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STUDY OF CANDIDAL SPECIES TO DETECT SPECIES VARIATIONS IN PATIENTS
UNDERGOING RADIOTHERAPY FOR HEAD AND NECK CANCERS
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ABSTRACT: Cancer of any type, in any person denotes collapse of the immune surveillance system of
the body. Radiotherapy is one of the most common modality of treatment frequently chosen for the
management of the head and neck cancers. This usually results in radiation exposure of the salivary
glands with resultant atrophy of salivary glands, xerostomia, lowered salivary pH, decreased salivary
buffering capacity, increased salivary viscosity, reduced salivary washing & lubrication capacity. These
changes often result in the patients’ developing oropharyngeal candidiasis, characterized by altered taste
sensation and malodour. This is often treated on empirical basis with scant attention to causative species
resulting in recalcitrant candidiasis as the sensitivity of the candida may vary from species to species. This
study was carried out in 20 patients undergoing radiotherapy for head and neck cancers to determine if
there were any variations in the species of the organisms causing the cadidiasis. Our study showed a shift
in the candidal species from albicans to non albicans species during and after completion of the
radiotherapy. This is suggestive of the need to change our way of looking at all candidal infections as
caused by the albicans species and the choice of the antifungals needs to be carefully evaluated.

KEYWORDS: Oral candidiasis, Albicans, Non albicans, Hi chrome agar, Radiotherapy, Antifungal
therapy

INTRODUCTION :

Oral Candida is a commensal organism of the oral
cavity that can become an opportunistic pathogen.
Epithelial changes of the oral mucosa, such as
atrophy, hyperplasia, may compromise integrity of the
mucosal barrier and predispose to the development of
candidiasis!?. Radiotherapy for oral cancers
inevitably includes exposure of the salivary glands in
the field of radiation ™° Every year approximately
500,000 new cases of head and neck cancer are
diagnosed across the world.® Treatment of choice
often includes radiotherapy in the form of either
brachytherapy or teletherapy.

Oropharyngeal candidiasis is a common infection
in cancer patients and is presently ranked as one of
the most common human fungal disease.® Candida
albicans,is usually considered as the major pathogen
and is present in the oral, gastrointestinal, and vaginal
microflora in healthy individuals. The prevalence of

oral yeast varies according to location, age, site of
sample, and has been reported to range from 20-75%
without any symptoms1. The incidence of C. albicans
isolated from the oral cavity has been reported to be
45% in neonatesz, 45%-65% in healthy children4,
30%-45% in healthy adults®, 50%-65% in people with
removable denture.’ In immunocompromised patients,
infection can spread through the blood stream or
upper gastrointestinal tract, leading to severe infection
with significant morbidity and mortality. The aim of this
pilot study was to identify Candida species
responsible for colonizing and infecting the oral cavity
of head and neck cancer patients, during, and after 2
months of Radiotherapy completion.

METHODS AND MATERIALS

A total of 20 patients were enrolled into this
longitudinal, prospective pilot study. Inclusion criteria
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Table 1.Demographic data of the patients:

Sex Number Mean age | Age range
Men 13 50 yrs 30-70 yrs
Women 7 51yrs 36-66 yrs
Total 20 50yrs 30-70 yrs
36-66
i age range
51 H mean age
7 E number
total men women

Table 2.Prevalence of different types of candida
during radiotherapy (at 3 weeks of
period with 26-30 Gy,)

Candida type during Number | Percentage
radiotherapy

Negative 0 0%
Candida albicans 20 100%
Candida tropicalis 16 80%
Candida parapsilosis 12 60%
Candida glabrata 9 45%

Table 3 . Prevalence of different types of Candida
after completion of radiotherapy (after 2- months)

Candida species Number | Percentage
Negative 0 0%
Candida albicans 16 80%
Candida tropicalis 18 90%
Candida parapsilosis 14 70%
Candida glabrata 10 50%

included patients with histologically confirmed
diagnosis of malignant disease, without any history of
antifungal treatment before or during the period of
study, undergoing radiotherapy as per regular
treatment protocol, and willing to participate in the
study. This study was carried out during the period
from Feb 2014 to May 2014. The aims and objectives
of study were explained to the patients and letter of
informed consent for willingness to participate in the

study was obtained from the patients. The subjects
were excluded from this study who having a history of
antifungal treatment before or during the period of
radiotherapy and patients not willing for participation in
the study.

