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SUMMARY:
The aim of the investigation is to study the effect of
inhaled corticosteroids and long-acting sympathicomimetics
on dental health in asthmatics.
Thirty patients, from 20 to 55 years old, participate in
the study. D-, M-, F- and DMFT indexes are determined in a
6 months period. All participants fill in a questionnaire.
Asthmatics complain most frequently from oral
dryness, take frequently sugar and soft drinks and visit
irregularly dental practitioners. A significant increase in Mindex is found out at the second visit. F-index increases
considerably for patients treated with Beclometasone and
Formoterol and D-index decreases significantly when treated
with Budesonide and Formoterol. DMFT index increases
considerably for all patients. Highest values of DMFT index
are registered for patients treated with Fluticasone propionate
and Salmeterol.
Prolonged use of inhaled drugs with greater quantities
of lactose leads to more impaired dental status in asthmatics
and higher values of DMFT index.
Key words: asthma, inhaled corticosteroids, inhaled
long-acting sympathicomimetics, oral dryness, dental status
INTRODUCTION:
Combinations of inhaled corticosteroids and longacting sympathicomimetics are up-to-date treatment of
bronchial asthma. Some of them are in aerosol form (MDI),
others – in powder form (DPI). DPI are devices containing
gustatory correctors in different quantities (Fluticasone
propionate + Salmeterol – 12.5 mg Lactose monohydrate,
Budesonide + Formoterol - 0.730 mg Lactose monohydrate,
Beclometasone + Formoterol - without correctors). The
inhaled drugs can reduce substantially salivary quantity and
pH, break oral homeostasis and increase caries risk because
of their composition.[13]
Oral environment can be changed not only under the
influence of inhaled drugs but of other external factors, such
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as intake of sugar, sugar substances and non-alcoholic drinks,
etc. [14, 15, 17, 26, 44, 46]
Dental caries is a chronic disease involving localized
destruction of specific sites of tooth surface. It is a
multifactorial dynamic process that is modified by protective
factors. [7, 8, 17, 25, 45, 46]
Very often appearance of dental caries is associated
with frequency of sugar intake. Sucrose is the most important
representative of this group, followed by glucose, fructose and
lactose. Sucrose freely diffuses in dental plaque and is easily
metabolized by oral bacteria. Organic acids concentration
increases to levels that can lower plaque pH to a degree
adequate for demineralization of tooth enamel.[9, 11, 12, 14,
15, 17, 20, 22-26, 36, 44-46]
There is little evidence in literature for the relation
between dental health in asthmatics and their treatment. Most
of the studies are carried out on kids and the obtained results
are contradictory. [5, 6, 13, 18, 21, 27, 35, 41, 42, 47]
MATERIAL AND METHODS:
Thirty asthmatics of both sexes, from 20 to 55 years
old, participate in the study. They suffer from mild persistent
asthma and are systematically treated with combinations of
inhaled corticosteroids and long-acting sympathicomimetics.
All patients with accompanying diseases and treatment,
affecting saliva quantity and oral acidity are excluded from
the investigation. Those with bad oral hygiene and parodontal
diseases are excluded as well.
The asthmatic patients are divided in three groups,
according to their medication: Seretide - Fluticasone
propionate + Salmeterol , Symbicort - Budesonide +
Formoterol and Foster- Beclometasone + Formoterol. The
active component in all devices is inhaled in a dry powder
form. The investigated medications have different quantities
of gustatory correctors - 12,5 mg Lactose monohydrate in
Fluticasone propionate + Salmeterol; 0.730 mg Lactose
monohydrate in Budesonide + Formoterol and no correctors
in Beclometasone + Formoterol.
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All participants fill in a questionnaire, giving
information about their dietary habits, frequency of visits to
dental practitioners and complaints from oral cavity.
Decayed, missing and filled teeth are determined with
the help of D-, M-, F- and DMFT indexes (after the standards
of WHO). Loss of teeth because of trauma and orthodontic
reasons are not counted.
Changes in dental status are evaluated in two visits,
in six months interval.
Data analyses are conducted using statistical software
program SPSS 15.0.
RESULTS:
All patients have given their subjective evaluation of
the presence of oral and eye dryness, burning mouth, tooth
pains and high dental sensitivity.
Asthmatics complain most frequently from oral
dryness (70%), eye dryness (30%) and high dental sensitivity
(23.3%).
Frequency of sugar intake is traced out in the following
groups: never take, once a week or less, 2-6 times a week,
1-2 times daily and more than twice daily.
According to the given answers in the questionnaire,
we find out a frequent intake of sugar products in asthmatics
– 33.3% take them 2-6 times a week and 33.3% - 1-2 times
daily.
Drinking of soft drinks is estimated in the following
groups: never drink, once a week or less, 2-6 times a week,
1-2 times daily and more than twice daily.

