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Abstract

Cystic fibrosis (CF) promotes the development of gingivitis in children.

The high prevalence and early manifestation of gingivitis is due to a combination of many factors. The pathogenic mecha-
nisms of cystic fibrosis lead to disruption of normal physiological processes in the oral cavity, in particular, to a decrease in the level
of salivation, to an increase in the viscosity of saliva, to a suppression of local immunity. Therefore, poor oral hygiene contributes
to oral diseases.

The aim of the study was to determine the level of oral hygiene in children with CF as one of the reasons for the development
of gingivitis, and to select dental hygiene products that active towards factors that affect plaque.

Material and methods. A total of 24 children with CF in the Ukrainian population participated in the study. The hygienic
index OHI-S (J. C. Green, J. R. Wermillion, 1964) was calculated. The data were analyzed using Student’s criterions. The analysis
was performed with a confidence level of 95 %.

Results. The level of hygiene of the oral cavity was unsatisfactory among patients (OHI-S=2.19+0.11). Hygiene methods and
dental hygiene products, to taking into account the manifestation of the pathogenesis of somatic disease, were selected. A follow-up
study after 3 months revealed a significant positive trend in indicators of oral hygiene.

Conclusions. This study has shown the low level of oral hygiene in children with CF. Hygienic education and motivation of
these patients could help them achieve a higher level of oral health knowledge and are important starting points for the treatment and
prevention of gingivitis. There was a significant improvement of the oral hygiene level after training children and after the proper
selection of hygiene products. The dentists should use means and methods that have not contraindicate in patients of this category. It
is recommended to monitore the hygiene indices to establish the effectiveness of the measures and necessity for individually therapy
correction.
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1. Introduction

To date, the impact of CF on the development of gingivitis in children has been known. It
was proved that microbial colonization of the oral cavity and dental plaque are the main factors
of caries and periodontal disease. Peculiarities of the pathogenesis of CF probably contribute to
the implementation by microorganisms of their pathogenic potential. It heretofore was investi-
gated that microbiocinosis of plaque in children with CF is characterized by active colonization
of enamel of teeth by a-hemolytic streptococci, which form associations with gram-positive or
gram-negative bacteria and fungi C. albicans. Wherein the age of the child and the composi-
tion of the microbiota of the respiratory system affect the characteristics of the microflora of
the plaque [1].
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The volume of plaque increases and biofilm forms change in conditions of insufficient oral
hygiene. The replacement of microorganisms and the emergence of similar species with strong
pathogenic properties occur. Microorganisms produce acids, endotoxins, lysosomal enzymes, that
destroy the enamel and cells of periodontal tissues [2, 3]. Inflammatory processes of gums in pa-
tients with CF begin in conditions of low salivation, changes in rheological properties of the oral
fluid, with a decrease of the factors of local immunity [4, 5].

Different factors could affect the formation and quality of the plaque in children with CF [6].
Usually it is a chronic colonization of pathogenic microflora among these patients. Anatomically
determined a transition of microflora from the lungs to the oral cavity, in particular, Ps. Aerugino-
sa, that quickly attaches to the surfaces and proliferates [2, 7].

The content of the immune defence factors in the oral fluid decreases with insufficient
secretion of saliva. The amount of immunoglobulins, lysozyme and proteins that have adhesive
properties and have involved in antimicrobial protection, is not sufficient to evacuate bacteria. At
the same time, conditions for bacterial adhesion and the association of microorganisms disimprove
the microbiocenosis and the properties of the biotope of the oral cavity [8, 9].

An increase of the concentration of electrolytes in mixed saliva is present at CF. The forma-
tion of dental pellicle and protein depletion accelerate if low values of the pH of the oral liquid and
in the presence of calcium and phosphorus ions. These microelements also reinforce the adhesion
of proteins to hydroxyapatite of enamel [10, 11].

Patients receive regularly inhalations with corticosteroids and other medicaments as a treat-
ment of CF that leads to violations of normal physiological processes in the oral cavity, including
immunosuppressive action. Moreover, this increases the frequency of colonization of bacteria. In
addition, the part of the hormonal drug deposits in the organism and oral cavity and on the dental
plaque [12-14].