Whole resting saliva samples were collected for
every patient at the following stages: Patients were
receiving a 3-week course of external beam
radiotherapy (EBRT) for treatment of head-and neck
cancer and same patients were taken two months
after completion of radiotherapy. After collection,
samples were transported to the laboratory of
microbiology in Narayana medical college, Nellore. At
the laboratory, all samples were centrifuged at 4200
rpm for 10 min for concentration of the solution, and a
volume of approximately 50ul was inoculated on
Sabouraud dextrose agar (SDA) and incubated
aerobically at 37°C for 48 hrs. Positive cultures were
placed on CHROMagar candida medium for
identification of Candida species by color of the
colonies "¢,

RESULTS

Mean age of the patients were 50 years. Twenty
patients were Candida-positive during radiotherapy (at
3-4 weeks of period with Dose of 26-30 Gy), all the
patients (100%) were colonized by C. albicans and
non-albicans species (C. tropicalis (80%), C.
parapsilosis (60%) C. glabrata(45%). And same
patients were Candida-positive after 2 months of
radiotherapy. The maximum number of patient
showed C.tropicalis (1820) and followed by the
C.albicans %%, C.parapsilosis (1420) and C.glabrata
(50%).During the radiotherapy and less number of
patients having non-albicans types of candida
species. Two months after completion of radiotherapy,
the non-albicans candida species were increased,
predominantly Candida tropicalis was more than the
Candida albicans.

DISCUSSION In the previous studies have shown that
C.albicans was predominant species in head and neck
cancer, especially when RT is used BHn the study of
Bruno Correia jham.et.al. C.albicans was most
predominant species in patients with before and
during RT and completely absent after radiotherapy
and Candidiasis was caused by Non- albicans species
(C.tropicalis & C.parapsilosis were equally present) -
In our study C.albicans was predominant species in
the initial phases of RT, some of the patients showed
non-albicans species like C.tropicalis ,C.parapsilosis
and C.glabrata among these species C.tropicalis more
predominant species, and C.albicans species was
reduced in the patients, 2 months after Completion of
Radiotherapy C.tropicalis was most predominant
species. In the study of Bruno etal. C.albicans
disappears almost completely Blin the study of
Colombo AL, Perfect J, et.al. Candida species
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3 weeks during RT

After 2- months

After 2- months

distribution, especially non-albicans, varies worldwide
19l Studies reveal that in the United States/Canada
region the most common non-albicans species is C.
glabrata, found in 18% of the cases. On the other
hand, studies from South America show that C.
tropicalis and C. parapsilosis are the most common
species, together being responsible for 55% of
candidiasis. "?.In our study C.tropicalis (90%) and
C.parapsilosis (70%) species are responsible for
candidiasis in patients after completion of
radiotherapy.

SUMMARY & CONCLUSIONS

Our result show that there is a change in the candida
species from Candida Albicans to Non- albicans
types after radiotherapy completed .The Study shows
Need for Relook at the Antifungal regimens being
instituted for patients undergoing radiotherapy for oral
cancers to avoid resistance to Antifungals.
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ABSTRACT: Aim: To determine the antifungal activity of gray and white MTA at different concentrations, on
Candida albicans.Material and Methods: Gray and white Mineral Trioxide Aggregate was taken in three
different concentrations — 12.5mg/ml, 25mg/ml and 50mg/ml. Each concentration was mixed with 10ml molten
agar medium at 45°C. The MTA-agar compound was thoroughly mixed and the uniform mix was then poured
into petri dishes and allowed to set completely. Total of 60 plates were prepared and divided into two groups,
30 plates containing white MTA and 30 plates containing gray MTA. C.albicans was taken from the stock
culture and plated on the agar compound of the experimental groups. All the plates were then incubated
aerobically at 37°C and evaluated at 24hr, 48hr and 72hr time-periods. At each time period, the presence or
absence of C.albicans colonies was assessed and recorded for each petridish. Results: All the samples
containing MTA concentration of 50mg/ml were effective against C.albicans for upto 72hr. Statistically
significant difference was found between plates containing 50mg/ml, with that of plates containing 12.5mg/ml
concentration of MTA. (p<0.001). At lower concentrations both white and gray MTA were ineffective.
Conclusion: It can be concluded that white and gray MTA in 50mg/ml concentration exerts antifungal action
against C.albicans upto 3 days. Lower concentrations of white and gray MTA were not effective against
C.albicans at any time periods tested.

