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Abstract
Cystic fibrosis is a genetic disorder in which the mutation of the Cystis Fibrosis Transmembrane Conductance 
Regulator (CFTR) gene that codes the protein forming a  chloride channel of epithelial cells results in its 
distorted functioning. The manifestations of the disorder are mainly observed in the respiratory and diges-
tive system. Accumulation of sticky and thick mucus is the dominant clinical symptom; it leads to chronic 
infections and gradual tissue destruction. Although cystic fibrosis remains incurable, it is currently feasible 
to extend patients’ life expectancy thanks to modern therapy possibilities. As cystic fibrosis is no longer the 
domain of pediatricians, health care to CF patients needs to be provided by doctors of various specializations. 
The multidisciplinary team of doctors should include a dentist aware of specific prevention and treatment 
needs of this group of patients. It results from the fact that in the course of cystic fibrosis it is possible to 
observe a variety of changes in the oral cavity environment. The study presents dental issues observed in CF 
patients and reported in literature. Particular attention was paid to dental caries, mineralization disorders of 
hard dental tissues, gingivitis and the change in the content and properties of saliva; moreover, prevention 
and treatment options regarding oral cavity health is this group of patients were taken into consideration.
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Cystic fibrosis is a genetic inherited disorder in an au-
tosomal recessive manner and caused by mutations with-
in the CFTR protein coding gene (Cystic Fibrosis Trans-
membrane Conductance Regulator) on the long arm of 
chromosome 7. It is a systemic disease with different clin-
ical expression. Fully symptomatic cystic fibrosis is char-
acterized by bronchitis, pneumonia, exocrine pancreatic 
insufficiency (EPI), and a pathognomonic increase in the 
concentration of Cl– in sweat. Patients affected by the 
disease show many symptoms in other organs. In many 
cases no pancreatic insufficiency is observed. The length 
and quality of life is usually determined by the changes in 
the respiratory system. The basic genetic defect leads to 
the production of thick, sticky mucus and its accumula-
tion, which results in chronic infections and gradual de-
struction of tissues and organs.

Apart from the changes typical for fully symptomatic 
cystic fibrosis, numerous changes in the oral cavity may 
occur as well. This study presents dental problems ex-
perienced by cystic fibrosis patients and reported in the 
literature. Special focus was placed on caries, mineraliza-
tion disorders of hard tissue, gingivitis, and changes in 
the content and properties of saliva. Among a multidisci-
plinary team of doctors that take care of a cystic fibrosis 
patient, there should be a dentist whose awareness of the 
specific prevention and treatment needs in this group of 
patients will make it possible to provide comprehensive 
treatment.

Introduction

Cystic fibrosis (lat. mucoviscidosis) is the most fre-
quent genetically conditioned total exocrine dysfunction 
among Caucasians. It is inherited in an autosomal reces-
sive manner and the frequency of its occurrence (1:2000 
births) is similar for both sexes.1–3 Since 2006, due to the 
high population frequency of the disease, two-stage new-
born screening for cystic fibrosis has been conducted in 
Poland. First, the level of trypsin in the blood is deter-
mined, and then a  molecular test is conducted. Immu-
noreactive tripsin (ITR) is measured in a  blood sample 
drawn on a piece of absorbent paper between the 3rd and 
the 6th day of life. An increased level of ITR may indi-
cate cystic fibrosis; the initial diagnosis is later confirmed 
with a molecular DNA analysis. With the use of this test, 
it is possible to establish an early diagnosis and imple-
ment professional treatment.

The disease is caused by mutations of the CFTR 
gene, which can be found on the long arm of chromo-
some  7 (7q31.2), and is responsible for coding protein 
with the same name. The protein constitutes the api-
cal membrane chloride channel of the epithelioid cells. 
The structure of the channel consists of several do-
mains which perform specific functions: the endothelial  
domains set the pathway of chloride ions through the cell 

membrane, and the regulatory domains are responsible 
for opening and closing the channel. The process is con-
nected with phosphorylation of protein by cAMP (cyclic 
adenosine monophosphate) dependent protein kinase.4 
The functioning of the chloride channel is conjugated 
with the activity of other epithelioid ion channels and 
transporters. Therefore, it indirectly regulates the flow 
of carbonate, sodium and potassium ions.5–7 So far, over 
1600 mutations of the CFTR gene have been reported. 
They all result in impairment of the structure and func-
tioning of the chloride channel, which in turn leads to 
disturbance of the general ion balance of the epithelium.

