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ABSTRACT 
 

Objectives: To investigate oral candidiasis clinically and cytologically in patients with oral 
squamous cell carcinoma cancer before and at the end of concomitant chemo-radiation therapy 
and to explore its association with clinical oral symptoms and days of Chemo-radiation. Secondary 
objective was to describe the oral candidiasis incidence in Pakistani patients with oral squamous 
cell carcinoma undergoing chemo-radiotherapy. 
Subjects and Methods: 85 patients who received concomitant chemo-radiotherapy (CCRT) for the 
treatment of oral squamous cell carcinoma (OSCC) first time were included in this study. Patients 
were examined for signs and symptoms of oral candidiasis, mucositis and xerostomia before and at 
the end of CCRT. Oral scrapings were obtained from contralateral normal buccal mucosa and peri-
tumoural area on the selected days i.e. before and at the end of CCRT. Cytological examination 
was carried out using H&E stain and GMS stain. Mucositis, oral hygiene and xerostomia were 
assessed by self-reporting questionnaires and also subjectively. Associations among oral 
candidiasis and these symptoms were evaluated. Age, gender and addictive habits of patients were 
recorded in a specially designed proforma. 
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Results: The incidence of oral candidiasis, mucositis and xerostomia were significantly higher at 
the end of CCRT in these patients. Cytological examination reveals an increase in incidence of 
fungal colonization at the end of therapy smears on both sites (contralateral normal buccal mucosa 
and peri tumoural area). Significant association was observed at the end of CCRT between 
candidiasis and radiotherapy dosage (p = 0.000), oral hygiene and candidiasis (p = 0.012)                 
(p =0.001), addictive habits of patients and candidiasis (p = 0.012), xerostomia and candidiasis                    
(p = 0.000). Similarly significant association was observed among days of CCRT and fungal 
colonization on both sites of smears i.e. contralateral normal buccal mucosa and peri- tumoural 
area (p = 0.000). 
Conclusion: Oral squamous cell carcinoma patients who have received concomitant chmeo-
radiotherapy had a high incidence of fungal colonization in the oral cavity. As a result, prophylaxis 
to decrease candidal infection in these patients is requisite. This might improve the quality of life of 
patients who have be given chemo- radiation treatment for malignant oral cancers. 
 

 

Keywords: Oral cancer; OSCC; CCRT; Candidiasis; mucositis; xerostomia; oral hygiene. 
 

1. INTRODUCTION 
 

Oral cancer comprised of a group of neoplasm’s 
affecting every area of the oral cavity, salivary 
glands and pharyngeal regions. Though, this 
word is likely to be used conversely with oral 
squamous cell carcinoma (OSCC), which 
characterizes the most common of all oral 
neoplasms. It is expected that more than 90% of 
all oral malignancies are OSCC [1]. 
 

OSCC is mainly a disease of elderly people, but 
in recent years there has been a raise in the 
occurrence of the disease in people under the 
age of 45 years [2,3] and yet under the age of 40 
years [4]. OSCC more commonly has an effect 
on men than women most likely because more 
men than women indulge in high-risk habits [2].  
 

In Asia, chewing-tobacco promote a high 
incidence of oral cancers [5] whereas, the most 
important risk factor for oral cancer in the 
western world is the use of alcohol and tobacco 
[6,7]. Epidemiological studies have revealed that 
more than half the people with oral squamous 
cell carcinoma are smokers [8]. It is essential to 
consider further identified risk factors, such as 
betel quid chewing. Betel quid chewing is well-
liked in Taiwanese and Indian populations and is 
related with a considerably increased risk of oral 
cancer [9].  
 

Typical treatment for locally advanced head and 
neck cancer comprises of a combination of 
radiation and surgery. Though, survival of OSCC 
patient population has not better during the past 
20 years. Numerous multimodal treatment plans 
have been planned and chemotherapy is often 
used with the aim of organ preservation [10].                  
A concurrent chemoradiotherapy regimen 
represents the best current standard therapy 

operation for many patients with regionally 
advanced solid tumors, and improves the 
probability of cure. The general clinical goal of 
administering chemotherapy and radiation 
simultaneously is to improve both loco regional 
and systemic tumor control [11]. 
 
