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ABSTRACT 
Background: Asthma is a disease of the airways characterized by chronic inflammation associated with airway 
hyper-responsiveness and airway wall remodeling.  
Aims of the study: The aims of this study was to determine the prevalence of oral manifestations , identify different 
microorganism from oral micro flora and determination of salivary IgA and salivary flow rate in asthmatic patients 
taking different dose of Prednisolone in comparison with control group.  
Subjects, materials and methods: The study included 17 patients under treatment with Prednisolone (10-20 mg),15 
patients take (20-30 mg) of Prednisolone and other 18 patients take (30 – 40mg) of Prednisolone, and 25 healthy 
control group (10 male and 15 female). 
Results : The most frequent oral manifestations in asthmatic patients on Prednisolone was burning mouth syndrome, 
then dry mouth, tooth erosion and white coated tongue and decreased in salivary flow rate. High prevalence of 
Staphylococcus aureus , Staphylococcus epidermidis , streptococcus Viridians and Candida albicans in patients with 
asthma and difference in oral microbial isolation between asthmatic patients take different dose of Prednisolone 
and healthy control.The level of salivary IgA in asthmatic patients treated with Prednisolone less than healthy control. 
Conclusions: The findings of this study show an obvious difference in the prevalence of oral manifestation and some 
micro-organisms between patients with asthma and healthy control. Decrease of IgA and salivary flow rate in 
patients with asthma as compared to healthy control. 
Key words: Asthma, Prednisolone, oral manifestations, micro-organisms and Salivary IgA. (J Bagh Coll Dentistry 2014; 
26(2): 87-93). 
 

INTRODUCTION  
Asthma is a syndrome characterized by airflow 

obstruction that varies markedly, both 
spontaneously and with treatment. Asthmatics 
harbor a special type of inflammation in the 
airways that makes them more responsive than 
non-asthmatics to a wide range of triggers, 
leading to excessive narrowing with consequent 
reduced airflow and symptomatic wheezing and 
dyspnea. Narrowing of the airways is usually 
reversible, but in some patients with chronic 
asthma there may be an element of irreversible 
airflow obstruction (1). 

Typical symptoms include recurrent episodes 
of wheeze, chest tightness, breathlessness and 
cough. Commonly, asthma is mistaken for a cold 
or chest infection that is failing to resolve (e.g. 
after more than 10 days). Classical precipitants 
include exercise, particularly in cold weather, 
exposure to airborne allergens or pollutants, and 
viral upper respiratory tract infections. Wheeze 
apart, there is often little to find on examination. 
An inspection for nasal polyps and eczema should 
be performed (2). 

The asthmatic patients had more gingival 
inflammation , periodontal disease and dental 
caries, on the other hand low salivary secretion 
rate and salivary total Immunoglobulin A (IgA) 
this is important in the development of oral 
candidiasis (3). 
(1) M.Sc. Student, Department of Oral Diagnosis, College of 
Dentistry, University of Baghdad. 
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The presence of asthma precipitating factors 
and medication used had a considerable effect on 
the probability of having symptoms of oral 
manifestations when diseases compared to healthy 
individuals therefore asthmatic patients reported 
more symptoms (dry mouth, sore mouth, halitosis, 
tempromandibular joint (TMJ) disorder and 
increase dental caries (4). 

The cornerstone of maintenance therapy in all 
but mild intermittent asthma is scheduled 
administration of inhaled corticosteroids. Long-
acting and short-acting bronchodilators are added 
for additional symptomatic control as needed. 
Leukotriene inhibitors have been shown to be 
effective adjuncts in maintenance therapy but do 
not replace corticosteroids. Theophylline 
preparations may have additional beneficial 
effects in some patients, but the narrow 
therapeutic window and modest efficacy of these 
preparations limit their value (5). 

Systemic corticosteroids reduce the 
inflammatory response and hasten the resolution 
of exacerbations. They should be administered to 
all patients experiencing an acute severe attack. 
They can usually be administered orally as 
Prednisolone, but intravenous hydrocortisone may 
be given in patients who are vomiting or unable to 
swallow. Prednisolone therapy (usually 
administered as a single daily dose in the 
morning) should be prescribed in the lowest 
amount necessary to control symptoms. Patients 
on long-term oral corticosteroids (> 3 months) or 
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receiving more than three or four courses per year 
will be at risk of systemic side effects (2,1). 