KEYWORDS: Mineral Trioxide Aggregate, Candida albicans, Root canal failure, Antifungal
activity
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INTRODUCTION :

It has been established that microorganisms
play a key role in the development of pulpal and
periapical disease. The role of fungi in endodontic
disease has also been well documented.[1]
Persistence of virulent types of these microorganisms
and their by products in the root canal system, or the
periradicular tissues, following initial endodontic
treatment has been suggested as a cause for
treatment failure. It has been reported that failing root
canal treatments associated with periradicular pathosis
frequently demonstrated fungi colonization. The most
commonly recovered fungi were candida albicans.[1,2]
These microorganisms showed an ability to colonize
canal walls and invade dentinal tubules.[3]

Elimination of the microbial flora and infected
tissues as well as a complete seal of the root canal
system, to prevent future recontamination, will

enhance treatment success. Failure of initial
endodontic treatment can often be treated successfully
by retreatment or periradicular surgery.[3] Periradicular
surgery may be indicated in the presence of infection or
when orthograde endodontic treatment is contraindicated
or persistent patient symptoms after retreatment.
Periradicular surgery with apical resection followed by
retrograde placement of a root-end filling is the treatment
of choice.[4]

Ideally, the material used in root-end filling
should be biocompatible with periradicular tissues,
nonresorbable, impervious to dissolution or
breakdown by the tissue fluids, capable of adapting as
closely as possible to the dentinal walls of the root-
end preparation and creates an apical seal at the
resected root end. Besides good sealing ability and
biocompatibility root-end filling materials should ideally
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have some antibacterial activity so that it prevent
microorganisms and it's by products penetration. The
materials that have been previously tried include
amalgam, cavit, composite resin, glass ionomer
cement, gold foil, gutta-percha, Mineral Trioxide
Aggregate (MTA).[4]

MTA is marketed in gray coloured and white
colored preparation. Both have 75% Portland cement,
20% bismuth oxide and 5% gypsum by weight. MTA is
a powder that consists of fine hydrophilic particles that
in the presence of water or moisture, forms a colloidal
gel that solidifies to form hard cement within
approximately 4 hours.[5]

MTA has excellent biocompatibility and is
less soluble compared to other root-end filling
materials present. MTA is used as a perforation repair
material and also as pulp capping agent.[6]

The purpose of this study is to assess the
antifungal activity of different concentrations of gray
and white MTA against C.albicans at various exposure
periods.

MATERIALS AND METHODS:

A total of 60 sterile petri dishes were taken
and divided into 6 experimental groups containing 10
for each group. Fresh mix of gray-coloured MTA
(ProRoot MTA, Dentsply/Tulsa Dental, Tulsa, OK) and
white-coloured MTA (ProRoot MTA, Dentsply/Tulsa
Dental, Tulsa, OK) were prepared at concentrations of
12.5mg/ml, 25mg/ml, and 50mg/ml by dilution with 10
ml molten agar medium at 45°C. The MTA-agar
compound was thoroughly mixed and the uniform mix
was then poured into sterile petri dishes of 90mm
inner diameter and allowed to set completely.

Plates were grouped as follows, 30 plates
containing white coloured MTA as group A and 30 plates
containing gray colored MTA as group B. One plate of
Sabouraud’s dextrose agar without MTA served as
positive control and one plate without C.albicans served
as negative control.

The antifungal effect of the different
concentrations of MTA against C.albicans was
evaluated by using an antimicrobial screening
program as recommended by the National Committee
for Clinical Laboratory Standard (NCCLS). Briefly,
stock culture of C.albicans was obtained from
American Type Culture Collection (ATCC 10231).
Fresh inoculate of the microorganism was prepared by
growing an overnight culture. C.albicans were taken
from the stock culture and plated on the agar
compound of the experimental and positive control
groups. The agar plates of all experimental and
control groups were then incubated aerobically at
37°C and evaluated at 1hr, 24hr, 48hr and 72hr time-

periods. At each time period, the presence or absence
of C.albicans colonies was assessed and recorded for
each petridish. The results were evaluated and
analyzed statistically using Chi-Square test.

Table-1; No. of Petri dishes showing growth in
Group A at different concentrations at different
time periods

Group A — white MTA
Time p-
12.5mg/ml | 25mg/ml | 50mg/ml value
24hr 7(10)# 0(10) 0(10) 0.01*
48hr 8(10) 7(10) 0(10) 0.05*
72hr 10(10) 9(10) 0(10) 0.02*

Table-2; No. of Petri dishes showing growth in
Group B at different concentrations at different
time periods

Group B — gray MTA
Time p-
12.5mg/ml | 25mg/ml | 50mg/ml value
24hr 6 (10)# 0(10) 0(10) 0.05*
48hr 8 (10) 7 (10) 0(10) 0.05*
72hr 9 (10) 8 (10) 0(10) 0.04 *
*denotes significant p value
# denotes no of plates tested
RESULTS:

A direct correlation was found between MTA
concentration and its inhibition effect on C.albicans
growth. Petri dishes containing gray and white colored
MTA of 50mg/ml concentration did not show
C.albicans growth in any of the time periods tested.
Petri dishes containing gray and white colored MTA of
25mg/ml concentration did not show C.albicans
growth till 24 hr time period, but showed growth at 48
and 72 hrs. All petri dishes containing gray and white
colored MTA of 12.5mg/ml concentration showed
fungal growth in all time periods tested. The negative
control showed no fungal growth at any time period,
while the positive control showed fungal growth.