The purpose of concomitant chemo-radiotherapy 
is to destroy malignant cells; however it can also 
cause damage to normal cells, which can last 
after treatment [12,13]. In addition to mucositis, 
exposure of the head and neck region to ionizing 
radiation has an effect on the natural 
immunological barriers. This can lead to local 
infections in head and region as well as 
systemically and even may cause morbidity and 
mortality [14,15]. 

 
Oral candidiasis is an opportunistic infection of 
the oral cavity. It is frequent and diagnosed 
between the elderly, predominantly in those who 
wear dentures and in various cases is 
preventable with a good oral care routine. It can 
also be a sign of systemic disease, for example 
diabetes mellitus and it is a frequent problem 
between the immuno-compromised patients. An 
overgrowth or infection of the oral cavity by 
yeast-like fungus is a causative for oral 
candidiasis [16,17]. Oral candidiasis is the most 
frequent fungal infection of human particularly in 
early and later life [18]. 

 
Candidal infections in immuno-compromised 
patients are rapidly progressive, frequently 
severe and hard to treat and such patients have 
an ultimate possibility of developing oral 
candidiasis whereas, yet the constituents of the 
normal oral flora may develop into pathogenic 
conditions. Candida albican is the most frequent 
isolate from the oral cavity [19]. 
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Overgrowth of Candida though can cause an 
altered taste sensation, local discomfort and 
dysphagia from esophageal overgrowth resulting 
in slow recovery and poor nutrition. In immuno-
compromised patients, infection can extend 
through the upper gastrointestinal tract or 
bloodstream creating a severe infection with a 
remarkable mortality and morbidity [20]. 
 
The occurrence of oral candidiasis among AIDS 
patients is expected to be between 9% and 31%, 
and studies have documented clinical 
confirmation of oral candidiasis in nearly 20% of 
cancer patients [21]. 
 

Colonization of the yeast on damaged tissue 
(mucous membrane) can intensify the 
symptomatic effects of radiation on the mucosa. 
The practitioner should be aware of the multiple 
presentation of Candida including pseudo-
membranous, chronic hyperplastic and chronic 
cheilitis [22]. 
 

Considering the above mentioned research 
findings of many researchers about OSCC, 
CCRT and their association with oral candidiasis, 
we had planned this study  to evaluate the fungal 
colonization in oral scrapings obtained from the 
oral mucosa and peri-tumoural area of the 
patients of OSCC receiving CCRT on H&E and 
Giemsa stains. 
 

2. SUBJECTS AND METHODS 
 

Patients who were clinically and histologically 
proven cases of OSCC with first time treatment 
on concomitant chemo-radiotherapy were 
included in this study. Their personal information 
and demographic details, including their age 
gender, and habits were noted on a structured 
proforma. The patients of both gender and all 
age groups (above 18 years) were included in 
this study. Patients, included in this study, with 
OSCC underwent CCRT with 33 fractions of 
radiation 5 days/week for 7 weeks with or without 
hyper-fractionation with cisplatin only or 
combination (5-Fu and cisplatin) chemotherapy 
drugs for every week as advised by 
radiotherapist and chemotherapist. 
 

Clinical details of every patient (mucositis, 
xerostomia and candidiasis) were measured 
subjectively during treatment and recorded on 
clinical proforma. Mucositis was graded 
according to WHO criteria (Table 1). 
 
Xerostomia was calculated on observer-based 
toxicity scoring which is usually based on the 

Radiation Therapy Oncology Group (RTOG)/ 
European Organization for Research and 
Treatment of Cancer (EORTC) grading scale. 
Though, as xerostomia is defined as a symptom, 
it is evenly essential to estimate the subjective 
rating of oral dryness by the patient. Xerostomia 
questionnaire was developed to permit patient 
self-reporting. It has been suggested that this 
questionnaire is more accurate in estimating the 
severity of xerostomia compared with the 
RTOG/EORTC grading system (Table 2) [23]. 
 

Table 1. WHO criteria for oral mucositis 
 

Mucositis grade Oral toxicity scale 
(WHO) 

Grade  0 No alterations 
Grade I Pain and erythema 
Grade II Erythema and 

ulcers 
Grade III Ulcers (liquid diet 

only) 
Grade IV Unable to feed 

 

Table 2. Xerostomia questionnaire 
 

 The xerostomia questionnaire (XQ) 
1 Rate your difficulty in talking due to 

dryness 
2 Rate your difficulty in chewing due to 

dryness 
3 Rate your difficulty in swallowing solid 

food due to dryness 
4 Rate the frequency of your sleeping 

problems due to dryness 
5 Rate your mouth or throat dryness 

when eating food 
6 Rate your mouth or throat dryness 

while not eating 
7 Rate the frequency of sipping liquids to 

aid swallowing food 
8 Rate the frequency of sipping liquids 

for oral comfort when not eating 
 

Xerostomia grade was determined before and 
end of CCRT at the radiotherapy department by 
2 researchers at each visit. Each one of the 
observers allocates the score separately. The 
scores ranged from 0 to 2. 
 