Corticosteroid administration can be 
associated with impairment of host immune 
responses, T lymphocyte, macrophage, and 
granulocyte function can be impaired leading to 
increased susceptibility to infection with 
opportunistic pathogens. Bacterial pathogens 
including Staphylococcus aureus (S. aureus), 
Gram negative (G-ve) organisms (6).  
 
MATERIALS AND METHODS 
Sample 

Seventeen patients under treatment with 
Prednisolone (10-20 mg) ,fifteen patients take 
(20-30 mg) of Prednisolone and other eighteen 
patients take (30 – 40mg) of Prednisolone, and 
twenty five healthy control group with no sign 
and symptom of any systemic disease and age, 
sex match with patient groups .They were 
examined from the period (11/2012- 4/ 2013).  
Exclusion criteria: 
-Newly diagnosed patients not receiving 
chemotherapy. 
- Patients received radiotherapy. 
- Relapsed patients on second line treatment. 
- Patients with severe periodontal disease. 
- Any other systemic disease. 
 
Method of examination 
Oral examination 

All the patients examined by a single 
examiner, under standardized conditions; the oral 
cavity examined in an artificial light by using a 
mouth mirror. The procedure of examination of 
oral soft tissue was done in sequence according to 
directions suggested by the W.H.O. (1987). The 
oral manifestations were designed according to 
the following results: 
A- Burning mouth sensation: The diagnostic 
criteria for burning mouth syndrome in this study 
was: Pain in the mouth present daily and 
persisting for most of the day, Oral mucosa is of 
normal appearance, Local and systemic diseases 
have been exclude (9) 
B- Dry mouth: was diagnosed according to the 
anamnesis below: Does your mouth feel dry? Do 
you experience any difficulties in chewing dry 
foods? Do you experience any difficulties in 
swallowing dry foods? Are you aware of any 
recent increase in the frequency of liquid intake? 
C -White coated tongue (WCT): Appear as white 
areas adherent to the dorsum of the tongue, upon 
removal with cotton applicator they revealed an 
erythematous mucosa (7). 
D -Tooth erosion (TE): Irreversible loss of tooth 
structure due to chemical dissolution by acids not 

of bacterial origin, erosion is found initially in the 
enamel and, if unchecked, may proceed to the 
underlying dentin (8). 
 
Identification of Bacteria 
All the bacteria isolated was identified by 
- Colony appearance. 
- Biochemical characteristics. 
- Gram's stain. 
 
Immunological analysis 

The level of salivary IgA in saliva was 
estimated using Demeditec secretary IgA ELISA 
(DEXK276). 
 
RESULTS 
Distribution of studied samples according to 
the gender 

The study sample consist of 50 asthmatic 
patients of both sex, there were 18(36%) males 
and 32(64%) females. Asthmatic patients were 
divided into three groups 17 patients take (10- 20 
mg) Prednisolone of both genders, 5(29.4%) were 
males and 12 (70.6%) were females,15 patients 
take (20- 30 mg) Prednisolone 7(46.7%) were 
males and 8 (53.3%) were females and 18 patients 
take (30- 40 mg) Prednisolone 6(33.3%) were 
males and 12(66.7%) were females as seen in 
table (1) . On The other hand The second group is 
control group similar in respect to age and gender. 
Ethnic matched with asthmatic group, they were 
25 healthy looking individuals, who have no 
history or clinic evidence of any disease or 
obvious abnormalities. 
 
Oral manifestation 
A- Burning mouth syndrome 

The number of patients with asthma take (10- 
20 mg) of Prednisolone which have burning 
sensation are 11(64.7%) and in patients with 
asthma take (20- 30 mg) were 10(66.7%), while 
the patients take (30-40mg) have13(72.2%)and all 
these study groups showed highly significant 
differences with control group and non significant 
differences between each other, as appear in 
figure (1). 
B- Dry mouth 

There were highly significant differences 
between asthmatic patients and control group and 
no significant relationship between the study 
groups as shows in figure (1). Dry mouth was 
present in 8(47.1%) asthmatic patients on (10- 20 
mg), in 9(60%) asthmatic patients on (20- 30 mg) 
and in 11(61.1%) asthmatic patients on (30- 40 
mg), while not present in control group. 
C- White coated tongue 