The most common mutation type diagnosed in 90% of 
cases is deletion of phenylalanine 508 (ΔF 508 mutation).7 
The ΔF 508 mutation of the CFTR gene that causes CF is di-
agnosed in patients from Northern Europe with a frequen-
cy of 75–88%, and in Poland with a frequency of 53–73%.  
Currently, it is known that apart from classic gene muta-
tions, the phenotype is also determined by polymorphic 
changes in the CFTR gene. Furthermore, there are com-
plex mutations, i.e. 2 mutations, in a single allele.

Organs which contain epithelium accumulate thick and 
sticky mucus that is very difficult to remove. This, in turn, 
leads to chronic inflammation and gradual destruction of 
tissues. Changes in the respiratory and digestive system 
are dominant in a majority of patients. The mucus accu-
mulated in the area of the bronchial tree stimulates prolif-
eration of pathogens, particularly Staphylococcus aureus, 
Pseudomonas aeruginosa and Haemophilus influenzae, 
which leads to severe chronic infections the complications 
of which are the most common cause of death.1,2,4 The 
fundamental cause of death is development of uneven re-
spiratory insufficiency which may cause death in the first 
decade of life in the group of untreated cases.2

In most cases (85–90%), there are also inflammatory/
fibrotic lesions of the pancreas that lead to impairment of 
its exocrine function.8 As a result of decreased secretion 
of the pancreatic juice, digestion and secondary intestinal 
absorption is disturbed, and this leads to chronic steator-
rhea. Its consequences include malnutrition, deficiencies 
in vitamins (particularly ADEK) and trace minerals, and 
impaired growth, as well as disturbed bone mineraliza-
tion in the form of osteopenia and osteoporosis. Some 
patients, especially those who have suffered from the dis-
ease for a long time, also have severe diabetes that is very 
difficult to control. It results from impaired endocrine 
function and damage to the pancreatic islets apparatus. 
Other symptoms connected with the digestive system in-
clude meconium ileus which can be observed in the first 
days of life and may lead to perforation and meconium 
peritonitis.

Malfunction of the bile ducts in the form of intrahe-
patic cholestasis leads to inflammation, development 
of cirrhosis and progressive failure of the organ which  
in consequence requires a liver transplant. Other compli-
cations connected with liver function include increased 
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occurrence of cholelithiasis which results from abnormal 
metabolism of bile acid.1,4 Other conditions related to 
the digestive system include intensified gastroesophageal 
reflux, and the so-called equivalents of meconium ileus 
that afflict older children. Gastroesophageal Reflux Dis-
ease (GERD) has a complex pathogenesis, and its intensi-
fication may directly impact the progression of broncho-
pulmonary dysplasia.9 Increased pain and flatulence may 
be caused by Distal Intestinal Obstruction Syndrome 
(DIOS). Partial DIOS is diagnosed when the fecal mass 
is retained in the ileocecal area. Complete DIOS is char-
acterized by a  co-occurrence of bile stained vomiting 
and/or increased levels of fluid in the small intestine on 
a plain abdominal X-ray. 

Other common pathognomonic symptoms of the dis-
ease include rectal prolapse which had constituted a sig-
nificant diagnostic indicator before screening tests came 
into use. Moreover, there are reports of an increased risk 
of gastrointestinal carcinoma.10 Cystic fibrosis patients 
may also suffer from infertility which predominantly 
concerns men (as a result of ejaculatory duct obstruction), 
as well as from vasculitis and arthritis. Fertility-related 
dysfunctions among men pose a  grave problem among 
adults suffering from cystic fibrosis, and before screening 
tests were introduced, they had served as an indication 
that tests towards CF should be done, and as a result, late 
diagnosis was established. There are also characteristic 
changes in the composition of sweat which becomes ab-
normally salty as a  result of increased concentration of 
chloride ions.4

In CF diagnosis, in addition to the aforementioned 
screening test, a  sweat test is used which shows a  sig-
nificantly high concentration of chloride anions in sweat 
(Cl– > 60 mmol/L, in newborns > 40 mmol/L), in at least 
2 independently done tests. As an alternative to the sweat 
test, a  conductometric test that analyses the electrical 
conductivity of sweat is done. Should diagnostic difficul-
ties arise (i.e. inconclusive results of the sweat test, lack 
of two mutations of the CFTR gene), the transepithelial 
nasal potential difference may be measured. The ultimate 
confirmation of the diagnosis is a molecular analysis and 
detection of one of the disease specific mutations. Exo-
crine pancreatic insufficiency can be confirmed by low 
concentration of fecal elastase-1.