A diet with high-energy value is necessary for patients with CF. They must compensate
energy necessity with carbohydrates, protein and fats [15, 16]. At the same time, an excess of car-
bohydrates in the diet leads to an increase in the activity of enzymes of the microflora and to the
producing of organic acids. These are cariogenic and periodontopathogenic factors in the context
of unsatisfactory oral hygiene and immune disturbance [17, 18].

Since microflora of the oral cavity is the main initiator of pathogenicity factors, removal of
the dental plaque should be the first stage of dental rehabilitation [19, 20].

The formation of general knowledge and skills of oral hygiene in children is a very import-
ant initial measure. The next step will be the individual selection of hygiene products.

Given the manifestation of the pathogenic factors of CF, it is necessary to prescribe tooth-
pastes and mouthwashes with certain active substances. Products contains fluoride, enzymes, an-
tiseptics have the opportunity to remove biofilms. It is also necessary to use bioactive additives on
condition of inflammation of periodontal tissues. It is correct to prescribe means contain mineral
salts and enzymes for stimulation of salivation in these patients [21, 22].

It is known that fluorides exhibit bacteriostatic and bactericidal effects, reduce the viscosity
of saliva due to exposure at oral mucins. The known facts about the direct connection of the level
of fluoride and the level of sIgA in the oral liquid [21, 23].

Enzymes in hygienic products (lysozyme, lactoperoxidase, lactoferrin) actively dissolve the
organic matrix of microbial biofilm, have antimicrobial, antiviral, bactericidal effects. Numerous
studies have shown a decrease of amount of plaque and reduced inflammation of periodontal tis-
sues from the influence of these enzymes [24].

Complex mineral salts in hygiene products provide normalization of metabolic processes
and stimulate salivation. Bioactive additives exhibit anti-inflammatory, keratoplastic effects. They
stimulate metabolic processes in periodontal tissues and reduce bleeding gums. These are medici-
nal plant extracts, vitamins and microelements in the composition of dental hygiene products [24].

During professional hygiene it is necessary to use such means and tools that can provide a
qualitative cleansing effect and, at the same time, could not damage the enamel of the tooth. There
are contraindications to the use of some methods, instruments or apparatus in children with con-
comitant pathology. The use of air-abrasive systems in professional oral hygiene has a contraindica-
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tion in these patients. Also limited use of professional pastes with a high degree of abrasiveness due
to the tendency to osteoporosis in these children [10]. The same reason could limit the appointment
of an electric toothbrush for patients with CF.

The aim of the study was to determine the initial level of oral hygiene in children with CF
and after 3 months of professional and home-based hygiene measures and to select dental hygiene
products that active towards factors that affect plaque in CF patients.

2. Materials and methods

To achieve this goal a clinical dental examination of 24 children aged 3—17 years with a
confirmed diagnosis of CF were conducted in Kharkiv Regional Children’s Clinical Hospital Nel,
Kharkiv, Ukraine, during 2016-2018. Oral care education and individual selection of hygiene prod-
ucts and methods and professional oral hygiene were carried out in this group.

Children were not divided by age groups. An assessment of initial oral hygiene and after
3 months was carried out.

The hygienic index OHI-S (J. C. Green, J. R. Wermillion, 1964) was used to determine the
state of hygiene of the oral cavity. The criteria for interpreting the index were “good”, “satisfacto-
ry”, “unsatisfactory” and “bad” hygiene.

The study was conducted in accordance with the requirements of the Council of Europe
Convention on Human Rights and Biomedicine, the Helsinki Declaration of the World Medical
Association and approved by the local ethics committee of the Kharkiv National Medical Univer-
sity (protocol No. 6, from 01.06.2016). All patients signed informed consent for participating in the
clinical study.

The data were analyzed using Student’s criterions. Statistical analysis of the results was
performed using generally accepted statistical methods the calculation of the arithmetic mean (M)
and average error (m).

3. Results

During the clinical observing, we found a significant prevalence of dense biofilm with en-
hanced adhesive properties. Children and their parents said that they could not remove all the
plaque themselves while was cleaning their teeth (Fig. 1).

u sl

Fig. 1. Dental plaque in children with cystic fibrosis at the first examination

The level of hygiene of the oral cavity was unsatisfactory among patients (OHI-S=2.19+0.11).
The index in 4 children (16.7 %) was estimated as “satisfactory” hygiene, in 13 children (54.2 %)
as “unsatisfactory” and as “bad” hygiene in 7 (29.1 %) children. “Good” hygiene of the oral cavity
was not defined in the group.

