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Abstract 

Background: Within the past two decades, Candida species have emerged as major human 

pathogens and are currently the fourth most common cause of nosocomial infection. Propose of 

this study was to determine the occurrence of oral Candidiasis among cancer patients at Tikrit 

Teaching Hospital. Methodology: 102 cancer patients were examined for oral candidiasis. For 

all patients, the clinical diagnosis had to be confirmed microbiologically by the presence of 

yeasts and / or hyphae or pseudohyphae on potassium hydroxide– treated smears of oral swabs. 

Oral samples were obtained and cultured on Sabouraud's dextrose agar and BCG agar. Results: 

102 patients 45% positive culture, increasing incidence oral candidiasis with increasing age high 

results in over 60 years old,  67.3% were femeales  and 32.7% were males, type of cancers 

88.8% were hematological tumor and 40.8% were solid tumor. From these patients, 46 Candida 

spp were isolated; 63.3 % episodes of thrash. For C. albicans isolates,  and 36.7% non-albicans 

candida( C. parapsolisis 7% , C. tropicalis  8.4% , C. glabrata  6%  and  C. krusei 5% ) . 

Conclusion: the finding of our study strongly suggest that oral candidiasis is a frequent 

complication among cancer patients, being C. albicans the main etiological agent 
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Introduction 

        Candida is the fourth most 

common cause of infection in hospital 

patients, but this group has the highest 

mortality rate
(1)

. Keeping in mind the 

rapidly increasing number of 

immunocompromised patients 

(diabetes, neonates, cancer patients, 

etc.) and other predisposing factors, 

such as side effects of medications 

(corticosteroids, broad-spectrum 

antibiotics, antihypertensive drugs, 

antidepressants), the number of oral 

candidosis cases is becoming a 

growing problem
(2,3)

. These 

predisposing factors cause initially 

superficial candidosis to turn into 

chronic mucocutaneous candidosis, 

and the tendency to invade the 

epithelium increases, also numbers of 

Candida strains resistant to commonly 

administered azoles increasing 

produces pressures to understand the 

candidosis infection process
(3,4)

. The 

ubiquitous candida spp are important 

cause of oropharyngeal candidiasis 



OOrraall  CCaannddiiddiiaassiiss  iinn  CCaanncceerr  PPaattiieennttss  uunnddeerrggooiinngg  cchheemmootthheerraappyy  

 

Tikrit Medical Journal 2013;19(1): 10-20 11  

and nosocomial infections including 

life threatening infections among 

cancer patients. Indeed oropharyngeal 

candidiasis is a common infection in 

cancer patients and ranks as the most 

common fungal diseases
(4)

.  Among 

candida spp, the most frequently 

encountered clinical problem is 

caused by C. albicans
(5)

. Actually 

many people are colonized by 

Candida spp as a commensal 

organism. For this reason, cancer 

patients must be strictly monitored for 

the clinical presence of yeast. The use 

of broad – spectrum antibiotics, 

steroids, or other immunosuppressive 

agents, diabetes mellitus, cancer 

patients and organ transplantation can 

increase the risk for candidal 

infections
(6)

. The prevalence of oral 

candidiasis in various countries varies 

among studies according to location, 

age of the patients, and the site 

sample, and has been reported to 

range from 20- 75%
(7)

. The incidence 

of Candida spp isolated from the oral 

cavity has been reported to be 45 % - 

65% in children, 50-65% in people 

with removable dentures, 65-88% in 

those residing in acute and long term 

care facilities, 90% in patients  

with acute leukemia, 95% with 

HIV
(5,7)

. Among cancer patients, 

infection can spread through the 

bloodstream, leading to sever 

infection with significant morbidity 

and mortality 
(8)

.  Although 

chemotherapy has decreased mortality 

rates of patients with cancer, the 

morbidity associated with treatment 

continues. Initiation and 

implementation of a comprehensive 

oral health program that monitors and 

treats patient before, during, and after 

chemotherapy is of paramount 

importance. With optimal 

coordination of efforts of the entire 

treatment team, including medical and 

dental providers, the patient’s survival 

and quality of life will be enhanced. 

The purpose of this article is to review 

cancer chemotherapy, its associated 
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complications, and management of 

the morbidity associated with this 

treatment
(2,9)

. 

Methodology 

 

     This study was conducted over a 

period of 6 months at Tikrit teaching  

hospital. Patients of oncology ward.  