0. None 
1. Mild mouth dryness/ slightly thickened 

saliva altered taste such as metallic taste/ 
these changes not reflected in alteration in 
baseline feeding behaviour, such as 
increased use of liquids with meals. 

2. Moderate to complete dryness/thick, sticky 
saliva/ markedly altered taste. 
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Table 3. The scoring of OH on plaque and calculus debris 
 
Score             Criteria for classifying debris 
0 No debris or stain present 
1 Soft debris covering not more than one third of the tooth surface, or presence of 

extrinsic stains without other debris regardless of surface area covered 
2 Soft debris covering more than one third, but not more than two thirds, of the 

exposed tooth surface. 
3 Soft debris covering more than two thirds of the exposed tooth surface 
                       Criteria for classifying calculus 
0 No calculus present 
1 Supra-gingival calculus covering not more than third of the exposed tooth surface 
2 Supra-gingival calculus covering more than one third but not more than two thirds of 

the exposed tooth surface or the presence of individual flecks of sub-gingival 
calculus around the cervical portion of the tooth or both 

3 Supra-gingival calculus covering more than two third of the exposed tooth surface or 
continues heavy band of sub-gingival calculus around the cervical portion of the 
tooth or both. 

 
The oral hygiene was assessed using the 
simplified Oral hygiene Index (OHI-S). The 
scoring was based on plaque and calculus 
deposits and describe in the given tables (Table 
3). Scores for calculus and debris were recorded 
and the index values are calculated and were 
graded as good, moderate and poor OH. 
 

The scrapings were taken from contralateral 
normal buccal mucosa and peri- tumoural area 
before therapy and at the end of therapy (CCRT). 
The wooden spatula was scraped firmly against 
contralateral normal buccal mucosa and peri-
tumoural area; the smears were then transferred 
onto the frosted glass slide and were fixed in 
absolute alcohol. These smears were stained 
with H&E and GMS stains. Cytological details of 
the smears were recorded. Data was analyzed 
by using SPSS version 20.0. Frequencies and 
percentages were computed for presentation of 
all categorical variables including age, gender 
and personal habits. The study was approved 
and certified by Institutional Ethical Review 
Committee and Advanced Studies & Research 
Board of the University of Health Sciences 
Lahore, Pakistan. 
 

3. RESULTS 
 
This study comprised of 85 patients of 
histologically confirmed OSCC, 41.2% of patients 
were from age group between 46-55 years. 
Males were predominantly presented with OSCC 
in approximately 64.7 % and 35.3% females with 
a male to female ratio of 1.8:1. 
 

Smoking was the most common habit reported 
in n=31 (36.5%) cases, followed by smoking 

plus paan in n=13 (15.3%), paan in n=11 
(12.9%) and naswar in n=2 (2.3%) cases. 
Another interesting observation was that n=28 
(33%) patients had no such history of addictive 
habits. 
 

Oral hygiene was assessed both in before 
therapy cases and at the end of CCRT. It was 
divided into good, moderate and poor and 
patients mostly presented with poor oral hygiene 
(48.2%) followed by moderate (40.2%) and good 
(11.8%) accordingly at the end of treatment. 
Whereas in before CCRT cases good oral 
hygiene was predominantly observed in n = 49 
(57.6%) of cases (Table 4). 

 

Considering the fractions of radiotherapy 
dosages, patients received 70Gy, 90Gy and 
119Gy. Most of the patients (52.9%) received 
90Gy dose of radiotherapy (Table 4). While 
considering the chemotherapy most of the 
patients n=69 (81.2%) received combination 
drug therapy (Cisplatin and 5-Flurouracil) 
whereas in n=16 (18.8%) patients received 
cisplatin only (Table 4). 

