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ABSTRACT:

There has been an increased incidence of fungal infection especially those caused by candida albicans. Oral candidiasis is one of
the commonly occurring fungal infections of oral cavity. There are evidences about its pathogenecity through biofilm formation
and release of hydrolytic enzymes. Candida albicans was the 4™ most common nosocomial infection with the mortality rate of
39% in the year 1995. In ICUs it became the 3rd most common nosocomial infection with the mortality rate of 47%. Various
predisposing factors are thought to be responsible for the pathogenic conversion of this commensal organism. In the present
article we will be reviewing about oral candidiasis with the special emphasis on its pathogenesis, causative organisms and

various treatment modalities available.
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NTRODUCTION

Oral candidiasis is one of the most frequently

caused treatable opportunistic fungal infections

seen in patients suffering from AIDS or any other

immunocompromised states.' It is known by
many names like oral thrush, oral candidosis, muguet
and candidal stomatitis. The most common presenting
signs and symptoms are loss of taste, discomfort in
wearing denture due to pain, aversion to food. It is
caused by candida albicans, which is a non pathogenic
fungus normally present in oral cavity but during
favourable conditions, it changes to its pathogenic
hyphal form. It resides as a commensal in 30-50% of the
population.” Xerostomia, use of broad spectrum
antibiotics, denture users, and presence of HIV or use of
immunosuppresants drugs predisposes to candidal
infection. Candida albicans was the 4™ most common
nosocomial infection with the mortality rate of 39% in
the year 1995. In ICUs it became the 3rd most common
nosocomial infection with the mortality rate of 47%.’
In the present article we will be reviewing about oral
candidiasis with the special emphasis on its
pathogenesis, causative organisms and various treatment
modalities available.

CAUSATIVE ORGANISM AND PATHOGENESIS
Candida species

The most common fungal species responsible for
invasive infections was found to be candida species. Oral

candidiasis caused by candida albicans accounts for 50%
of all the cases and together with candida tropacalis,
candida glabrata they account for 80% of all the caes.
Candida albicans releases various virulence factors that
are responsible for its pathogenecity. These virulence
factors play an important role in switching between yeast
and hyphal form. It also regulates its ability to form
biofilm to attach to surface. It releases various hydrolytic
enzymes like proteinase and phospholipase that further
contribute to virulence. These enzymes favour its
adherence and tissue penetration and hence contribute
towards host invasiveness.*® Approximately 95% of the
blood stream infections associated with candida are
caused by C. albicans, Candida glabrata, Candida
parapsilosis, Candida tropicalis and Candida krusei.”""

Aspergillus species

Invasive aspergillosis is also seen commonly in
immunocompromised patients, patients affected with
haematological malignancies or patients who have
received haematopoietic stem cell transplantation.'>"
Inhalation of aspergillus candida is a common route of
spread of infection. Sinues, brain, lung and bloodstream
are the commonly affected sites. The mortality rate
associated with invasive aspergillosis is approximately
50%.
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Other fungi

Rhizopus, Absidia and Cunninghamella genera
belonging to zygomycetes family are able to cause
diseases by vascular invasion leading to necrosis of
tissue and  thrombosis.'*'”  Patients  receiving
voriconazole or caspofungin prophylaxis are commonly
affected by these as they do not have any activity against
zygomycetes.

PREDISPOSING FACTORS

Candida species are present as commensals in normal
healthy people. They begin to colonize in the mucosa of
gastrointestinal tract, upper respiratory tract, pharynx,
larynx and mouth soon after birth. The growth of candida
species affect the general condition of the patient,
therefore prompt recognition is necessary and every step
should be taken to prevent the disease by recognizing the
risk factors. Certain factors that predispose to the
condition are :

Decreased digestive secretions

Pancreatic juices aid in maintain the integrity of mucosa
of small intestine and protect it from parasites and
microorganisms. They also degrade the
immunocomplexes.'®" Intake of medicines that affect
the integrity of gastrointestinal mucosa like antacids and
antiulcer agents highly affects its secretion. Therefore in
patients with chronic candidiasis it is highly
recommended to restore the normal hydrochloric acid,
pancreatic enzyme levels to prevent development of
candidiasis.

Diet and nutrition

A diet with balance of micro and macronutrients is
necessary for optimum growth of the body. Foods like
cheese, alcohol beverages etc that contain high content of
yeast favour the growth of candida. Deficiency of zinc,
folic acid, magnesium, vitamin B6 and essential fatty
acids have also been found in patients of chronic
candidiasis.****

Immunocompromised states

Any disease that makes the body’s immune response
weak makes it more vulnerable to infections.
Prescription of immunosuppresants drugs in conditions
like cancer, diabetes and hypothyroidism debilitate the
immune responses.”'25 AIDS, dibetes, leukemia, cancer
and thyroid disorders are commonly associated with
superinfection with candida.

