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Prevalence of Candida on the tongue and intertriginous areas of
psoriatic and atopic dermatitis patients
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Summary

Data in the literature regarding the prevalence of Candida in psoriatic and atopic
dermatitis patients are controversial. We conducted a prospective study to determine
the prevalence of Candida on the tongue, axillae and groin of psoriatic patients when
compared with atopic dermatitis patients and normal controls. During the period
2003-2005, data were collected from 100 psoriatic patients, 100 patients with atopic
dermatitis and 100 normal controls. Fungal test specimens for Candida were collected
from the axillae, groin and tongue of each patient. There was no increase in the
prevalence of Candida in intertriginous area of either psoriatic or atopic dermatitis
patients. However, the prevalence of Candida on the tongue was significantly higher in
psoriatic patients (32%) compared with atopic dermatitis (18%) (P = 0.024) and
higher, although not significantly, than in normal controls (21%) (P = 0.08). Our
study did not reveal higher prevalence of Candida in the axillae and groin of either
psoriatic or atopic dermatitis patients. There was a higher prevalence of Candida on the
tongue of psoriatic patients. The Candida of the tongue was asymptomatic and did not
correlate with age, gender, type of psoriasis or severity of the disease, therefore we

conclude that this is clinically irrelevant.
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Introduction

Infections have been long recognised as a trigger for the
onset and exacerbation of psoriasis. Guttate psoriasis
frequently follows streptococcal and viral infection. HIV
virus type I represents another trigger for psoriasis.
Regarding the prevalence of fungal infections in psori-
asis, data are controversial. Flystrom found no Candida
in the intertriginous areas of psoriatic patients.! Rebora
reported the presence of Candida in the intertriginous
areas of psoriatic patients.? Ganor found a prevalence of
9.3% of Candida on the affected skin of 407 psoriatic
patients.®> Candida was found in the faeces of psoriatic
patients in many previous studies.* 8
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The prevalence of Candida of the tongue was found to
be increased in patients with psoriasis capitis or
seborrheic capitis by Sneff et al. [7]. Waldman et al.
[8] found that the quantity of Candida in saliva is higher
in psoriatic patients compared with normal control.
Skinner et al. [9] described 14 patients with palmo-
plantar psoriasis in whom the disease was associated
with oro-pharyngeal Candida.

Atopic dermatitis may be aggravated by various
infections such as Staphylococcus aureus, herpes simplex
or smallpox and dermatophytes, probably because of
local defects in T-cell immunity. Regarding the preva-
lence of Candida in atopic dermatitis, data are limited
and controversial. Henseler et al. [10] found that in
atopic dermatitis the prevalence of oro-intestinal candi-
diasis was increased whereas Candida of the skin was
decreased.

Buslau et al. [6] detected yeasts, mostly Candida
albicans in 70% of the stools of patients with atopic
dermatitis. Candida species are part of the normal mouth
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flora in 25-50% of healthy individuals and C. albicans is
the most common type of the yeast group. Asymptom-
atic colonisation may become pathogenic following the
use of local or inhaled steroids, oro-pharyngeal irradi-
ation, traumatic denture, immunodeficiencies such as
AIDS, malignancies, or systematic treatment with
antibiotics, cytotoxic drugs, immunosuppressive ther-
apy, and diseases such diabetes mellitus, adrenal dys-
function or hypothyroidism.

Patients and methods

During the period 2003-2005, data were collected from
100 psoriatic patients (51 females and 49 males), 100
patients with atopic dermatitis (70 females and 30
males) and 100 normal controls (60 females and 40
males). All patients were from the Dermatology depart-
ment and outpatient clinic of the Hadassah University
Hospital in Jerusalem, Israel. The study was approved by
the Helsinki committee for clinical trials of the Hadassah
Medical Centers and informed consent was obtained
from all participants.

Epidemiological data included gender, age, type of
disease, its severity, as well as the body site from which
the fungal test was collected. The psoriatic group
included patients aged 18—84 (medium age 44.1), the
atopic dermatitis group included age from 18 to 83
(medium 41.8) and the normal population included
ages 18-80 (medium 46.3). Severity of disease was
evaluated according to the psoriatic area and severity
index in psoriasis and the scoring in atopic dermatitis
scale in atopic dermatitis. Types of psoriasis included 60
cases of psoriasis vulgaris, 31 cases of inverse psoriasis
and nine cases of psoriatic erythroderma. Fungal tests
were collected from the axilla, groin and tongue of each
patient. Psoriatic and atopic dermatitis patients who
suffered from concomitant diabetes mellitus, or were
on antibiotics or immunosuppressive treatment were
excluded from the study.

Mycological examination

Scales and swabs were collected from axillae and groin
of patients and normal population were dissolved in
30% KOH, then examined by direct microscopy. In
parallel, scales and swabs were plated on two different
types of Sabouraud glucose agar (SDA, HY-Ibs Rehovot,
Israel): one with cyclohexamide to select for dermato-
phytes and C. albicans, and one without cyclohexamide
to isolate other yeasts and molds. Positive dermatophyte
cultures were examined macroscopically and micro-
scopically for the identification of fungal species. Positive
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Candida species were recultured on Chromagar Candida
plates (Hy-labs, Rehovot, Israel) to identify Candida
strain.

