Candida Spp In Oral Mucosa of Denture Wearers: A Pilot Study

Candida Spp In Oral Mucosa of Denture Wearers: A Pilot Study
Anuradha Sharma*, Deepa Anil Kumar*, Amit Kr. Tamrakar**, Saranjit Singh Bhasin**

*Microbiology, **Prosthodontics, Faculty of Dentistry, Jamia Millia Islamia, New Delhi 110025, India
Abstract: Background: Oral mucosa of denture wearers is quite often subject to inflammation, a condition known as
Denture Stomatitis, in which Candida spp. plays an important etiological role. Aim: To study the spectrum of
Candida spp. in oral mucosa of denture wearers. Objective: To emphasis on evaluation of oral health of denture
wearers, specially the elderly. Methodology: This prospective study was done in 2013 at a four year young, central
university’s tertiary dental college. Institutional Ethical Approval was obtained. Persons attending Prosthodontics
OPD with a history of wearing maxillary complete dentures for a minimum of 6 months were included in the study.
Swabs from the mucosal surface underlying the denture were sent for microbiological identification. Results: Of the
09 subjects, 07 were males and 02 females in the age group of 40 yrs to 80 yrs. C. albicans, C. krusei and C. glabrata
were isolated, with a mixed growth of C. albicans and C. krusei seen in one subject. Conclusion: As denture
stomatitis is frequently asymptomatic, periodic monitoring, for the presence of Candida species should be done.
Investigation into factors causing the initial attachment of Candida spp. should be evaluated along with motivation

of the aged for regular dental visits. [Anuradha S NJIRM 2017; 8(6):71-74]
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Introduction: Oral mucosa of denture wearers is quite
often subject to inflammation. This is seen in
edentulous persons using removable dentures,
particularly, the elderly. Various prosthetic, local,
systemic and infectious factors play an important
aetiological role, Candida spp being one of them. Mild
chronic erythematous candidiasis beneath an upper
denture is known as Denture Stomatitis (DS).
Newton’s Classification classifies DS into Newton’s
Type 1 (Pin-point Hyperemia), Type2 (Diffuse
Erythema) & Type 3 (Granular Inflammation).DS is
mostly asymptomatic, but many patients suffer from
halitosis, bleeding and swelling of the mucosa, burning
sensation, xerostomia or dysgeusia '

Methods: This prospective study was done in 2013,
after taking Institutional Ethical Approval. Persons
attending Prosthodontics OPD, with a history of
wearing complete dentures for a minimum of 6
months were included in the study and explained
about the procedures and possible outcomes. After
taking an informed written consent, sterile cotton
swabs were used for swabbing the mucosal surface
underlying the maxillary denture. First swab was
inoculated on Sabouraud’s Dextrose Agar (SDA), while
the second was used to prepare a smear for Gram
staining. The methods used for identification of the
yeast up to the species level included Gram stain and
germ tube test. Morphological identification was
made by looking for the presence of chlamydospores,
pseudohyphae, and blastoconidia arrangement on
cornmeal agar and the isolates were also subcultured
on chrome agar’.

Result: Of the nine subjects, seven were males and
two females in  the age group of 40 yrs to 80 yrs.
amongst predisposing local factors; smoking was
noted in 01, poor oral hygiene in 01 , and acrylic
material of dentures in 09 subjects. Paan chewing,
alcoholism and denture wearing at night was not
noted in any of the subjects. In the predisposing
systemic factors, endocrinal disorder (diabetes) was
noted in three subjects without any yeast carriage. Of
the three subjects with Candida in their oral mucosa,
two were edentulous due to advance age (>60 yrs )
and had been wearing dentures for 2yrs - 8yrs,
whereas one of them had local aggressive
periodontitis and was wearing dentures since six
months. None of them had DS. Swabs from three
subjects were culture positive on Chrome Agar and
SDA for Candida spp. but primary gram stained smear
was negative. The number of isolates were 04. The
species of Candida isolated were C. albicans (25%), C.
krusei (50%) and C. glabrata (25%) (Fig.1), one of them
being a mixed growth of C. albicans & C. krusei.

Fig .1: Isolates of Candida spp.
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Discussion: Human oral cavity is a home for a large
number of microbes having diverse nature, as it offers
a unique environment with a multitude of ecological
niches for microbial colonization. These organisms and
their collective genome serve as important
components of health and disease. Any factor causing
disruption of oral biome is known to indicate, trigger,
or influence the course of oral diseases. Of a large
number of diverse fungi inhabiting oral cavity, Candida
is an important component. C. albicans was the
predominant species found to inhabit the oral cavity
of healthy subjects. Other species include C.
parapsilosis,C.tropicalis, C.metapsilosis, C. khmerensis,
C. glabrata®”.

Wearing removable dentures is a compulsion for
those who become edentulous due to periodontal
disease and decay, developmental defects caused by
severe malnutrition, genetic defects such as
dentinogenesis imperfecta, local aggressive
periodontitis and trauma, and in such cases, the local
environment of the oral mucosa may get predisposed
to candidiasis. Though not seen in all denture wearers,
poorly fitting dentures, incorrect jaw relationships or
occlusal errors can cause damage to the supporting
tissues and can predispose to denture stomatitis in
some of them. The dentures being worn by all the
nine patients were of acrylic
(polymethylmethacrylate), the advantage being that
these are not susceptible to decay. However, Candida
sp. has an ability to adhere to saliva-coated acrylic
resin. Over time, changes occur in the surface acrylic
base, such as increased surface roughness, favoring
the accumulation of biofilm and thus the appearance
of denture stomatitis in future >’ .