The treatment of CF is interdisciplinary and it mainly 
concerns the respiratory and digestive system. The ther-
apy of respiratory complications is based on mucolytics, 
carefully selected antibiotics, aerosol therapy and kinesi-
therapy.

Gastrointestinal treatment is mainly based on nu-
trition intervention, supplementation with pancreatic 
enzymes, administration of vitamins and macro- and 
microelements the role of which is to prevent malnutri-
tion and disturbed bone mineralization. Therapy with 
pancreatic enzymes is particularly important. Enzymatic 
supplementation is necessary when clinical symptoms of 

exocrine pancreatic insufficiency, i.e. chronic diarrhea, 
particularly steatorrhea, and small body weight increase, 
have been observed. The dose of pancreatic enzymes is 
considered to be proper when it leads to decreased loss of 
fat with stool (normalization of stool frequency and type), 
elimination of flatulence and abdominal pain, and con-
tinual increase in the body weight.

Although cystic fibrosis remains incurable, progress 
in the therapy has resulted in significant prolongation of 
patients’ lifespan. Several decades ago, most CF patients 
died in the first decade of life.4 Currently, average life ex-
pectancy is 37 years; therefore, cystic fibrosis is no lon-
ger the sole domain of pediatricians.1,2 Multidisciplinary 
medical care helps ensure the best possible comfort of 
life. This should also include dental treatment and pre-
ventive dental care, since this group of patients may dem-
onstrate specific treatment needs. 

The aim of the study is to highlight dental problems 
reported in current literature among patients suffering 
from cystic fibrosis.

Dental caries 

The presence of sugars in the oral cavity which are de-
livered mainly with food is a necessary condition for the 
development of dental caries. Carbohydrates are used by 
cariogenic bacteria, particularly Streptococcus mutans 
and Lactobacillus acidophilus, for metabolic processes. 
As a  result of these transformations, the pH of the en-
vironment is reduced below the critical values, and the 
demineralization process of the enamel may begin. The 
consequence of this process is carious lesions.7 The most 
negative effects are observed as a  result of even small 
amounts of carbohydrate substrate.

When dealing with CF patients, special attention needs 
to be paid to the presence of risk factors related to dental 
caries. Exocrine pancreatic insufficiency and malabsorp-
tion necessitate constant supplementation with pancre-
atic enzymes, and following a special diet. Daily calorie 
requirement in the case of CF is 130–150% of the regular 
requirement for healthy adults.11 It is met by consuming 
high-energy meals, usually rich in fat, carbohydrates and 
protein.12 It is also recommended to use supplements fre-
quently containing glucose polymers which break down 
in the oral cavity to monosaccharides. The supplements 
are typically used in the form of drinks or powders added 
to dishes.13 Young children take medication in the form 
of sweet syrups or suspensions which, if administered 
frequently and over long periods of time, may cause 
the development of carious lesions, especially in upper 
primary teeth.14 Aerosol medications characterized by 
acid reaction and containing sugar may also be a  po-
tential risk factor in the development of dental caries.3  
Special attention is also paid to overprotective parents 
who focus on the primary disease and simultaneously 



K. Herman, M. Kowalczyk-Zając, T. Pytrus. Oral cavity health in cystic fibrosis1150

disregard oral health, neglect oral hygiene and allow too 
frequent consumption of sweets.13 Despite the risk fac-
tors of the development of dental caries observed in the 
course of CF, reports on the issue presented in the litera-
ture are inconclusive.