J Bagh College Dentistry                    Vol. 26(2), June 2014                     Oral manifestations,  
  

 

Oral Diagnosis  89 
  

Highly significant differences between 
asthmatic patients and control group and no 
significant differences between the studied groups 
were shown. White coated tongue was present in 
2(11.8%) asthmatic patients on (10- 20 mg), in 
8(53.3%) asthmatic patients take (20- 30 mg) and 
in 9(50%) asthmatic patients on (30- 40 mg), 
while not present in control group as showed in 
figure (1). 
D- Teeth erosion 

Out of 17 patients suffering from asthma and 
take (10- 20 mg) of Prednisolone 3(17.6%),were 
complaining from teeth erosion, while 7(46.7%) 
in the patients on (20- 30 mg) and patients on (30- 
40 mg) have 9(50%) statistically highly 
significant differences with control group and no 
significant differences between each other, as 
appear in figure (1). 
 
Microbiology  

Aerobic bacteria: No significant difference has 
been found between asthmatic patients and 
control group except for S. epidermidis, Neisseria 
and streptococcus viridian as shown in figure (2).  

Anaerobic bacteria: No significant difference 
has been found between asthmatic patients and 
control group regarding anaerobic microorganism 
as shown in figure (3).  

Candida albicans: A significant difference was 
established between asthmatic patients and 
control group as shown in figure (4). 

Salivary IgA: The IgA in asthmatic patients 
with different dose of Prednisolone and healthy 
control individuals with a mean and SD and 
Minimum and Maximum Values were evident, 
the lowest value being related to patients treated 
with (30-40 mg) of Prednisolone (173.44 µg/ml) 
and the asthmatic patients on (20- 30mg) of 
Prednisolone (178.25 µg/ml) followed by that 
scored by the asthmatic patients on (10- 20mg) of 
Prednisolone (226.51 µg/ml) ,while the mean IgA 
value for control group (236.29 µg/ml) as appear 
in table (2) and table (3). 

Salivary flow rate : all doses of treatment were 
compared against the control groups, with the 
greatest value of Mean at salivary flow rate 
parameter was in control groups (2.54), then 
(1.69) in asthmatic patients on (10-20mg) of 
Prednisolone ,(1.53) in asthmatic patients on (20-
30mg) of Prednisolone and finally (1.46) in 
asthmatic patients on (20-30mg). The lowest 
value of Standard division was in control groups 
(0.52), then (0.55) in asthmatic patients on (30-
40mg) of Prednisolon, (0.64) in asthmatic patient 
take (20-30mg) of Prednisolone and finally (0.79) 
in asthmatic patient take (20-30mg) as appear in 
table (4) and table (5).  

DISCUSSION  
Asthma is a chronic inflammatory disorder of 

the airways. No single histopathology feature is 
pathognomonic but common findings include 
inflammatory cell infiltration with eosinophils, 
neutrophils, and lymphocytes (especially T 
lymphocytes); goblet cell hyperplasia, sometimes 
with plugging of small airways with thick mucus; 
collagen deposition beneath the basement 
membrane; hypertrophy of bronchial smooth 
muscle; airway edema; mast cell activation; and 
denudation of airway epithelium. This airway 
inflammation underlies disease chronicity and 
contributes to airway hyper-responsiveness and, 
airflow limitation (9).  
 
Oral manifestations 

The oral manifestations may occasionally 
occur before the onset of asthma, be present 
during the disease process or persist even after the 
disease has resolved, while at other times the oral 
manifestations are caused by systemic alterations 
secondary to asthma. 

The presence of asthma precipitating factors 
and medication used had a considerable effect on 
the probability of having symptoms of oral 
manifestations (4).    

Differences between this study and other 
studies is not surprising, taking into consideration 
the lack of the objective criteria, demographic, 
ethnic, epidemiological factors, all of these make 
the comparison of this type of the study and 
others is difficult. 

The use of medication other than for asthma 
was also a significant risk factor for the 
prevalence of other symptoms of oral diseases. 
This was more common among asthmatics than 
controls. The medications used are not known 
exactly, but the most likely explanation is the co-
morbidity of allergic diseases. Asthmatics often 
tend to use medications for other allergic 
conditions, such as rhinitis, conjunctivitis, and 
dermatitis. 