 

As far as the side effects of combined 
chemotherapy and radiotherapy treatment, 
among 85 patients, all patients complained of 
mucositis of varying degree during and at the 
end of CCRT, however, no signs of mucositis 
were observed in before therapy. All the patients 
also complained of different degrees of 
radiotherapy induced xerostomia, mild (10.6%), 
moderate (42.4%) and severe (47.1%), though 
no signs of xerostomia were observed in before 
treatment. 
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Table 4. Frequency of clinical signs and chemo-radiotherapy dosages 
 

Oral hygiene 
(end of CCRT) 

Oral hygiene 
(before CCRT) 

Candidiasis  
(before CCRT) 

Candidiasis  
(end CCRT) 

Radiotherapy  
dosage 

Chemotherapy 
drug 

Good (11.8%) Good (57.6%) Yes (23.5%) Yes (75.3%) 70Gy (30.6%) Combination 
(81.2%) 

Moderate 
(40.0%) 

Moderate 
(35.3%) 

No (76.5%) No (24.7%) 90Gy (52.9%) Cisplatin 
(18.8%) 

Poor (48.2%) Poor (7.1%)   110Gy (16.5%)  
 
Clinical signs of candidiasis were seen at the 
end of CCRT in n = 64 (75.3%) and were absent 
in n = 21 (24.7%) cases, though at the start of 
CCRT clinical signs of candidiasis were 
observed in only n = 20 (23.5%) of cases and 
absent in the remaining of cases (Table 4). 
 

By applying Fisher Exact test  upon clinical and 
microscopic findings before CCRT, significant 
associations were observed among oral hygiene 
and clinical signs of candidiasis (p = 0.012), 
radiotherapy dosage and candidiasis                          
(p = 0.000), addictive habits of patients and 
candidiasis (p = 0.012). Similarly, by applying 
Fisher Exact test upon the findings at the end of 
CCRT, significant associations were observed 
among oral hygiene and candidiasis (p = 0.001) 
and xerostomia and candidiasis (Fig. 1)                      
(p = 0.000). However insignificant associations 
were observed between Chemotherapy drugs 
and candidiasis (p = 0.336) and candidiasis 
(before therapy) and gender (p = 0.301) by 
applying Fisher Exact test.  
 

 
 

Fig. 1. OSCC patient with poor oral hygiene, 
xerostomia, mucositis and clinical evidence 
of oral candidiasis on contralateral buccal 

mucosa (red and white patches) 
 

Overall, a total of 170 smears from normal 
buccal mucosa on respective days of CCRT 
from n= 85 patients, fungus was evident in n= 
50 (29.4%) and it was absent in the remaining 
smears (Fig. 1). Among 85 smears from normal 

buccal mucosa before CCRT fungus was seen 
in only n= 4 (4.7%) smears and absent in n= 81 
(95.3%) smears. Total of 85 smears from normal 
buccal mucosa at the end of treatment fungus 
was evident in n= 30 (35.3%) smears and 
absent in n=55 (64.7%) smears (Figs. 2, 3). 
 

 
 

Fig. 2. Photomicrograph from contralateral 
normal buccal mucosa at end of CCRT from 
OSCC patient showing hyphae of fungus (A 

arrow) and spore (B arrow) (GMS x 200) 
 

 
 

Fig. 3. Photomicrograph showing fungus 
invaded squamous epithelial cell in smear 

from contralateral normal buccal mucosa at 
the end of treatment  from patients receiving 
CCRT as OSCC treatment spores (A arrow) 

and hyphae (B arrow) (H&E x 400) 
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Fig. 4. Photomicrograph showing fungus invaded squamous epithelial cell in smear from  
peri-tumoural area at the end of treatment from patients receiving CCRT as OSCC treatment 

spores (A arrow) and hyphae (B arrow) (H&E x 400) 
  

 
 

Fig. 5. Frequency of fungus on peri-tumoural area at different days of smears 
 

Similarly, a total of 170 smears from peri-
tumoural area on all particular days of CCRT 
from n= 85 patients, fungus was present in n= 
60 (35.2%). No such changes were seen in n= 
110 (64.7%) smears. Among 85 smears from 
peri-tumoural area on each day i.e. before and 
end of CCRT fungus was seen in n = 9 (10.6) 
and n = 45 (52.9%) smears respectively and 
absent in the remaining smears (Figs. 4 and 5 
above). A significant association observed 
between evidence of fungus and days of 
treatment by applying Chi-square test for both 
normal buccal mucosa (p = 0.000) and peri-
tumoural area (p = 0.000). 
 