Statistical analysis was performed using Chi
square test and significant difference was found
between plates containing 50mg/ml of gray and white
MTA, with that of plates containing
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25mg/mi,12.5mg/ml concentration of gray and white
MTA at 48hr and 72 hr time period. (p<0.05).

At 24hr time period there is significant
difference between 50mg/ml,25mg/ml concentration of
gray and white MTA with that of plates containing
12.5mg/ml concentration of gray and white MTA.

DISCUSSION:

The method used in this study is the diffusion
test, which is an effective method to evaluate the
antifungal and antibacterial properties of any material
or solution. This method allows direct contact between
fungal cells and the MTA material. In addition, such
method is considered appropriate when evaluating
antifungal activity of MTA.[7]

C.albicans is frequently associated with
failing root canal treatments and has the ability to form
biofilms on different surfaces. This property is one of
the reasons why this species is considered to more
pathogenic than species that are unable to form a
biofilm; so C.albicans was used in this study as test
microorganism.[8]

A recent Pubmed search on antifungal
activity of mineral trioxide aggregate has showed 4
articles. Al-Nazhan and Al-Judai evaluated the
antifungal activity of MTA and showed that MTA was
effective in killing C.albicans.[8] In another study
Khalid Al-Hezaimi compared the efficacy of white
coloured MTA in different concentrations on
C.albicans and concluded that 50mg/ml concentration
of White MTA was effective against C.albicans upto 3
days. Lower concentrations were not effective in his
study.[9] On the other hand; Estrela et al reported that
the antifungal efficacy of gray colored MTA against
C.albicans was limited upto 48hr period.[10]

Khalid Al-Hezaimi et al compared antifungal
activity of gray and white coloured MTA at similar
concentrations against C.albicans using tube-dilution
test and concluded that both gray and white coloured
MTA in concentrations of 50mg/ml and 25mg/ml were
effective in killing C.albicans for period’s upto 1week
and 12.5mg/ml,6.25mg/ml,3.125mg/ml concentrations
of gray coloured MTA were effective while the same
concentrations of white colored MTA is not
effective.[3] In the present study direct contact agar
diffusion test was adopted instead of tube dilution test.

The results of the present study showed that
at 50mg/ml concentration of white and gray coloured
MTA showed antifungal activity upto 72hr. In the
present study 25mg/ml concentration of gray and
white coloured MTA showed antifungal activity upto
24hr whereas 12.5mg/ml concentration of white and

gray coloured MTA did not show any activity against
C.albicans at any time period tested. In the present
study 12.5mg/ml,6.25mg/ml concentrations of Gray
and White coloured MTA were not effective against
C.albicans at any time period tested which is quite
indifferent from Khalid Al-Hezaimi et al study.

The reason can be attributed to the fact that
the antifungal effect of MTA against C.albicans was
caused by high pH or release of diffusible substances
into the growth media. According to Torabinejad et al,
MTA has a pH of 10.2 initially, which rises to 12.5, 3 hr
after mixing.[11] The principal component exerting
antifungal activity is the calcium hydroxide which is
formed as a by product on setting reaction of MTA. As
the concentration of the material increases, the
amount of the calcium hydroxide released is increased
and hence the higher antifungal action.[5] So in the
present study 50mg/ml concentrations of MTA were
effective against C.albicans.

In the present study there is no difference in
the antifungal activity of gray and white coloured MTA
at any given concentration. The major differences in
the constituents of the gray and white coloured MTA is
Al203, MgO and FeO which are more in concentration
in gray coloured MTA. Of the three, the major
difference is with FeO which is present about 1000%
more in gray coloured MTA. Studies have shown that
the difference in FeO concentration has imparted gray
color to the gray coloured MTA.[12] These
constituents will not play much role in the antifungal
activity of MTA. So in the present study there is no
difference in the antifungal activity of gray and white
coloured MTA.