The most frequent oral manifestations was 
BMS in patients with asthma as compared to 
healthy control this agreed with Laurikainen and 
Kuusisto (10).This may be explained by the use of 
corticosteroids may sometimes increase the risk of 
Candida infections in mouth and the oral 
candidiasis is usually associated with a burning 
sensation in the mouth or on the tongue (11). 

The poly-pharmacy is a true risk factor for oral 
dryness. Dry mouth or xerostomia is defined as an 
overall reduction of salivary output. It is an 
adverse effect observed with use of 
corticosteroids (12). 
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The present study showed that the prevalence 
of dry mouth is highly in asthma as compared to 
healthy control group this similar Laurikainen (13). 
They were no reports available about the effects 
of corticosteroids on the function of the salivary 
glands but in the lungs one of the effects of 
corticosteroids is decreased mucous secretion (14).  

Regarding white coated tongue, the prevalence 
of these lesions in asthmatic patients were high as 
compared to healthy control group this got the 
same result with Fukushima, et al. (15). Again this 
may explained by the patients who are treated 
with corticosteroids show a higher level of 
salivary glucose than the control group. This 
higher glucose concentration can also promote 
growth, proliferation and adhesion of Candida to 
the oral mucosal cells (16). 
There were obvious differences between the level 
of erosion in asthmatic patient than non asthmatic 
patient 

The explanation of the prevalence of dental 
erosion among asthmatic patients thus reducing 
the modifying and protective effects of saliva; 
Bronchodilator drug relax smooth muscle which 
affect levels lower oesophageal sphincter in 
addition to bronchus and thereby potentiate 
gasrooesophageal reflex which result in tooth 
erosion (17). 
 
Oral microbiology 

Many of the normal flora isolated in this study 
are either pathogenic or opportunistic .Pathogens 
like S. aureus which is potential pathogens, and it 
is already a cause of many bacterial disease in 
humans, The present study showed increased in 
the isolation of S. aureus in asthmatic patients as 
compared to healthy control with statistically non 
significant relationship. However, S.aureus have 
caused infections in asthmatic patients treated 
with corticosteroids (18). 
 The present study showed increase in the 
isolation of S.epidermidis as compared to the 
healthy control due to continuous use of 
antibiotics in hospitals (19). 

Alpha-hemolytic Streptococcus Viridans 
illustrated HS relationship as compared with the 
healthy control and this agreed with klein, et al. 
(20) that may be partially explained by the 
immuno- deficiency caused by 
glucocorticosteroid treatment. 
 Difference between micro-flora of asthmatic 
patients as compared to healthy control, is not 
surprising taking in the consideration host defense 
mechanism and drug used attributed to these 
differences. However, G-ve organisms have 
caused infections in asthmatic patients treated 
with corticosteroids (21). 

    Ulrich (22) stated that a systemic proliferation of 
un-encapsulated Neisseria strains may occur in 
several immunocompromised hosts . 
 Corynebaoterium is a genus of G+ve, rod-shaped 
bacteria. They are widely distributed in nature and 
are mostly innocuous (23). 
 Corynebaoterium diphtheria strains constitute 
part of the normal flora, but certain strains once 
infected by a phage can cause disease, particularly 
in a compromised (unhealthy) host, up to our 
knowledge, this study was the first study isolated 
corynbacterium diphtheriod from asthmatic 
patients, therefore no explanation could be found. 
Klebsiella, E-coli and Proteus were isolated in 
small no. from asthmatic patients made them 
statistically non advisable, therefore no 
explanation could offer. 
 The anaerobic G+ve cocci comprise a diverse 
group of organisms. The majority of those 
associated with humans were formerly included 
Peptostreptococcus (24). They are commensal 
organisms in humans, living predominantly in the 
mouth. Under immunosuppressed these organisms 
can become pathogenic, as well as septicemic, 
harming their host. 
 Peptostreptococcus can cause brain, liver, breast, 
and lung abscesses, as well as generalized 
necrotizing soft tissue infections. They participate 
in mixed anaerobic infections, a term which is 
used to describe infections that are caused by 
multiple bacteria that do not require or may even 
be harmed by oxygen (25). 
 Again the isolation is more in asthmatic patients 
as compared to healthy individuals, this could be 
explained by the fact that the immunological 
aspect which reflect on the composition of normal 
flora by low level of circulating and secreting 
antibodies that may cross react with pathogens.  
 The results of C.Albicanus is ignificant as 
compared with Control group and this result 
agreed with Fukushima,et al. (15). 
 This explained by the patients who are treated 
with corticosteroids show a higher level of 
salivary glucose than the control group (16). 
 