All patients had different types of 

cancers and after taking the sample, 

had received different types of 

chemotherapy  prescribed by 

attending physicians. Oral candidiasis 

was clinically diagnosed by 

investigator. The clinical diagnosis 

was based on lesions clinically 

recognized as creamy, whitish, curd-

like plaques or pseudomembranes 

involving the oropharyngeal mucosa 

and the tongue. For all patients, the 

clinical diagnosis had to be confirmed 

microbiologically by the presence of 

yeasts and / or hyphae or 

pseudohyphae on potassium 

hydroxide–treated smears of oral 

swabs. Swab was also used for yeast 

cultures on plates with Sabouraud 

dextrose agar (LBA, France), Weigh 

62 grams of powder was dispersed in 

1 liter of deionized water. Cultures 

were considered positive if a10 CFU 

appeared on the plate. Candida spp 

were identified by classical 

methods
(8)

. The differential Candida 

Bromcresol Green (BCG) Agar, 

Weigh 66 grams of powder BCG 

(Difco Laboratories.USA), disperse in 

1 litre of deionized  

water.  Preparation media according 

to reference manufactured source and 

medical mycology a self-instructional 

text
 (9). was used to confirm the results 

by colony morphology and  The 

RapID Yeast Plus System consists of 

18 wells containing the following 

tests: utilization of glucose, maltose, 

sucrose, trehalose, and raffinose; 

hydrolysis of fatty acid ester, urea. 

Procedure for Panels were inoculated 

according to the manufacturer’s 

instructions
(10)

. 



OOrraall  CCaannddiiddiiaassiiss  iinn  CCaanncceerr  PPaattiieennttss  uunnddeerrggooiinngg  cchheemmootthheerraappyy  

 

Tikrit Medical Journal 2013;19(1): 10-20 13  

          

Figure( 1) BCG agar, yellow color on media            Figure( 2) Sabouraud dextrose agar. More than  

              fermentation glucose. After 24 hr.                    10 CFU on plate after 48hr. at 30
0
C incubation 

               at 30
0
C incubation  

 

a.  b.  

Figure( 3 ) RapID Yeast Plus System consists of 18 wells .a. incubation 4 hr .b. results by change    

color in wells after incubation.  

 

Statistical analysis were 

performed using the Chi-square test 

and One-way ANOVA test utilizing 

SPSS software. The level of 

significance was P-value ˂ 0.05, and 

high significance was P-value ˂ 0.01. 

Results and Discussion  

Epidemiology of C. albicans 

and other yeasts from the oral cavity 

of patients with cancer was quite 

varying, our patient population 

consisting  of 102 individuals with 
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different types of cancers.  During a 6 

months period (December 2011 to 

May 2012), from Tikrit Teaching 

Hospital, oncology ward. Results 

candidiasis in patients were 45% 

positive in culture method from total 

examined patients, were ( C. albicans 

63.3%, C. tropicalis  15.2%,  C. 

parapsolisis 10.7% ,  C. glabrata  

6.5%  and  C. krusei 4.3% ) as shown 

in  table 1. The prevalence of oral 

candidiasis in various countries varies 

among studies according to location, 

age of the patients, and the site 

sample, and has been reported to 

range from 20- 75% 
(11)

.  The 

incidence of Candida spp isolated 

from the oral cavity has been reported 

to be 45 % - 65% in children, 50-65% 

in people with removable dentures, 

65-88% in those residing in acute and 

long term care facilities, 90% in 

patients with acute leukemia, 95% 

with HIV
(11-13)

. Among cancer 

patients, infection can spread through 

the bloodstream, leading to sever 

infection with significant morbidity 

and mortality 
(12)

.  A routine oral 

examination of cancer patients has 

revealed a greater incidence of 

Candida infections than that in most 

types of patients. Almost all surveys 

on fungal infections in cancer patients 

come from USA, Europe, and other 

developed countries, and little is 

known about this problem in 

developing countries particularly Iraq. 

For the first time we report on 

occurrence rate of oral Candidiasis 

among cancer patients at Tikrit 

Teaching  hospital.  
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Table 1: Prevalence of Culture Results for candidiasis in patients.  

 

 

 

 

 

 

 

 

 

 

 

 Oral Candidiasis with positive 

culture increased in age group (Table 

2), These finding may due the 

immune depression with increasing 

age or most of cancer patients in this 

age group,  or may be 

Chemotherapeutic agents are toxic 

compounds that target rapidly 

proliferating cells, both malignant and 

normal. The level and type of toxicity 

of the regimen depends on the patient, 

the type of tumor,  

and therapy-related variables. 

Patient related variables include the 

overall health and immunity of the 

patient before and during 

chemotherapy. 

 

 

Culture Results for 

Candidiasis  

Patients   

No.  % Candida Spp.  No. % 

Positive 46 45 

C. albicans 29 63.3 

C. tropicalis   7 15.2 

C. parapsolesis  5 10.7 

C. glabrata   3 6.5 

C. krusei  2 4.3 

Total 46 100 

Negative 56 55  

Total 102 100 
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Table 2: Relation between patients in different  age group. 

Subjects 

Age group (years)  

Total 20-29 30-39 40-49 50-59 60-Over 

No. % No. % No. % No. % No. % No. % 

Patients 11 10.7 13 12.7 18 17.6 26 25.7 34 33.3 102 100 

Positive 

culture 
2 4.4 5 10.8 9 19.6 8 17.4 22 47.8 46 100 

X
2
 =16.02             P=0.01               P ˂ 0.05        significant 

 

  were with female group 67.3%  and 32.7% male group  as showing in table 3 

Table 3: The relation between gender group and candidiasis. 