4. DISCUSSION 
 
The mean age of the patients in present study 
was 50.50±11.1. This is in accordance with the 

results of other studies i.e. a study conducted in 
Karachi, Pakistan reported that the ages of 
patients differ from 25 to 80 years with mean age 
being 47.84±12.18 [24]. Another study conducted 
by Wang et al, also documented that the age 
range from 24 to 83 years with mean age 58.5 
years [25]. However the study conducted in Iran 
reported that the mean age of OSCC patients 
was 30.19±4.24 [26]. 
 
In present study, male predominance was 
observed which is in consistent with the other 
studies conducted in Libya, Mexico and a 
number of local studies [27-31]. The deviation 
from gender related findings of present study, a 
study conducted in Lahore which reported female 
predominance with a ratio of 1.5: 1 [32]. The 
higher frequency of OSCC among males in all 
these studies, is due to addictive habits i.e. 
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smoking, chewing habits and snuff consumption. 
While in our society females less commonly 
indulge in tobacco smoking.  
 
In current study the patients were presented 
predominantly with smoking habit. The habits 
varies according to regions, for example in 
Punjab, the most common habit for the OSCC is 
smoking whereas in Karachi gutka and in NWFP 
the naswar is mostly used by people, hence the 
most common cause of oral cavity tumour. In 
western countries the most common aetiological 
factors for the development of OSCC are 
smoking and alcohol. The international studies 
conducted in Taiwan and Sweden is in 
compliance with the present study [33,34]. 
Whereas some international studies stated that 
chewing tobacco was the most common cause of 
OSCC [35,36]. Aetiological factors related 
findings of present study are not very different 
from that of other local and international studies. 
Our study highlight one of the most important 
factor that the increasing incidence of oral 
squamous cell cancer in females with no obvious 
habitual risk factors, an area of increasing 
concern. Published data in this particular group 
are inadequate. 
 
In present study all patients received 
radiotherapy treatment with different radiotherapy 
dosages with 2 Gy daily for 5 days/week, for 7 
weeks and these may also have boost plan 
according to the response of tumour to the 
CCRT. The study conducted in Taiwan reported 
that the 60-66 Gy was administrated for post 
operative radiotherapy in oral squamous cell 
carcinoma patients [37]. The study conducted in 
USA reported that radiation therapy consists of a 
total dose of 50–70 Gy administered in 
fractionated doses (2.0 Gy/d × 5 d) over 5–7 
weeks for the treatment of head and neck 
cancers [38]. The radiotherapy dosage depends 
on the tumour staging and patient health. 
 
The most common drug regimen used in present 
study was combination drug therapy. The study 
conducted in Chicago and Israel by Taylor et al. 
and Zidan et al. stated that the patients with 
unresectable or recurrent stage III or IV disease 
or locally advanced head and neck tumours were 
treated with either concurrent cisplatin or            
5-FU based chemoradiotherapy and they 
demonstrated a high complete response rate and 
survival possibility [39,40]. Losrado and his 
associates documented that concurrent chemo-
radiation gives good locoregional control for 
locally advanced head and neck cancers. 

Chemoradiotherapy appears to have an 
emerging role in the primary management of 
head and neck cancers [10]. 
 
Mucositis is defined as the inflammation of oral 
mucosa. The study conducted by Volpato in 
Poland reported that there was increased 
incidence of mucositis as the chemotherapy and 
radiotherapy intensity was increased and in 
some cases they appear as a "wave-like" pattern 
throughout irradiation period [41,42]. It is now 
concluded that the incidence of mucositis with 
radiotherapy was somewhat lower but when 
chemotherapy was added with radiotherapy the 
incidence and severity of mucositis was 
increased. And as mucositis is constant variable 
i.e. it was observed in all patients with slightly 
different intensities. Hence its significance with 
the fungal colonization is difficult to calculate. But 
it is a significant factor in enhancing the 
opportunistic infections in oral cavity. 
 
Xerostomia is a dry mouth resulting from absent 
or reduced saliva flow. The studies conducted in 
Netherland and USA reported that patients 
experienced the moderate to severe degree of 
xerostomia during radiotherapy and salivary flow 
was decreased significantly after radio-
chemotherapy [43,44]. 
 