CONCLUSION:

It can be inferred from the present study that
gray and white coloured MTA in 50mg/mi
concentration exert antifungal action against
C.albicans upto 3 days. Lower concentrations
(25mg/ml, 12.5mg/ml) of gray and white coloured MTA
were not effective against C.albicans at any time
periods tested. Further studies need to be done to
correlate these findings in the clinical scenario.
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ABSTRACT: Age Assessment is one of the most difficult tasks in the absence of official documents and
records and may play an important role in medico legal cases. Dental Age is considered as acceptable
across the world for age certification. Various methods like Nolla’s method, gustaffson’s method are used
widely. These have the disadvantage that these are reasonably accurate up to the eruption of the second
molars. Third molar development has been usually discounted on the basis that these may develop
variably and are not reliable enough. This study of age assessment based on third molars in 50 patients
intended to assess whether the third molar can be used as a criteria for age assessment. The study
showed third molars can be used as a reliable age marker. Studies using larger sample size would be

required for validation of the study.

KEYWORDS: Dental age, Third molar, Panoramic radiographs, Chronologic age

INTRODUCTION:

Age estimation plays an important role in
anthropology & legal cases to establish the identity of
an individual and treatment planning of various
abnormalities. DA estimation has gained acceptance
because it is less variable when compared to other
indices [1] & lless affected by environmental factors 2.
% Dental age may be assessed either by clinical
emergence of teeth or by the progress of tooth
calcification. Clinical eruption of teeth can be
influenced by various factors such as crowding,
extraction, ankylosis, ectopic positions, persistence of
primary teeth!™™  Therefore, tooth calcification is
thought to be more reliable criteria for determining DA.

Several methods have been used to determine the
DA according to degree of calcification observed in
radiographic examination of permanent teeth®®,
Among them, the method devised by Nolla Bl was
found to be accurate in estimating DA than other
methods!""".

According to several studies, although the third
molars are the most variable teeth in the dentition,
they remain the most reliable biologic indicator
available for estimation of age during the middle teens
and early twenties (2,

The aim of this study was to assess degree of
correlation if any between dental age based on third
molar development as per modified Nolla’s method
with the known chronologic age of the patients

MATERIALS & METHODS

This cross sectional study comprises of 50
subjects (25 males and 25 females) in the age range
of 13 to 20years visiting the Department of Oral
Medicine and Radiology. The criteria for inclusion in to
the sample were availability of Chronologic Age
Record (Birth/10‘h Class Certificate) . subjects with,
(a)systemic  diseases  affecting growth and
development of the teeth;(b)serious medical
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illness(psychiatric problems or hormonal diseases);
(c)congenital  developmental  abnormalities  of
teeth/facel/jaw; (d)gross malocclusion; ( e)history of
surgeries to the face, were excluded from the study.
Purpose of the present study was explained to the
study subjects and their consent was obtained. Ethical
clearance was obtained from the Ethical Review
Committee of the institution. All individuals were
initially examined and name, sex and date of birth of
each individual were recorded. All The panoramic
radiographs were taken with Planmeca Promax
machine without marking the chronological age of the
patients. To avoid observer bias, each digital
panoramic radiograph was coded with a numerical
value"®? to ensure that the observer was blind sex,
name and age of the subjects. These radiographic
images were then given to an experienced
maxillofacial radiologist for independently assessing
the dental age based on third molar development
using Nolla’s criteria ©1 After completion of dental age
assessment of all the patients, the data was collected
and subjected to statistical analysis for evaluation of
correlation with the patient’s chronological age

RESULTS

For 50 subjects, the mean Chronologic Age was
16.53+£2.5. mean Dental Age was 6.14+2.4. Pearson
correlation analysis showed there was a significant
correlation between both( Table 1). For MALES, the

mean Calculated Age was 16+2.41. mean DA was
15.64+2.2.( Table 2). Pearson correlation analysis
showed there was a significant correlation between
both.

For FEMALES, the mean CA was 16.56+2.51. mean
DA was 15.14+2.4. pearson correlation analysis
showed there was a significant correlation between
both. ( Table 3)

DISCUSSION

Dental age correlates closely with chronological
age in child development. There are several methods
to determine dental age. Among them, Nolla’s method
was found to be more accurate when compared to
others methods """, Even though Demarjian method
was the most widely used, Nolla’s method has two
more degrees of mineralisation of the crown than the
dental age estimation method conducted by
Demarjian et. alt' Considering the above mentioned
reasons, Nolla’'s method was preferred for dental age
estimation in the present study.