Salivary IgA 
 This study showed that asthmatic patients treated 
with Prednisolone at different doses illustrated 
that salivary IgA was different between healthy 
controls and asthmatic patients. The salivary IgA 
asthmatic patients was significantly lower than 
that in the control group this similar with 
Fukushima et al. (15) , they suggested that steroids 
have the potential to reduce salivary total IgA and 
that asthmatic patients with lower salivary total 
IgA tend to suffer oral candidiasis.  
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     On the contrary, Mandel et al. (26) have 
reported no difference between salivary IgA 
levels in asthmatic patients they were on 
corticosteroids and healthy controls, while Blanca 
et al. (27) disagree with this study found the 
salivary IgA increased in response to 
corticosteroids, also the children with asthma 
have IgA statistically higher as compared with 
healthy children (28). 

Mona et al. (29) stated that the severity of 
asthma is directly correlated with the 
concentration of salivary sIgA and also 
concentration and composition of oral bacterial 
flora and the low concentration of sIgA is viewed 
as a compensating reaction, which nevertheless 
denotes the immaturity of the protection factors in 
cases of asthma. 
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Table 1: Frequencies and Percents of the studied groups due to doses and gender variables with 
comparison significant 

Groups Gender Total Male Female 
G.(10 - 20) mg 5 29.4% 12 70.6% 17 100% 
G.(20 - 30) mg 7 46.7% 8 53.3% 15 100% 
G.(30 - 40) mg 6  33.3% 12 66.7% 18 100% 
Total patients 18 36% 32 64% 50  100% 

Control 10 40.0% 15 60.0% 25 100% 
Total 28 37.3% 47 62.7% 75 100% 
C.S. 

P-value 
C.C. =0.126 

P=0.750 : NS 
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Figure 1: Distribution of the studied oral manifestation parameters based on the different 

groups of doses 
 

 
Figure 2: The distribution of "aerobic bacteria" responding based on the different doses. 
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Figure 3: The distribution of anaerobic bacteria responding based on the different doses 
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Figure 4: The Distribution of C Albicans responding based on the different doses. 

 
Table 2: Summary statistics of salivary IgA parameter at different of the studied groups 

Parameter IgA µg/ml 
Groups (10 -20) mg (20- 30) mg (30-40)mg Control 

No. 17 15 18 25 
Mean 226.51 178.25 173.44 236.29 

Std. Dev. 63.84 63.98 45.41 48.58 
Std. Error 15.48 15.48 10.70 9.72 

Min. 121.38 121.38 98.98 170.28 
Max. 319.72 319.72 250.27 337.13 

 
Table 3: Multiple Comparison among all pairs of IgA parameter according to different treated 

samples 
(I) Group (J) Group C.S. (*) 

G.(10 - 20)  
mg 

G.(20 - 30) mg S 
G.(30 - 40) mg HS 

Control NS 
G.(20 - 30)  

mg 
G.(30 - 40) mg NS 

Control HS 
G.(30 - 40) mg Control HS 

HS: Highly Significant at P< 0.01; NS: Non Significant at P>0.05. 
 

Table 4: Summary statistics of salivary flow rate parameter at different of the studied groups 
Parameter Salivary flow rate (ml/5min) 

Groups (10 -20) mg (20- 30) mg (30-40)mg Control 
No. 17 15 18 25 

Mean 1.69 1.53 1.46 2.54 
Std. Dev. 0.79 0.64 0.55 0.52 

Std. Error 0.19 0.17 0.13 0.10 
Min. 0.50 0.40 0.50 2.40 
Max. 3.00 2.50 2.40 3.50 

 
Table 5: Multiple comparison among all pairs of SFR parameter according to different treated 

samples 
Group Group C.S. 

G.(10 - 20) mg 
G.(20 - 30) mg NS 
G.(30 - 40) mg NS 

Control HS 

G.(20 - 30) mg G.(30 - 40) mg NS 
Control HS 

G.(30 - 40) mg Control HS 
 


