous reports, the amount of gastric
acid output may be influenced by different alcohol concentrations; beverages with low ethanol content,
such as beer and wine, are stimulants of gastric acid secretion, while beverages with higher ethanol
concentrations, such as spirits, do not stimulate and even may decrease gastric acid secretion[28,29].
Moreover, the stomach's adaptive capacity may change its response to alcohol in association with
chronic alcoholism. Atrophic gastritis and superficial gastritis, with or without associated hyposecretion
of gastric acid or achlorhydria, are more often associated with chronic alcoholism[28]. In addition, the
parietal cells, which are responsible for acid secretion, decrease in number with increasing alcohol
exposure[29]. Given that acid suppression therapy probably facilitating colonization of the esophagus
by oral bacteria and yeast due to elevated gastric pH may contribute to the development of CE, heavy
alcohol consumption may also increase the risk of CE via the same mechanism[28,30-32].

In the present study, older age was another independent risk factor associated with CE development.
This finding was consistent with previous findings by Takahashi et al[17], who demonstrated advanced
age as a risk factor for CE among HIV-negative patients[20]. Indeed, the aging process may attenuate
the host’s ability to mount a robust or effective immune response. The underlying mechanism of
impaired immunity may be associated with defects in hematopoietic bone marrow and peripheral
lymphocyte migration, maturation, and function[33].

The present study also revealed CKD as an independent risk factor for CE development. This
important finding has rarely been reported. Thorman et al[34] reported that oral fungal infection was
significantly more prevalent among patients with end-stage renal disease (ESRD). In addition,
lymphocyte numbers and the CD4/CDS ratio are diminished in patients with ESRD. In fact, both the
quantity and quality of T-cell activation are impaired in the context of chronic renal failure[35].
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Furthermore, cellular mechanisms are essential in host responses to fungal infections and candidiasis at
the gastrointestinal surface. Dysfunction of T-lymphocytes and a reduction in their number are typically
observed in patients with mycotic diseases. Reductions in T-lymphocyte number and in the ratio of T-
helper to T-suppressor cells are of critical importance for explaining diminished IgA production and
enhanced adhesion of fungal cells to the surface of host cells, as well as for facilitating the intrusion of
fungi throughout the skin and mucous membranes[20]. Therefore, it is reasonable to expect CKD as a
risk factor for CE.

Common symptoms associated with CE include dysphagia, odynophagia, retrosternal chest pain,
epigastric pain, and acid reflux symptoms[16,22]. A cross-sectional study conducted by Takahashi et al
[10] found dysphagia and odynophagia as the only two symptoms predicting CE among individuals
without HIV. In our study, the presenting symptoms among participants with CE were chest pain (n =
7,14.9%), abdominal pain (n = 3, 6.4%) and dysphagia (n =1, 2.1%), similar to the findings mentioned
above. However, none of these symptoms were significantly associated with CE according to the
multivariable analysis.

The association between clinical symptoms and the endoscopic severity of CE graded by Kodsi’s
classification has been investigated before. Asayama ef al[16] reported that the presence of odynophagia
was significantly associated with grade III and grade IV CE. In our study, none of the participants with
CE presented with odynophagia. Although none of the patients with grade I to grade III CE presented
with dysphagia, dysphagia was a presenting complaint in the one patient with grade IV CE.

This study has several limitations. First, its retrospective observational design means that it was
subject to confounding by unmeasured variables. Second, in real-world clinical practice, some
situational factors can influence the CE detection rate, such as the foregoing of endoscopic biopsy
examination because of overlooked low-grade CE or misdiagnoses of CE as foreign body reactions or
glycogenic acanthosis. Third, there were relatively few CE cases, making it difficult to definitively
confirm associations between clinical symptoms and the endoscopic severity of CE.

CONCLUSION

In conclusion, the prevalence of CE among HIV-negative participants in this single-center cohort in
Taiwan was 0.4% from 2015 through 2018. Older age, CKD, alcohol consumption, and steroid use were
independent risk factors for CE development.

ARTICLE HIGHLIGHTS

Research background

Candida esophagitis (CE) is an opportunistic esophageal fungal infection mostly affecting human
immunodeficiency virus (HIV)-positive people. However, some HIV-negative individuals are prone to
esophageal candidiasis under certain medical conditions.

Research motivation

The definite diagnosis of CE relies on both endoscopic and histopathological findings. However, the
epidemiology of CE diagnosed with strict histopathological confirmation among the general population
without HIV in Taiwan has rarely been reported.

Research objectives
To update the prevalence of CE among HIV-negative persons, and identify independent risk factors
predicting CE in Taiwan.

Research methods

HIV-negative outpatients who underwent routine esophagogastroduodenoscopy at the Health Check-
up Center of the Kaohsiung Veterans General Hospital, Taiwan, between January 2015 and December
2018 were recruited. Sociodemographic status, clinical characteristics, and endoscopic findings were
carefully reviewed. CE was confirmed by endoscopic biopsy and pathological assessment. A univariate
analysis of clinical characteristics was conducted to evaluate independent factors predicting CE.
Significant variables found via univariate analysis were subsequently included in a multivariable
analysis of potential risk factors for CE development.

Research results
A total of 11802 participants were included in this study. The prevalence of CE confirmed by

pathological examination was 0.4%. Multivariable analysis revealed older age [adjusted odds ratio (OR)
=1.027; 95%CI: 1.001-1.053; P = 0.045], chronic kidney disease (adjusted OR = 13.470; 95%CI: 4.574-
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39.673; P < 0.001), alcohol consumption (adjusted OR = 2.103; 95%CI: 1.151-3.844; P = 0.016), and steroid
use (adjusted OR = 24.255; 95%CI: 5.343-110.115; P < 0.001) as independent risk factors for CE
development.

Research conclusions
The prevalence of CE among HIV-negative population in Taiwan has reached 0.4%. Older age, chronic
kidney disease, alcohol consumption, and steroid use were independent risk factors for CE.

Research perspectives

CE is not an uncommon esophageal disease among the HIV-negative population in Taiwan. Chronic
kidney disease was an independent risk factor for the development of CE, which was a unique finding
in our study.
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