Dental age assessment involve the use of
radiographs and different types of radiographs have
been used to investigate dental development. Most
commonly panoramic radiographs are being used by
different authors due to their accessibility and the
possibility to visualize all teeth. In children intraoral
radiographs are difficult to obtain without image
distortion which can lead to inaccurate findingsm]. So
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Table-1 Comparison between dental age using Nolla’s method and Chronological age-both the sexes

DESCRIPTIVE STATISTICS
MEAN | STANDARD DEVIATION
CHRONOLOGICAL AGE | 16.56 2.517
DENTAL AGE 16.14 2.416
Chronological | Dental Age
Age
Chronological Age | Pearson Correlation 1 0.943
P- VALUE 0.000
** Correlation Is Significant At 0.01 Level ( 2- Tailed)

Table-2 Comparison between dental age using Nolla’s method and Chronological age-Males

DESCRIPTIVE STATISTICS
MEAN | STANDARD DEVIATION
CHRONOLOGICAL AGE | 16.00 2.410
DENTAL AGE 15.64 2.258
CHRONOLOGICAL AGE | DENTAL AGE

PEARSON CORRELATION 0.954

CHRONOLOGICAL AGE 1
P- VALUE 0.000

** Correlation Is Significant At 0.01 Level ( 2- Tailed)

Table-2 Comparison between dental age using Nolla’s method and Chronological age-Females

DESCRIPTIVE STATISTICS
MEAN | STANDARD DEVIATION
CHRONOLOGICAL AGE | 16.56 2.517
DENTAL AGE 15.14 2.416
CHRONOLOGICAL AGE | DENTAL AGE
CHRONOLOGICAL AGE

PEARSON CORRELATION 0.943

1
P- VALUE 0.000

** CORRELATION IS SIGNIFICANT AT 0.01 LEVEL ( 2- TAILED)

Modification of Nolla’s method for

dental

panoramic radiographs are considered as best tool for
age estimation in children. As the digital panoramic
radiographs are used for study, there is an added
advantage of less patient exposure. Thus, panoramic
radiographs were used in this study to determine
dental age.

We examined panoramic radiographs of 50
subjects( 25 males and 25 females) aged between 11
and 18 years inorder to study the applicability of

assessment based on third molar development.

The result of this study show a faster development
of third molars in males than in females which is in
favour of findings from the previous studies!'*"°.
Several authors have shown that there are no
significant differences between the right and left sides
and the rate of growth was approximately same on
both sides!"”. Thus, in this study left mandibular third
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to determine the dental
to Modification of Nolla’s

molar was evaluated
maturation according
method.

We studied the significance and the strength of the
correlation between developmental stage of the third
molar and the chronological age, which means that
developmental dental stage, using modification of
method described by Nolla, strongly correlates with
the chronological age.

CONCLUSION:

Examination of the developmental stage of third
molars using digital panoramic radiographs can be a
useful and reliable method of age estimation around
the age of transition from juvenile to adult status.
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ABSTRACT: Objective: Patients with Thalassemia, an inherited autosomal recessive disorder of
haemoglobin synthesis presentwith multiple immune abnormalities that may predisposethem to many invasive
fungal infections especially that of Oral Candida, which constitutes the main yeast flora of the oral cavity. In
these patients , in the absence or inadequate chelation therapy, there is abnormal accumulation of free iron and
further ineffective erythropoiesis,lack of physiologic mechanism for excreting excess iron and a decreased
salivary rate result in increased recovery of yeasts. In the wake of global interest in conducting studies regarding
the role of Candida in oral health and disease and thalassemia being a growing public health problem, this study
is undertaken. Therefore, the aim of this study is to assess oral candidal colonization and species identification
in a group of patients with B-Thalassemia. 60 subjects were included in the present study. 30 patients with -
Thalassemia aged between 6-30 years and apparently healthy subjects, age and sex matched as controls were
assessed for oral Candidal colonization using concentrated oral rinse technique followed by culture using Hi-
chrome Agar. Our results showed that oral candida was isolated from 27 patients(90%) and 17 healthy
subjects(56%). The mean candidal count was significantly higher in thalassemic patients compared with healthy
groups(p<0.5) and C. albicans was the most commonly isolated species from both thalassemic and healthy
groups Conclusion: C.albicans constitutes the main isolated species from the oral cavity and a higher oral
carriage was observed among thalassemias than healthy controls.

KEYWORDS: Thalassemia, Candida, oral cavity.