In the present study, 33% (3outof 9) of the complete
denture wearers had yeast carriage in the maxillary
mucosa without the presence of stomatitis.
Mechanisms that limited proliferation in these cases
cannot be explained by any single factor. However
main factor responsible for this finding may be local
mucosal immunity of the individual. Secretory
immunoglobulin A (lg A) and free secretory
component (SC) in saliva, help in inhibiting the
epithelial cell adhesion by Candida species. Mucosal
epithelium is considered as the first line of defence
against invading pathogens. Advanced research in
immunology brought forth the active role played by
epithelial cells in triggering immune response. It was
reported that, upon recognition of the invading

Candida species, epithelial cells secrete various
antimicrobial peptides for the clearance or control of
fungal infection directly. In addition to this, other
immunological factors such as phagocytic cells-
polymorhonuclear neutrophils, macrophages and
dendritic cells- and several blood soluble factors like
complement and antibody, also play an important role
in the contribution of mucosal immunity to Candida
infections. Another reason could be due to the small
study population. Hence, similar study on a larger
sample size is required to understand the exact
scenario *° Although, yeast carriage is not related to
the presence of stomatitis, asymptomatic colonization
with potentially pathogenic yeasts should not be
ignored. This is because, they have the ability to
adhere to mucosal and denture surfaces by the
production of phospholipase, and thus initiates the
pathogenesis of DS '™, The Non Candida albicans
Candida (NCAC) species are a heterogeneous group of
yeasts that differ from each other and from C.
albicans. In recent years they have been reported as
important emerging pathogens causing various clinical
outcomes, mainly in immunosuppressed patients.
Hence, in the era of increased reports of NCAC species
isolated in different clinical situations, and with
paucity of Indian data on its presence as oral
commensals, the present study has revealed an
interesting scenario where 75% of the isolates were
NCAC. Although C. albicans has been reported as the
most frequently isolated species from persons with
denture stomatitis (81%, 96.8%) other NCAC species
such as C. krusei (3.5%) and C. glabrata (7.14%), C.
tropicalis (12.5%) and C. dubliniensis (1.7%) have also
been isolated in persons with DS. Presence of non -
Candida albicans Candida is an important finding, as
there are reports of C. glabrata, C. krusei in denture
related stomatitis type Il and type Ill, C albicans
together with C. tropicalis, C. glabrata, or both .It has
been stated that, there exists a synergic relationship
between various Candida species, which favours the
colonization of more resistant strains. This in turn
enhances the infection process and severity of the
disease V.

C. krusei was isolated from a 42 yr female who had
been wearing complete dentures since 6months and
also in a 62 year male using dentures since 8years ,in
association with C. albicans. In the former, localised
aggressive periodontitis with loss of bone support and
poor oral hygiene had made her edentulous.
Localised aggressive periodontitis previously known as
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localised juvenile periodontitis is one of the rapidly
progressive periodontal diseases. It is characterised by
pattern of rapid vertical loss of alveolar bone around
more than one permanent tooth mainly the
permanent first molars and incisors. The severity of
the destruction is not proportional to the mass of
plaque or calculus present ****

There has been a rising concern about C. krusei, a
multi- drug resistant pathogen, mostly in
immunocompromised patients due to its complex
susceptibility profile, a rapid adaptive response to
antifungal treatments and up to 4-fold increased
affinity for acrylic surfaces than epithelial cell surfaces.
C. krusei shares Candida-related virulence factors,
such as phospholipase, proteinase and host
immunological factor modulator production, and
phenotype switching and dimorphic transition. The
strong hydrophobicity in the C. krusei cell membrane
allows stronger attachment to non-polar surfaces.
Prophylactic oral rinse therapy selects outC.
krusei which is known to be resistant to fluconazole
treatment leading to negative prognosis if not noticed
early on. Fluconazole works by inducing the formation
of reactive oxidative species (ROS), however this anti-
fungal induces low amounts of ROS in C. krusei cells
compared to the amounts of ROS observed inC.
albicans cells exposed to the drug.C. kruseican
activate an alternative respiratory pathway (ARP)
when exposed to stress-inducing situations such as
presence of an antifungal. The ARP reduces the
presence of ROS and decreases the rate of ROS
buildup in the cell allowing time for antifungal
resistant cells to develop '*°.

Despite the increased adherence, C. krusei remains
less virulent than C. albicans and is more susceptible
to immunological factors like lactoferrin, lysozyme, or
polymorhonuclear leukocytes more so than any
other Candida species analyzed, but are more
resistant to murine bronchial lavage fluid. This
susceptibility profile indicates that
immunocompromised hosts show a strong selective
pressure by removing strong inhibitors while anti-
fungals select against the common Candida species. C.
krusei shares Candida-related virulence factors, such
as phospholipase, proteinase and host immunological
factor modulator production, phenotype switching
and dimorphic transition 2%,

Conclusion: Candida forms an important part of the
oral microbial flora, and is associated with various
forms of oral candidosis, such as denture stomatitis.
As denture stomatitis is generally  asymptomatic,
periodic monitoring for the presence of Candida
species should be done. Investigation into factors
causing the initial attachment of Candida spp. should
be evaluated. Information on how these factors can
be controlled is required, as this may help to prevent
the disease. It is also very important to motivate
denture users for periodic consultations specially the
elderly and help them to overcome certain barriers to
dental visits e.g cost factor, lack of oral healthcare
tradition, casual approach to oral health and impaired
mobility.
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