Laboratory tests have shown drastic development of 
dental caries and fast destruction of dental crowns among 
mice with the ΔF 508 mutation after only several weeks of 
being fed a cariogenic diet. At the same time, a significant 
increase in the bacterial colony of Streptococcus mutans 
and a  decrease in the concentration of hydrocarbonate 
ions in the saliva have been observed. Impaired function 
of this main buffering system and a  resulting decrease 
in the pH of the saliva significantly influence the rapidly 
progressing enamel demineralization process.7 Certain 
clinical research seems to confirm an increased risk of 
dental caries among CF patients. Olejniczak et al. deter-
mined a significantly more frequent occurrence of dental 
caries in the permanent teeth of children aged 6–12 and 
suffering from cystic fibrosis.11 However, in a group of pa-
tients aged 1–5, there was a reverse tendency. Moreover, 
there were no significant differences observed in a group 
of adolescents aged above 13. Similar results were ob-
tained by Dąbrowska et al.15 Peker et al., in turn, did not 
report any differences in a group aged 3–12.3

Many authors have emphasized the existence of an in-
teresting phenomenon – a  less frequent occurrence of 
dental caries in CF patients in comparison with healthy 
subjects.16–23 According to Kinirons’s reports, there is 
a significantly lower level of dental caries in primary teeth, 
and a similar yet less strongly marked tendency in perma-
nent teeth.16 Ferrazzano et al. have confirmed a similar, 
statistically significant dependency in both primary and 
permanent teeth in children aged 7–12.20 According to 
Aps et al., a significantly higher level of dental caries has 
been reported in the CF of homozygotes in comparison 
with healthy ones and heterozygotes.21 When comparing 
the dental status of children with CF aged 2.5–16.5 with 
children suffering from other chronic diseases of the 
respiratory tract, Narang et al. also observed a  certain 
tendency to a  less frequent occurrence of dental caries 
in the cases of cystic fibrosis.12 Researchers tend to hold 
the view that the aforementioned phenomenon may re-
sult from more frequent and long-term antibiotic thera-
py, which reduces the titer of cariogenic pathogens in the 
oral cavity.18,24 There are reports of a significantly lower 
level of Streptococcus mutans among patients suffering 
from cystic fibrosis.22 The dependency between antibi-
otic therapy and the titer of cariogenic bacteria may be 
particularly important in small children, among whom 
Staphylococcus aureus is the dominant pathogen of the 
respiratory system. The infections it causes are treated 
with penicillin, which is also effective against streptococ-
ci that reside in the oral cavity. After the 10th year of life, 
the microbiological profile changes; infections caused 
by Pseudomonas aeruginosa are dominant and they are 

treated with tobramycin, which is an aminoglycoside an-
tibiotic and is not effective against cariogenic pathogens. 
As a  consequence, it is believed that the risk of caries 
development among patients treated with this antibiotic 
may be higher.18,19 

When analyzing the risk factors that influence the de-
velopment of dental caries, the composition and prop-
erties of the saliva are also taken into consideration; 
however, the reports related to this issue are often in-
conclusive. In the course of cystic fibrosis, salivary se-
cretion may be impaired and it may be caused by dam-
age to the salivary glands, or it may be a  side effect of 
the medications received as part of the treatment.  
Decreased salivary flow rate, and a  simultaneous de-
crease in its buffering potential responsible for the acid 
alkaline balance, may lead to the occurrence of dental 
caries.15 However, there are also reports of significantly 
higher average pH values, buffer capacity and higher con-
centration of calcium and phosphorus ions in the saliva, 
which have a  positive impact on maintaining the acid 
alkaline balance of the oral cavity environment among 
patients suffering from CF.17,22,25 It is thought that the in-
creased capability of the salivary buffering systems may 
be connected with the supplementation of pancreatic en-
zymes administered to CF patients.24

Disturbed mineralization of hard 
dental tissues

Lesions in the enamel may appear in the course of 
chronic, incurable diseases as a  symptom of the dis-
turbed mineralization of teeth. It is a long-term process 
that takes place in the pre-eruptive period and is based 
on the gradual precipitation of mineral compounds on 
the organic matrix of tooth buds. In the primary teeth, 
the process starts before the baby is born. In the case of 
permanent teeth, the beginning of the mineralization 
process is set in the following way: molars – in the peri-
natal period, incisors and cuspids – in the 1st year of life, 
premolars – between the ages of 2 and 2.5, 2nd molars – in 
the 3rd year of life, and 3rd molars – in the 8th–10th year of 
life. Clinical dysfunctions of this process manifest them-
selves in the form of fuzzy or confined enamel opacities 
or hypoplasia (areas of thinner enamel or complete lack 
thereof). Many etiological factors effecting in such le-
sions are known and they include, for example, other sys-
temic diseases and medications they are treated with.26 