The training of hygienic care of the oral cavity and individual selection of hygiene products
had been carrying out. We prescribed toothpastes containing xylitol, plant enzymes, phosphorus,
magnesium and lysozyme for daily care. In addition, the using of mouthwash, containing calcium
lactate, lactoperoxidase, lactoferrin was prescribed.

In the dental office, circular brushes that have little friction and rubber cups were used to
remove the plaque. We used abrasive low-dispersion fluoride paste (RDA 27) to clean and to pol-
ish the surfaces of the teeth. Then a gel with chlorhexidine and betaine to prevent the formation
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of biofilm on the enamel of teeth and to ensure the water balance of the mucous membrane was
prescribed for 7-10 days.

An oral hygiene assessment was performed after 3 months. Hygienic habits and skills ob-
tained after training were tested. The analysis showed the value of the index OHI-S=1.27+0.46 had
a significant difference (p<0.01) in relation to the initial data. Interpretation of the index: in 6 chil-
dren (25 %) was “good” hygiene, in 16 children (66.7 %) — as “satisfactory” and “unsatisfactory”
hygiene in 2 (8.3 %) children, mostly younger. “Bad” oral hygiene was not registered.

4. Discussion

The obtained data are clearly showing that cystic fibrosis patients have different factors that af-
fect caries, gingivitis or another oral pathology. According to known data, it is believed that somatic dis-
ease and caused by it secondary pathology affects the health of the oral cavity. Similar trend was found
at the presence of enamel defects, dental caries, dental hygiene and plaque in children with CF [25, 26].

With insufficient hygiene, the secretion of saliva decreases, the protective mechanisms
weaken, the evacuation of bacteria is impaired [27]. Frequent intake of high-calorie carbohydrate
food contributes to the formation of an exopolysaccharide matrix on the teeth surfaces. This pro-
motes microbial biofilm formation. In conditions of poor hygiene, the critical mass of microorgan-
isms increases, which is the starting point of pathological processes in the oral cavity [28].

We have found up that individual selection of hygiene products and methods should have
performed taking into account the certain changes in the oral cavity’s status. The presence of
a dense microbial dental biofilm — an important hygiene level factor — requires the use of fluo-
rine-containing agents, enzymes, antiseptics, chlorhexidine and betaine. Inflammation of peri-
odontal tissues requires the inclusion of bioactive additives in this list. It is advisable to use agents
containing mineral salts and enzymes to stimulate salivation.

So, CF patients need training and correction of oral hygiene skills, the right pathogenically
sound choice of oral hygiene products.

Study limitations. Such studies are not invasive and could be limited by the reluctance of
patient-physician collaboration. In addition, the limitations of our study were related to the age of
children and their ability to adopt hygiene skills. It is known that some oral hygiene indices cannot
be applied in young children. Also, the composition of oral hygiene products for young and older
children is different. Thus, we excluded children under 3 years old from the study in order to unify
the research design. However, the issue of oral hygiene in the youngest children with cystic fibrosis
has not yet been investigated and has a certain scientific interest.

Prospects for further research. Teaching children to brush their teeth can reduce tooth
plaque in the short term. Thanks to the data obtained, it becomes necessary to develop individual
schemes of prevention of the oral cavity diseases in children with cystic fibrosis, taking into ac-
count the age, concomitant pathology, etc.

5. Conclusions

This study has shown the low level of oral hygiene in children with CF. These patients rarely
pay attention to oral hygiene due to the complicated treatment of CF.

Hygienic education and motivation in CF patients are important starting points for the treat-
ment and prevention of dental diseases and could help them achieve a higher level of oral health
knowledge.

Hygiene products for daily care for CF patients should be selected to taking into account the
manifestation of the pathogenesis of somatic disease and should consist xylitol, plant enzymes, mi-
croelements, immunomodulating and saliva enhancing components. The dentists should use means
and methods that are not contraindicate in patients of this category.

It is recommended to monitore the hygiene indices to establish the effectiveness of the mea-
sures and necessity for individually therapy correction.
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