INTRODUCTION:

Narayana Journal of Research in Dental Specialties

The Candidal species are ubiquitous fungal
organisms and common commensals of the oral cavity
colonizing the oral mucosa of normal individuals
without causing diseases. Among these candidal
species, Candida albicans was found to be the most
frequently encountered specie in the oral cavity. They
become pathogenic only when there is disturbance in
the balance of microflora or in case of debilitation of
the host which occurs whenever there is any
underlying local and systemic pathological processes
orin case of an immuno-compromised condition. So,
the most common complication implicated in these
immune compromised patients is the opportunistic
oral and oro-pharyngeal candidiasis, mostly caused by
C.albicans, and other species like C. Glabrata,
C.krusei, and C, tropicalis have also been reported
[.234] Many studies have shown an increase in
number of oral Candida and/or the rate of candidiasis
in these immune compromised conditions like cancer,

diabetes and HIV infected patients when compared to
healthy subjects B4

Another class of compromised group is the
Thalassemia, which is the most common among the
diverse group of genetic blood disorders occurring
worldwide™®. It was not recognized as a clinical entity
until 1925, when Thomas Cooley, a Detroit
pediatrician, for the first time described thalassemia
among children of Italian descent. It has been derived
from the Greek word “thalas” which means the sea
and “haema” meaning 'blood "1 It is an autosomal
recessive blood disorder involving defects in the
synthesis of either a- or B- polypeptide chains of
haemoglobin. Based on their clinical and genetic
orders, thalassemias are classified mainly into major
(homozygous) and minor (heterozygous) types 5.7.8]

Thalassemia major (B-thalassemia) also termed
as Cooley’s anaemia or Mediterranean anaemia, is
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the most severe form of congenital haemolytic
anaemia associated with a decrease or complete lack
of synthesis of B-globin chains BT as a result of
inheriting the mutant gene e Currently there are more
than 100 varieties of hemoglobin gene mutations,
which can lead to [B-thalassemia. It is the most
commonly found thalassemia with an estimated 60-80
million people in the world. There are about 65,000-
67,000 B-thalassemic patients in our country with
around 9,000 -10,000 cases being added every
year[m]. Patients with the most severe form of the
disease rarely survive into adulthood, because of
cardiac failure, chronic anaemia and hypoxia. The oral
health of these patients has documented by many
researchers was found to be very poor and with a
higher prevalence of dental caries, gingivitis and
periodontitis than compared to healthy subjects. Many
oro facial manifestations like enlargement of the upper
jaw (chipmunk face), prominent cheek bones and
protrusive premaxilla due to erythroid hyperplasia with
depressed bridge of the nose, delayed pneumatisation
of maxillary sinuses, painful swelling of parotids,
xerostomia, mucosal pallor, sore or burning tongue
due to folate deficiency. The dentition shows
protrusion, flaring and spacing of the maxillary anterior
teeth, open bite that leads to malocclusion, delayed
dental development, (due to iron deposits) and dental
discolouration ['"'?. while thalassemia minor (a-
thalassemia)is a mild condition that is considered to

be clinically asymptomatic m,

Patients with thalassemia major exhibit multiple
immune abnormalities that make them susceptible to
infections and contribute substantially to morbidity and
mortality. As the results of the multicenter study
conducted in lItaly, infections are the second most
common cause of complications in thalassemia after
cardiac mortality. Similar results were obtained from
studies of p-thalassemia patients undertaken in
Greece, and Taiwan. In patients with E/B-thalassemia
infections were the most frequent cause of death (5. 131
Review of the literature demonstrates a lack of studies
regarding oral candidal colonization in subjects with
thalassemia major.

Hence with infections playing a major part in
thalassemic patients, it is interesting to study their
association. Therefore, the main aim of this study is to
access the oral candidal colonization in a group of
patients with B-thalassemia, both qualitatively and
quantitatively, and to compare the results to an age
and gender matched healthy groups.

MATERIALS AND METHODS
Study setting and design
A total of 30 patients diagnosed with -

thalassemia major attending the “Thalassemia welfare
association and transfusion center, Chennai, Tamil

nadu” and the outpatient departments of Narayana
Dental and Medical Hospitals, Nellore, Andhra
Pradesh for treatment and follow up were included in
the study. The healthy control group consisted of 30
apparently healthy subjects, matched for age and
gender, selected from patients attending Narayana
Dental College.

Method of data collection

Study protocol was explained and both oral and
written informed consent was obtained from all the
patients. A case history with particular emphasis on
age, sex, duration of thalassemia, any systemic illness
and prescribed medications were taken. All the
patients between the age group 6-30years were
included and subjects with age group <6years and
>30years pregnant woman, individuals on
medications or habits effecting salivary flow,
individuals with any systemic diseases or disorders
that might alter the immune system and individuals
with orthodontic appliances were all excluded[s’“”;
Ethical committee clearance from N.T.R University of
Health Sciences (NUHS), Vijayawada , Andhra Pradesh
was obtained before conducting the study.