Molar incisor hypomineralisation (MIH) is a  special 
form of the described abnormality. It is defined as a de-
velopmental enamel dysfunction that involves 1 or more 
molars with frequently coexisting lesions in the incisors. 
Clinically, enamel opacities of various sizes and colors 
are observed. The enamel is soft and porous and tends to  
destroy easily. The etiology of MIH has not been con-
clusively explained. Apart from a  genetic component, 
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systemic diseases, medications (e.g. antibiotics) and en-
vironmental impact factors from early childhood, par-
ticularly occurring in the first 3 years of life, are taken 
into consideration as possible causes of the abnormality.18 

Research conducted on laboratory animals has shown 
a  connection between disturbances in ion balance re-
lated to the defect of the CFTR protein and the occur-
rence of disturbed enamel mineralization.27–30 Tuggle 
et al. have observed a  change in the coloration and 
lack of physiological abrasion of incisors in rats de-
void of the CFTR gene. Premature degeneration of am-
eloblasts resulting in altered firmness and coloration of 
the enamel has been observed in mice with CF.29 The 
aforementioned data is confirmed in certain clinical 
reports.23,31,32 Ferrezzano et al. have observed develop-
mental enamel defects in 56% of the subjects with CF; 
the same concerned 22% of the healthy subjects.31 Hy-
poplasia of the permanent tooth enamel (23% in the CF 
patients vs 1.5% in the healthy subjects) was the most 
frequently observed dysfunction. A  more frequent oc-
currence of disturbed mineralization in the case of CF 
has also been determined by Azevedo et al.; however, 
the statistical significance only concerned permanent 
teeth.32 The most frequently observed dysfunction was 
opacities. Similar data was obtained by Narang et al., 
who compared a  group of patients suffering from CF 
with patients afflicted by other diseases of the respira-
tory system.11 However, no dependency between cystic 
fibrosis and molar incisor hypomineralisation has been 
confirmed.17

Gingivitis

In the literature, there are numerous reports indicat-
ing a lower risk of gingivitis coexisting with cystic fibro-
sis.15,21,23,32,33 Kinirons et al. have observed a  significant 
negative correlation between antibiotic therapy applied 
for 4 weeks before the examination and both gingivitis 
and the amount of dental plaque in patients with CF. 
Olejniczak et al. have determined a  statistically lower 
percentage of patients with gingival bleeding and dental 
calculus among patients aged 13–18 and 19–29 in com-
parison with healthy subjects.33 A similar tendency has 
been observed among children aged 6–16, yet with no 
statistical significance. Different data was obtained by 
Narang et al., who observed a more frequent, yet statis-
tically insignificant, occurrence of dental calculus and 
gingivitis in CF patients in comparison with patients 
suffering from other chronic diseases of the respiratory 
system.12 Increased calculus accumulation among CF 
patients has also been reported by Kinirons.16 This phe-
nomenon may result from changes in the concentration 
of calcium and phosphorous in the saliva and an increase 
in its pH, which conduces precipitation of mineral salts 
and formation of hard deposits.16,22

Saliva 

In the course of cystic fibrosis, there is a series of signifi- 
cant changes in the composition and properties of saliva 
which are an expression of salivary gland dysfunction and 
a  side effect of pharmacotherapy. In proper conditions, 
the primary secretion of salivary glands shows a concen-
tration of sodium and chloride ions which is similar to 
plasma and interstitial fluid. While the secretion is mov-
ing along the excretory ducts, ions are absorbed by chlo-
ride (CFTR) and sodium (ENaC) channels.7,35 As a result, 
the solution becomes hypotonic. The distorted function 
of the CFTR channel leads to increased concentrations of 
chloride, sodium and potassium ions in the saliva. A sim-
ilar mechanism occurs in sweat glands; due to this fact, it 
is suggested that saliva may potentially be used for diag-
nosing cystic fibrosis as an alternative to the sweat test.34