Subjects 

Gender group  

Total Female Male 

No. % No. % No. % 

Patients 70 68.6 32 31.4 102 100 

Positive 

culture 
31 67.3 15 32.7 46 100 

X
2
 =9.08      P=0.058     P˂0.05   significant  
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This finding may be due to the 

increasing cancer type as a breast, 

within female in addition to the 

immunological and physiological 

changes in female during their life 

specially during pregnancy that may 

lead to increase the immunological 

defect which that have a great role of 

Candida in later ages. 

Relation between cancer types 

group and candidiasis in patients 

undergoing chemotherapy, were 

40.8% as a Solid tumor group and 

88.8% as a hematological group as 

shown in table 4

.  

Table 4: Relation between  Cancer types group and candidiasis 

      

Cancer types 

Subjects 

Positive 

culture 

Negative 

Culture 
Total Patients 

No. % 
No. % 

No. % 

Solid tumors 38 40.8 55 59.2 93 91.1 

Hematological 8 88.8 1 11.2 9 8.9 

Total 46  56  102 100 

                  X
2
 =7.6      P=0.001      P ˂ 0.01     significant 
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 There were significant 

epidemiological differences between 

hematological patients and those with 

solid organ cancer. 88.8%  candidiasis 

in hematological patients,  and 40.8% 

in solid organ cancer, This was may 

be due to number  of cases solid organ 

cancer patients relatively to 

hematological patients. 

 

Conclusions 

The finding of our study 

strongly suggest that oral candidiasis 

is a frequent complication among 

cancer patients, being C. albicans the 

main etiological agent. The frequent 

occurrence of Candida albicans in 

oral cavity of cancer patients indicates 

a need for effective management of 

the infection prior to any anticancer 

treatment, as severe complications can 

otherwise result, age , sex and types 

of cancer was a significant results.  
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 انخالصت

 د. ركشٖ احًذ 

ث كًٕنذ فٙ غعٌٕ انؼقذٍٚ انًاظٍٛٛ، َشاءة اًْٛت اخُاط انًبٛعا

 ٖنأليشاض ػهٗ َحٕ شائغ حٛذ ٚؼخبش انًغبب انؼايت انشابؼت بؼذٔ

 انًغخشفٛاث .

يٍ ْزِ انذساعت حقذٚش ظٕٓس انًبٛعاث ٔإَٔاػت فٙ فى يشظٙ  انغشض

بانؼًش ٔاندُظ َٕٔع انغشغاٌ ػُذ يغخشفٗ حكشٚج  ّانغشغاٌ ٔػالقخ

 انخؼهًٛٙ.

ابٍٛ يشٚط بانغشغاٌ كاٌ ٚفحصٌٕ ار يص 201 غشائق انؼًم

بانًبٛعاث .كم انًشظٗ حشخٛصٓى عشٚش٘ ٔٚؤكذ احٛائٛا بظٕٓس انخًٛشة 

أ خٕٛغ أ خٕٛغ كاربت ػهٗ ْٛذسٔكغٛذ انبٕحاعٕٛو بًؼاندت انًغحت 

انفًٕٚت ٔ صسػٓا ػهٗ انغابٕسٔٚذ دكغخشٔص أخاس ٔ انبشٔيٕكٛشعٕل 

 األخعش أخاس . 

صٚادة اَخشاس يشٚط ٔ 201% ٔخذ أٚدابٛت انضسػت نكم ال 54: انُخائح

عُت ٔ  00انًبٛعاث يغ صٚادة انؼًش ٔكاَج اػهٗ َخٛدت بأػًاس األكثش يٍ 

% ألَٕاع انغشغاٌ ظًٍ 88.8% نهزكٕس ٔ ..61% فٙ األَاد ٔ 6..0

 % ألَٕاع انغشغاٌ ظًٍ األٔساو انصهبت40.8األٔساو انًشحبطت بانذو ٔ

اَج انًبٛعت ػضنت ك 50ٔ انثذ٘ ٔانًغخقٛى ٔ...( ٔيٍ  )يثم عشغاٌ انشئت

% نهًبٛعاث ..60% يٍ انحاالث األصابت ٔ 06.6انبٛعاء ظًٍ 

 انغٛشبٛعاء . 

يٍ انحقائق دساعخُا حشٛش بقٕة إنٗ أٌ داء انًبٛعاث انفًٕ٘ :  األعخُخاج

ٔانًغبب انشئٛغٙ ْٕ انًبٛعت انبٛعاء فٙ يشظٗ  ْٕ اخخالغ يخكشسة

 .ُٕٚت.انغشغاٌ ٔاٌ انؼًش ٔاندُظ َٕٔع انغشغاٌ َخائدٓى يؼ