Microbiologic investigations:

Oral mycologic flora was assessed by the
concentrated oral rinse technique described by
Samaranayake et al. Each individual was given a
sterile plastic universal container containing 10ml of
sterile phosphate buffer solution (PBS- 0.1M, pH -7.2)
and was instructed to rinse their mouth with the given
solution thoroughly for 1-2 minutes. Following which
the rinse was collected in sterile plastic containers,
then transferred to centrifuge tubes and concentrated
by centrifuging at 1700g (1250rpm) for 10 minutes.
The supernatants were discarded. An inoculation loop
(4mm) full of the sedimented sample was taken and
spread on CHROM agar Candida culture plates
(Hichrome CHROMagar Candida). The plates were
then labelled and incubated at 370C. Growth of candida

species was observed after 24 - 48 hours of incubation
[5]

Colonies were quantified based on calibrated loop
method of Myers and Koshi [15. 18] (1986). They were
scored as

0 - absent (no colonies),

1 - Very sparse (< 101 CFU/ml),
2 - Sparse (101 — 102 CFU/ml),
3 - moderate (102 — 103) and

4 -rich (> 103).

Species were recognized based on color index
chart given in the manufacturers manual and
classified as
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C. albicans — green,

C. dubliniensis — dark green,

C. tropicalis — dark blue green with purple halo,

C. parapsilosis — pale pink,

C. glabrata — dark pink and

C. Kkrusei — pale pink center with rough spreading
colonies

Statistical Analysis: All the study variables were
statistically analyzed using SPSS 20.00 software
version. All the values were expressed as mean +
standard deviation (SD). Thalassemic subjects were
compared with healthy controls using Student's t —
Test. Intergroup comparisons were done by Post Hoc
test (Tukey HSD). p-values of < 0.05 and were
considered to be significant .

RESULTS:

A total of thirty (30) thalassemic major
patients formed the study group along with thirty (30)
age and gender matched healthy individuals, which
formed the control group. The age range varied from 6
— 30 years in both the groups. There were
proportionately equal numbers of males & females in
both the groups. Thalassemic group composed of 16
males (53.3%) and 14 females (46.7%) and the
healthy group composed of 15 males (50%) and 15
females (50%). The mean age = SD for thalassemic
patients was 17.10 + 7.787 and that of healthy
controls was 17.83 +5.522.

In the present study, the frequency of
isolation of candidal species was found to be higher in
B- thalassemia major patients than healthy subjects. A
total of 27 thalassemic patients (90%) and 17 healthy
subjects (56%) showed oral candidal carriage.(TABLE
1, GRAPH 1). The prevalence of oral candidal
colonization and mean count was significantly higher
(p< .05) in thalassemic patients compared with control
subjects ( TABLE 2, GRAPH 2). The prevalence and
density of oral candidal isolation in both thalassemic
patients and control group was not significantly
different between males and females (p value >
0.05)(Table 3 Graph 3a, 3b)

The prevalence and density of oral candidal isolation
in both thalassemic patients and control group
according to age was not significantly different
between males and females (p value > 0.05)(Table 4
Graph 4)

Table1: Rate of Oral Candidal colonization in
Thalassemic patients and healthy controls

THALASSEMIA
SUBJECT (30)

N 27/30

HEALTHY
(30)
17/30

Graph-1: Group Wise Percentage Of Candida
Isolated (n)

Table — 2: Mean Oral Candidal Carriage Rate

Mean Oral P SS/NSS
Candidal value
Carriage
Rate
ALASSEMIA 3.166 £ 1.32 | <0.001 SS*
CONTROLS 1.23+£1.18 0.036 NSS
*SS - statistically significant, NSS — not statistically
significant Student T Test

Graph 2: Mean Oral Candidal Carriage Rate

TT—— ‘ /" Mean Candidal Carriage
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DISCUSSION:

Thalassemia is a widely distributed genetic
disorder that is a significant public health problem. Of
which B- Thalassemia major constitute a large group
of immunocompromised patients with multiple
hematological, immunological and endocrine disorders
making them susceptible to local and systemic
opportunistic yeast infections like Candida™ . So, the
present study may be the first attempt to assess the
oral colonization with Candida species in thalassemic
patient and to compare it with age- and gender-
matched healthy subjects.
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