Salivary flow rate is an essential parameter that con-
ditions maintaining homeostasis of the oral cavity envi-
ronment. Fast secretion results in efficient clearing and 
supplying ingredients that are necessary for proper func-
tioning of the mucosa, periodontium and teeth. Salivary 
secretion is controlled by the autonomic nervous system. 
Experiments conducted on animals have shown a dimin-
ished response of the salivary glands to adrenergic stimu-
lation in the course of CF.35 Certain clinical research has 
confirmed decreased salivary secretion in the case of CF; 
however, other authors have not determined such a de-
pendence.36,3 Inconclusive reports also concern changes 
in the pH values and buffer capacity, which play a signifi-
cant role in maintaining acid alkaline balance by regulat-
ing the demineralization and remineralization processes 
of hard dental tissues. Kinirons has reported a  signifi-
cant increase in average values of the aforementioned 
parameters among patients suffering from CF.17 In other 
reports, it has been determined that there is a  reverse 
tendency – a significant decrease in pH levels and buffer  
capacity.3,34,36

In the course of cystic fibrosis, changes may also ap-
pear in the organic components of saliva. Salivary pro-
teins play various roles in the oral cavity environment. 
They protect the mucosa against irritative factors, initi-
ate the formation of the dental pellicle that protects the 
enamel, facilitate the process of mastication and swallow-
ing, and following carbonates and phosphates, constitute 
the third buffering system that controls the pH. There 
is a significant increase in protein concentration among 
patients suffering from CF which has been observed by 
Aps  et al., Modesto et al. and Livnat et al.21,36,37 Peker 
et  al., in turn, have not confirmed such a  connection.
Sialic acid, which is a component of glycoproteins, per-
forms a protective role for the tissues of the oral cavity. 
By covering the oral mucosa, it protects it against dry-
ness, damage and bacterial penetration. Impaired forma-
tion of glycoproteins may be one of the causes of bacte-
rial colonization in the respiratory tract among patients  
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suffering from CF. Modesto et al. have identified a signif-
icant decrease in the concentration of total, free and com-
bined sialic acid in the saliva of cystic fibrosis patients 
in comparison with healthy subjects.36 According to the 
authors, the cause of this phenomenon may lie in using 
mucolytics which, on the one hand, facilitate clearing the 
mucus, yet on the other hand, may simultaneously impair 
proper formation of glycoproteins.

In the course of cystic fibrosis, a  significant decrease 
in the enzymatic activity of salivary α-amylase and the 
peroxidase system has been demonstrated.36–38 The for-
mer enzyme initiates the digestion of starch, and it is also 
capable of bonding with bacteria and the pellicle. As a re-
sult, it may have an impact on the carious process.38 The 
latter, i.e. the salivary peroxidase system, is one of the 
innate immune systems that function in the oral cavity. 
In the presence of peroxidase and H2O2, thiocyanates 
(SCN–) that naturally occur in the saliva are oxidized to 
hypothiocyanites, which demonstrate antibacterial, anti-
viral and antifungal properties. A  decreased activity of 
this system observed among patients suffering from cys-
tic fibrosis is probably related to impaired secretion of 
thiocyanates which is dependent on the CFTR channel.38

The latest reports also demonstrate a  significantly 
decreased activity of thromboplastin (factor III of the 
coagulation parameters) in the saliva, which may lead 
to delayed wound healing and predisposition to intense 
bleeding resulting from gingival inflammation.3

Summary

Cystic fibrosis is a systemic disease that may also have 
an impact on the functioning of the oral cavity environ-
ment. The occurrence of dental caries in the course of 
cystic fibrosis is a result of many factors demonstrating 
protective properties, yet at the same time also increasing 
the risk of the development of the disease. According to 
the American Academy of Pediatric Dentistry, children 
suffering from chronic diseases and demonstrating spe-
cial health care needs, should constitute a high caries risk 
group.13 Most reports indicate a  lower risk of gingivitis 
among patients suffering from CF; however, simultane-
ously, there is a stronger tendency for dental calculus for-
mation. The role of the dentist will then be the regular 
removal of dental calculus. Changes in the composition 
and properties of saliva may result in impaired homeo-
stasis of the oral cavity environment. Dysfunctions in the 
salivary flow rate, its pH and buffer capacity, as well as 
the impaired protective and antibacterial role of the sa-
liva, increase the risk of inflammation of the mucosa and 
damage to hard dental tissues. Therefore, it is necessary 
to schedule regular dental check-ups, recommend the use 
of remineralizing and antibacterial rinses, and if needed, 
the use of artificial saliva products. It is also essential 
to raise the awareness of patients suffering from cystic  

fibrosis and their caregivers and inform them about po-
tential problems that may occur in the oral cavity, as well 
as about possible treatment and prevention methods.
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