Clinical signs of candidiasis were seen in 75.3% 
patients receiving CCRT. A study carried out in 
China by Xu and his associates reported that 
Chemotherapy and radiotherapy, especially 
combined radio and chemotherapy, resulted in 
more oral infections compared with palliative 
care and surgery [45]. Similarly the study 
conducted by Panghal and his associates 
reported that C. albicans was the most important 
pathogens in radiotherapy and radio-
chemotherapy cases [46]. The study carried out 
by Dahiya et al. and Jham et al. in USA 
documented that there was increased incidence 
of oropharyngeal candidiasis in patients receiving 
combined chemo radiotherapy as compared to 
radiotherapy alone [47,48]. Redding and his 
colleagues narrated that patients on radiation 
therapy for head and neck cancer frequently 
develop oral mucosal Candidasis [49]. The study 
conducted in Japan reported that the incidence 
of oral candidiasis during Radiotherapy was 
significantly higher in the oral cavity irradiated 
than in the oral cavity non-irradiated group [50]. 
The study from USA reported that radiotherapy 
and chemotherapy treatments for head and neck 
tumours are independently associated with a 
significantly increased risk for oral fungal 
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infection [51]. Here we concluded from all these 
studies and present study that the incidence of 
oral candidiasis/oral fungal infection in head and 
neck/ oral cancers are common finding and this 
is increased in patients receiving both treatments 
concomitantly (radiotherapy and chemotherapy). 
 
Oral mucositis and xerostomia played an 
important role in oral cavity infections and the 
patients become more vulnerable to Candida 
infections and both of these together increases 
the discomfort to the patients on CCRT. 
Significant associations were observed among 
xerostomia and candidiasis (end of CCRT), 
radiotherapy dosage and candidiasis (end of 
CCRT) and oral hygiene and candidiasis. These 
all factors are correlated with each other i.e. 
initiation of one factor is the predisposing factor 
or the cause of other factor to initiate. Saliva 
reveals mechanical cleansing action in healthy 
persons with normal salivary glands function [52]. 
As we know that when salivary glands are 
included in the field of radiation, xerostomia 
occur which provides basis for progressive 
increase in oral candidal colonization. 
 
As candidiasis is a common opportunistic 
infection in immuno-compromised patient and 
radiation to the head and neck region alters the 
oral mucous membrane and produces 
xerostomia which in turn predispose them to 
colonization by Candida species [53].  Saliva has 
multiple potent antimicrobial agents and if 
salivary secretion is reduced or if salivary levels 
of the antimicrobial agents are declined, oral 
microbial overgrowth is permitted and oral 
mucosal infection such as candidiasis is induced 
[52]. Similarly, radiotherapy generated 
xerostomia does have association with oral 
Candida overgrowth. Deng and his associates 
stated that oral candidiasis concurrent with oral 
mucositis due to radiotherapy may raise the 
oropharyngeal discomfort during radiotherapy 
[50]. But it is noticed that areas of mucositis 
attributable to radiation might be infected by 
candida secondarily and even if candidal 
infection does not take part in the etiology of oral 
mucositis, it might add to the discomfort and 
duration of mucositis. Similarly, irradiation does 
have an unfavorable outcome that present an 
additional favorable environment for the 
development of the fungi [54]. The study 
conducted by Suryawanshi and her associates 
stated that radiation absolutely increases 
incidence of occurrence of oral candidiasis. 
Radiation causes the weakness (fragility) of oral 
mucosa with development of specific lesions 

such as erythematous lesions, dryness of mouth 
and ulceration. This demonstrates statistically 
significant role in more vulnerability of oral 
mucosa to oral candidiasis with increased 
number of colony forming units [55]. These all 
studies are in accordance with the present study. 
 

5. CONCLUSION 
 
Oral squamous cell carcinoma is most 
commonly seen in fifth decade of life with male 
predominance. CCRT is directly related with 
fungus colonization in oral cavity of the OSCC 
patients. The data presented here show that 
concomitant chemo-radiotherapy might be an 
important factor for Candida species 
overgrowth. Therefore steps should be taken 
prophylactically to decrease candidal infection 
and treatment of oral candidiasis, since it may 
lead to severe clinical complications causing 
treatment interruption and even can lead to 
reduction in anti-tumor efficacy. This may 
improve the quality of life of the patients who 
receive concomitant chemo-radiation treatment 
for malignant oral cancers. 
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