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ABSTRACT :  

Objectives: To investigate the incidence of oropharyngeal candidiasis in bronchial asthma patients using inhalational 

corticosteroid therapy.To assess the awareness on the importance of oral hygiene in such patients.  

Method: 100 Bronchial asthma patients using inhalational corticosteroid therapy are randomly sampled from a tertiary 

care centre in Chennai.The incidence of oropharyngeal candidiasis in bronchial asthma patients using inhalational 

corticosteroid therapy was noted.A questionnaire based study was conducted and their awareness on the importance of oral 

hygiene was assessed.  

Result: 95% of the study population were aware of the importance of good oral hygiene and were maintaining it.The 

incidence of oropharyngeal candidiasis in the study population was found to be 5%.   

Conclusion: Statistical significance has been proven, yet future studies has to be done with a larger study population to know 

it’s practical correlations.  
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INTRODUCTION:  

Inhaled corticosteroids are helpful in controlling the signs and symptoms of asthma and thus helps in reducing oral corticosteroid 

dependency in chronic asthma patients (1-7). Larger doses of steroids are required for certain patients to achieve optimal control of 

their disease. There is an increased incidence of oropharyngeal complications with increasing doses of beclomethasone 

dipropionate(8,9). Most of the aerosol delivered by the inhaled corticosteroids are deposited in the oral cavity and oropharynx which 

results in increased incidence of oropharyngeal candidiasis(10). The tube, cone and pear spacer along with the Aerochamber have 

significantly reduced the deposition of inhaled aerosols in the oropharynx and thus reducing the incidence of oropharyngeal 

candidiasis (11-13).   

Patients with poor hand lung coordination can be helped by the addition of a spacer device to the Metered dose inhaler(14,15) . 

Addition of this spacer device increases the effectiveness of inhaled steroids in those patients. Inefficient intrapulmonary delivery 

of the steroids may occur due to poor inhaler technique. Oropharyngeal complications because of the deposition of a larger 

proportion of the drug in the oropharynx may limit the effectiveness of inhaled corticosteroids delivered by MDI.   

Toogood et al.(16) in his study showed that there is reduction in the incidence of oropharyngeal candidiasis by the addition of a 

spacer device to the metered dose inhalers.  

In this study ,the incidence of oropharyngeal candidiasis in bronchial asthma patients using inhalational corticosteroid therapy is 

assessed.The awareness of oral hygiene in such patients has also been assessed.    

METHODOLOGY:    

                 A Prospective study was done on a group of 100 bronchial asthma patients under inhalation corticosteroid therapy in a 

tertiary care centre in Chennai after obtaining ethical clearance from the institutional commitee. A pre-validated, structured, self 

administered questionnaire is prepared. All the patients were using metered dose inhalers for atleast a time period of 6 months. 

Incidence of oropharyngeal candidiasis was noted in the patients under inhalation corticosteroid therapy which was diagnosed by 

clinical examination and confirmed using fungal culture. The fungal culture method involved dry swabbing of the tonsillar pillar 

and posterior pharynx. The collected specimen was inoculated on a Sabouraud’s medium.  

                Statistical analysis was done using the fishers exact test in attempt to demonstrate an association between an abnormal 

throat examination or the presence of upper respiratory tract symptoms and the existence of positive throat swab culture for 
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candidiasis. Using the formula 4pq/d the sample size was calculated to 50, with 10% non responsive rate the sample size was 

increased to 100. Universal sampling is adapted.  

Inclusion criteria:  

-Bronchial asthma patients using inhalation corticosteroid therapy.  

Exclusion criteria:  

-Patients with steroids in any other routes of administration.  

-Immunocompromised patients.  

-Patients with previous history of oropharyngeal candidiasis.  

         Candida infection was defined as a positive oropharyngeal culture for C. albicans along with clinical findings like whitish 

patches in the oropharynx and/or symptoms of infection. Candida colonization was defined as a positive culture for C. albicans 

without clinical findings.  