Prosthodontic appliances and xerostomia

Patients wearing removable prosthesis and maintain poor
oral hygiene are an important risk factors for oral
candidiasis. The mucosa covered by denture provides an
environment devoid of oxygen leading to moist and
anaerobic environment which is a favourable factor for
growth of bacteria. Qualitative or quantitative change in
salivary flow or composition also favours the growth of
candida species.

CLINICAL PRESENTATIONS

There are varied clinical presentations of candidal
infections. They are broadly classified into acute and
chronic forms by Lehner in 1960.

Acute form

Pseudomembranous form- also known as thrush and is
the most common clinically seen form accounting 35%
of oral candidiasis cases. Generally affects the mucosa,
palate, tongue or pharynx.

Erythmatous form- it appears as red, raw looking area
which is tender. Commonly affected areas include
tongue, palate and gingival. The classic presentation on
tongue includes loss of papilaa imparting an erythmatous
smooth surface.

Chronic form of Hyperplastic candidiasis- it
resembles leukoplakia and hence also known as candidal
leukoplakia. They appear as white patch that are non
scrap able. These are very rare accounting for 5% of
cases.

Other forms

Angular cheilitis- it is not seen alone but in combination
with other forms. There is crackling or ulcerations seen
around the corners of mouth. Generally seen in
edentulous patients who have decreased vertical
dimension and hence furrows are formed at the corner of
the mouth which remain moist and hence sites favouring
candidal growth.

Median rhomboid glossitis- It appears as a depapillated
or erythmatous area on the dorsum of the tongue just in
front of the circumvalate papilla.

Chronic mucocutaneous candidiasis- It is characterized
by candidal lesions on mouth, skin and other mucus
membranes. Approximately 90% of the patients suffering
from chronic mucocutaneous candidiasis exhibit oral
candidiasis.”®

TREATMENT

Oral candidiasis is easy to treat and shows a great
improvement on application of topical medications.
Treatment is generally based on four basic principles.”’
First is making a prompt diagnosis, and then is correction
of risk factors or underlying etiology. It then involves
establishing the type of candidal infection and use of
appropriate antifungal therapy by balancing its efficacy
and toxicity. Maintaining good and proper oral hygiene
with regular oral examinations prevent the development
of the disease. Chlorhexidiene mouth rinses also aid in
prevention of candidal infection. Patients wearing
dentures should remove the dentures during night and
soak them in chlorhexidine solution overnight.
Antifungal therapy should be continued for 2 weeks
period. If topical therapy shows no improvement then
systemic therapy should be initiated. Regular follow up
visits after every 3-7 days is necessary. The list of
various topical antifungal agents with their doses is given
below:

e  Miconazole cream 2%

55

Journal of Advanced Medical and Dental Sciences Research [Vol. 5|Issue 3| March 2017



Manik A et al. Oral candidal infection.

Clotrimazole cream 1%

Ketoconazole cream 2%

Nystatin ointment 100,000 units/gram
Nystatin topical powder 100,000 units/gram
Nystatin oral suspension 100,000 units/gram
Betamethasone dipropionate clotrimazolcream
Clotrimazole troches 10 mg

Amphotericin B 100 mg/ml

Amongst these the drugs which are included as a primary
line of treatment are Nystatin( lozenges or liquid

suspension), Amphotericin B ( lozenges) and
Clotrimazole( creams or lozenges).
The second line of treatment used against

immunocompromised patients or patients suffering from
severe condition include Ketoconazole (200-400 mg tab),
Fluconazole ( 50-100 mg cap) and Itraconazole (100mg
cap).

Recent treatment options

Drugs like Voriconazole and Posaconazole which inhibit
the Cytochrome P450 mediated conversion of clonasterol
to ergosterol.”’ They can be given by both oral and
parentral routes. These drugs do not affect patients with
renal problems and can be given safely in patients with
dialysis.”®*

Echinocandins which include caspofungin, micafungin
and anidulafungin interfere with the cell wall synthesis
and lead to osmotic instability leading to death of the
cell. The doses of Caspofungin are 75 mg loading
followed by 50 mg/day and anidulafungin is 200mg
loaing followed by 100mg/day.*

CONCLUSION

As it is said ‘prevention is better than cure’, every effort
should be made to prevent the pathogenic conversion of
this commensal organism in oral cavity. Care should be
taken to prevent the formation of favourable environment
for the growth of species by control of risk factors.
Efficient oral hygiene should be maintained and regular
oral examinations should be carried out.
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