Statistical examination

Descriptive statistics of fungi and fungal groups is given
for each group of patients and site of disease. Basic
descriptive statistics is given for gender and age.
Association between fungus and subjects’ group is
tested’ by using chi-squared models to compare psori-
asis vs. atopic dermatitis and vs. normal population
and? by using models of Logistic Regression with specific
fungus of fungal group as the dependent variable, and
subject group, age, gender, type of disease, and severity
score, as explanatory variables. Subject group (normal
population, psoriasis and atopic dermatitis), is used in
the model as a categorical variable. Stepwise selection
method is used with entry testing based on the
significance of the score statistic, and removal testing
based on the probability of the Wald statistic.

Results

The prevalence of fungal colonisation in the psoriatic
patients was 37% yeasts and 2% dermatophytes. In
comparison, in atopic dermatitis patients the prevalence
of fungal colonisation was 19% yeasts and 2% derma-
tophytes and in the normal population 24% yeasts and
2% dermatophytes (Table 1). The percentage of yeasts
in psoriatic patients was significantly higher compared
with atopic dermatitis patients (P = 0.0019), and
approached significance by comparison with the normal
population (P = 0.065). Gender and age did not affect
the prevalence of fungal infection in either psoriasis or
atopic dermatitis (Table 2). Neither did the type of
psoriasis or the severity of the disease affect the
prevalence of Candida infection.

Regarding the prevalence of fungal infection accord-
ing to body site, difference between the study groups

Table 1 Distribution of fungal colonisation in the group of diseases

Normal  Psoriasis  Atopic dermatitis
Candida albicans (%) 21 32 19
Candida parapsilosis 3 4 0
Candida species 0 1 0
Total yeast 24 37 19
Trichophyton rubrum 1 1 2
Tricophyton mentagrophytes 1 1 0
Total dermatophytes 2 2 2
Total fungi 24 37 21

© 2007 The Authors
Journal compilation © 2007 Blackwell Publishing Ltd e Mycoses 51, 63-66



Table 2 Logistic regression models is used for yeasts with group of
disease as a categorical explanatory variable, whereas eczema and
normal population were each compared with psoriasis group. Age,
gender, were also used as potential explanatory variables

95.0% C.I. for

Exp (B)
B SE Sig Exp (B) Lower Upper
Eczema vs. psoriasis —0.831 0.330 0.012 0.436 0.228 0.832
Normal vs. psoriasis —0.589 0.317 0.063 0.555 0.298 1.032

Constant -0.619 0.210 0.003 0.538

B, estimated coecient in the logistic regression; SE, standard error
of the coecient; Sig, significance of the coecient; Exp(B), exponent
of estimated coecient (it equals the Odd Ratio);CI for Exp(B) is the
confidence interval for the exponent of the estimated coecient.

Table 3 Distribution of yeasts by site of body

Normal Psoriasis Atopic dermatitis
Yeast on axilla 3 2 0
Yeast on inguinal areas 0 3 1
Yeast on tongue 21 32 18

were significant: 32% of psoriatic patients had yeasts
on the tongue, compared with 18% of atopic dermatitis
patients and 21% of normal population. These results
showed a significantly higher percentage of Candida on
the tongue of psoriatic patients (P = 0.024), and a
similar but not significant difference compared with the
normal population (P = 0.080) (Table 3). There was
no statistical difference between the study groups
regarding the presence of yeasts in the axillae and
groin.

Discussion

Our findings show a significantly higher prevalence of
Candida on the tongue in psoriatic patients compared
with atopic dermatitis patients, and no significant
difference compared with normal control. These results
are consistent with those of Sneff etal [7] and
Waldman et al. [8]. Boehncke et al. [11] showed that
T-cell receptor repertoire in chronic psoriasis is
restricted and lacks enrichment of superantigen-associ-
ated V beta regions. Thus, superantigens seem not to
play a pathogenetically relevant role in chronic plaque-
stage psoriasis.

Candida on the tongue is present in 25-50% of
healthy individuals and is referred to as asymptomatic
colonisation. It is influenced by many non-pathogenic
factors, such as salivary flow, salivary pH, use of
dentures and iatrogenic or disease related causes. The
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Candida in psoriasis and atopic dermatitis

presence of candidiasis is significant only when it is
symptomatic. In our study, the affected psoriatic
patients had asymptomatic Candida on their tongues.
There was also no correlation between age, gender, type
of psoriasis or severity of the disease and prevalence of
Candida on the tongue, therefore we conclude that this is
clinically irrelevant.

At the outset of this study, we were biased by our
prior uncontrolled personal experience, in which
Ketoconazole appeared to be helpful in the treatment
of some inverse psoriasis patients. We expected and
increased prevalence of Candida at least in the
intertriginous areas of inverse psoriasis patients, but
the results proved to be different. It is quite likely
that, as suggested by Van Cutsem et al. [12], ketoco-
nazole has an anti-inflammatory effect, which may
explain some of its beneficial effects irrespective of
Candida infection. It is also possible that, as suggested
by Rebora, Candida present in the intertriginous areas
of psoriatic patients disappears when replaced by
Gram negative bacteria, but leaves a kobnerising
effect.”

In this study, neither oral nor intertriginous Candida
were detected in atopic dermatitis patients. These
patients however had an increased prevalence of
Tricophyton rubrum, when compared with non-atopic
controls. In our study, atopic dermatitis patients were
employed as controls for psoriasis patients, explaining
the fact that only 100 patients were investigated. To
elucidate the role of Candida in the intertriginous area
and the tongue in atopic dermatitis, further studies
involving large numbers of patients will be required.
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