RESULTS:   

The present study consisted of 100 bronchial asthma patients using corticosteroid therapy of which 60 were male and 40 were 

females. Among the 100 participants, 58 were aware that inhalational corticosteroid therapy predisposes to oral candidiasis whereas 

42 were not. (Figure 1)  

 
Figure 1: Awareness about inhalational corticosteroid predisposing to oral candidiasis 

Of the study participants, 47 knew that good oral hygiene practice could reduce the risk of developing oral candidiasis whereas 53 

were not aware of it. (Figure 2)  

 
Figure 2: Awareness about good hygiene practice to reduce risk of oral candidiasis 

The incidence of oropharyngeal candidiasis (white flurry coat in the tongue) in the study population was found to be 4%. (Figure 

3)  
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Figure 3: Incidence of oropharyngeal candidiasis 

- 87% of the participants experienced complications while using oral corticosteroid therapy such as dryness of mouth, voice change, 

throat pain and taste alteration (Figure 4). Among these complications dryness of mouth (87%) was experienced by majority of the 

participants followed by throat pain (47%), voice change (39%) and taste alteration (8%). (Figure 5)   

 
Figure 4: Complications following oral corticosteroid therapy 

 
Figure 5: Complications following steroid therapy 

DISCUSSION:  Bronchial asthma is a chronic ailment which requires lifelong treatment. Inhaled corticosteroid therapy has reduced 

the usage of systemic steroids thus avoiding the complications of systemic steroids. Metered dose inhalers are commonly used by 
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the bronchial asthma patients. Deposition of the drug in the oral cavity and oropharynx results in oropharyngeal candidiasis which 

may result in discontinuation of the drug by certain patients. Usage of spacer device along with metered dose inhalers have reduced 

the incidence of oropharyngeal complications by decreasing the drug deposition in the oral cavity. The knowledge regarding oral 

candidiasis and maintaining proper oral hygiene helps in reducing the incidence of oral candidiasis.  

            Candida infection is diagnosed when the patient has signs and symptoms of oropharyngeal candidiasis as well as fungal 

culture is positive for candida (17). Symptoms of sore throat, dryness of mouth,  dysphonia ,altered taste sensation have been found 

in patients with Candida infection. Relying on only fungal culture report or only on oropharyngeal symptoms may greatly 

overestimate the incidence of candidiasis. The clinical presentation of Candida infection varies, symptoms are usually just 

bothersome some patients whereas the symptoms are severe for some patients who may even stop using the inhalers. These patients 

have poor compliance with inhaled steroids because of this complication. The postulated reason for candidiasis is the increased 

concentration of glucose in saliva resulting from the effect of deposited oropharyngeal corticosteroids (18).   

                  Toogood et al. in their study demonstrated that usage of the tube and cone spacer showed reduction in the incidence of 

oropharyngeal candidiasis and an overall increase in the antiasthmatic potency of steroids. With the tube and cone spacer, there is 

less deposition of aerosol in the oropharynx and greater intrapulmonary delivery of the drug.  

                 In a study using beclomethasone dipropionate, Willey and coworkers (19) reported that only one third of patients with 

oral thrush (visible white patches in the oral cavity with a positive fungal culture for Candida) complained of sore throat or 

hoarseness, while 24% of patients without thrush as defined above and 48% of patients on placebo aerosol in a British Medical 

Research Council Trial using steroids had similar symptoms.  

              Kriz and co-workers, in a 4-wk study with triamcinolone acetonide, reported that there is no difference in the frequency of 

side effects among patients using triamcinolone aerosol and those using a placebo aerosol. Hoarseness of voice, oral lesions, sore 

throat and thirst were complaints of equal frequency in both groups. 25 patients participated in their study out of which only 

suspicious oral lesions were cultured for fungi and none were found to be positive.  

CONCLUSION:  

               In general, after the clinical examination of the patients and fungal culture, only 5% of the study population were found 

have oropharyngeal candidiasis, 40% of the patients had sore throat and hoarseness and the rest of the population were found to be 

normal under inhalation corticosteroid therapy. 95% of the population was found to be aware of the good oral hygiene and 

maintaining it.  
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