We discover frequent intake of soft drinks – 50% of
the asthmatics consume them frequently (1-2 times daily or
more). Only a quarter of the patients drink soft drinks less
than once a week.
All patients are questioned about the frequency of their
visits at the dentist’s. The following groups are formed: never
visit, only in emergency, irregularly, regularly once a year.
The percentage of asthmatics who irregularly visit their
dentists predominates – 60% look for dental aid only in
emergency or irregularly. Regular visits are found out only
in 40% of the patients.
D-, M- and F- indexes are calculated for each group
of asthmatics in their both visits. Highest average values of
D- and F- indexes at the second visit are found out in patients
treated with Fluticasone propionate and Salmeterol (Seretide)
– respectively 5.4 and 13.0. Only in the same group we
determine an increase in the number of decayed teeth when
compared with the initial status – from 4.9 to 5.4. In the
groups of asthmatics treated with Budesonide and Formoterol
(Symbicort) and Beclometasone and Formoterol (Foster)
number of filled and extracted teeth increase.
The comparison between the indexes values at both
visits shows a significant increase in M-index for all groups
(paired simple t-test, ð<0,05). Values of F-index increase
considerably in the group of patients treated with
Beclometasone and Formoterol (Foster) (paired simple t-test,
ð=0,045) and these treated with Budesonide and Formoterol
(Symbicort) have significantly lower values of D-index (paired
simple t-test, ð=0,046). Table 1, Fig. 1

Table 1. Dental status of asthmatics in accordance of their treatment

First visit
Second visit

D
5,7
4,5

Foster
M
F
0,9
9,9
1,7
11,2

DMFT
16,5
17,4

D
4,9
5,4

Seretide
M
F
1,1
13
2,5
13

DMFT
19
20,9

D
6,4
4,2

Symbicort
M
F
1,6
10,7
2,8
12,6

DMFT
18,7
19,6

Fig. 1. Dental status of asthmatics in accordance of their treatment in a 6 months period
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The average values of DMFT index increase
considerably at the second visit of the patients from each
examined group (paired simple t-test, p<0.05).
At the first visit highest value of DMFT index is found
out for the patients treated with Fluticasone propionate and
Salmeterol (Seretide) – 19.0, followed by these treated with
Budesonide and Formoterol (Symbicort) – 18.7 and
Beclometasone and Formoterol (Foster) – 16.5. We find out
higher values of DMFT index at the second visit of
asthmatics, keeping the same arrangement - Fluticasone
propionate and Salmeterol (Seretide) – 20.9, Budesonide and
Formoterol (Symbicort) – 19.6 and Beclometasone and
Formoterol (Foster) – 17.4. The differences between the
groups at each visit are insignificant (first visit - p=0.523,
second visit – p=0.286). Table 1, Fig. 2
Fig. 2. DMFT indexes in asthmatic groups at each
visit

The average values of DMFT index for maxilla and
mandible in each group are calculated. The same tendency
of higher values at the control visit is revealed. But only in
the group of asthmatics treated with Fluticasone propionate
and Salmeterol (Seretide) we find out significant increase for
upper and lower jaw (paired simple t-test, respectively
p=0.037 and ð=0.007). Fig. 3 and 4
Fig. 3 and 4. DMFT index for upper and lower jaw
in each group in a 6 months period
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DISCUSSION:
Oral and eye dryness are the most frequent complaints
of questioned asthmatics. We assume that the inhaled longacting sympathicomimetics decrease saliva quantity and cause
the feeling of oral dryness. The effect of these drugs on saliva
secretion is well examined in literature and it is found out that
their prolonged use causes decrease of salivary quantity.
[4-6, 10, 21, 28, 33, 37] The received results are expected
and are identical with these of Ryberg et al. [31, 32] and
Kargul et al. [19]. Confirmation about the influence of
prescribed drugs and patients health status on saliva secretion
and oral dryness can be found in other studies of patients,
suffering from different chronic diseases.[1-3]
Conversely, Hyypa and Paunio examine asthmatic
children and don’t find a connection between prescribed
treatment and saliva secretion and the feeling of oral dryness.
[16]
The increased intake of sugar products and sweetened
soft drinks creates an aggressive oral environment for hard
dental tissues in asthmatics. The increased intake of soft
drinks is expected by reason of decreased salivary quantity
in these patients. The same results are obtained by the teams
of McDerra [27] and M. Stensson [38-40]. On the contrary,
P.Paunio et al. [30], Shulman J.D. et al. [35], Bjerkebornet
al. [5] and K. Storhaug [41] do not find any changes in the
consumption of soft drinks.
Maybe, the low percentage of regular visits at the
dentist’s is a result of a lack of motivation and information
about the local effects of inhaled drugs, which asthmatics take
for a long time. This can reflect negatively their dental status.
Comparing the effect of each inhaled drug upon dental
status in asthmatics we tried to trace out the importance of
their composition. The average values of DMFT index
increase significantly at the second visit for each group.
Although the differences are not significant, the highest values
are registered for patients taking drugs with higher quantities
of lactose, as gustatory correctors (Fluticasone propionate and
Salmeterol- Seretide and Budesonide and Formoterol –
Symbicort). Significant differences in DMFT index for upper
and lower jaws are registered only for patients treated with
Fluticasone propionate and Salmetero (Seretide). The results
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are expected because these drugs contain higher quantities of
lactose as gustatory corrector. They are expected to increase
their harmful effect on hard dental tissues because of their
everyday use for a long period of time.
The harmful effect of inhaled drugs on dental status
is revealed in the studies of O’Sullivan E. et al. [29], Kankaala
T. et al. [18] and Shashikiran N. [34].
Wogelius P.et al. [43] assume that caries risk is lower
when only one drug is inhaled and is increased with the
increase of the number of the inhaled drugs.
Comparison of dental status of upper and lower jaws
can be found in the work of McDerra et al. [27] They state
impaired dental status in asthmatics and more affected labial
surfaces of upper incisors and occlusal surfaces of molars.
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