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Impact of inhalation therapy on oral health
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ABSTRACT

Inhalation therapy has been employed as the mainstay of the treatment in chronic respiratory diseases such as asthma and
chronic obstructive pulmonary disease (COPD). Beta-2 agonists, anticholinergic bronchodilators, inhaled corticosteroids,
and sodium cromoglycate are often used alone or in combination in an inhaled form. Studies have shown that inhaled
drugs used in the treatment have some adverse effects on the oral health based on their dosage, frequency, and duration
of use. Several oral conditions such as xerostomia, dental caries, candidiasis, ulceration, gingivitis, periodontitis, and
taste changes have been associated with inhalation therapy. Since the prevalence of chronic respiratory diseases is
rising, it is important to provide optimal oral care to the individuals receiving inhalation therapy. This article will review
the influence of inhaled drugs on the oral health of individuals and adequate management and prevention of the same.

KEY WORDS: Candidiasis, dental caries, gingivitis, inhalation, oral health, xerostomia

Address for correspondence: Dr. Navneet Godara, C-77, Valmiki Marg, Hanuman Nagar Main, Vaishali Nagar, Jaipur - 302 021, Rajasthan, India.

E-mail: navneetgodara@gmail.com

INTRODUCTION

Inhaled therapy is commonly used treatment in respiratory
diseases manifesting with airway obstruction such as
asthma and chronic obstructive pulmonary disease
(COPD). Asthma is a serious global health problem that
usually starts in childhood and many times the patient has
to take inhaled therapy lifelong. The prevalence of asthma
is rising in many countries of the world. COPD usually
starts in later years and many patients have severe airway
obstruction. Such patients continue high dose of inhaled
therapy for long duration.

High dosage and long duration of inhalation therapy has
been closely linked with several adverse effects on the
oral tissues.*® In comparison to oral therapy, the dose of
inhaled drugs is very low for achieving optimal control
of the disease. Since the major proportion of the inhaled
drug is retained in the oral cavity and oropharynx, it may
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interfere in the normal physiology of oral tissues.

PATHOPHYSIOLOGY

Prolonged use of beta-2 agonists is associated with the
increased frequency of caries. It is explained on basis of
effect of beta-2 agonist on salivary secretion. In parotid
and other salivary glands, beta-2 receptors are present. It
has been suggested that prolonged use of beta-2 agonists
is associated with diminished salivary production and
secretion.””! There is a reduction in flow rates of whole and
parotid saliva by 26% and 36%, respectively.”’ As reduced
salivary rate is accompanied by a concomitant increase in
lactobacilli and Streptococcus mutans in the oral cavity, it
may be one of the major contributing factors in the increase
caries rate.*®! Normal salivary action gets further altered
by decreased availability of biologically active components
like amylase, calcium ions, secretory IgA, peroxidase,
and lysozyme. The decreased output of antibacterial
components favors both bacterial colonization and plaque
growth. It is reported that higher rate of caries have also
been observed, possibly due to inhaled drugs containing
fermentable carbohydrates and sugar.®'!

Low pH is a risk factor for demineralization of the tooth.
It has been found that the low pH may be due to the use
of the inhaler. There was a significant decrease in the
salivary pH to below the critical value of 5.5 for enamel
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demineralization, after 30 mins following their use."? The
beta-2 agonists can cause relaxation of smooth muscles
such as the lower esophageal sphincter leading to gastro-
esophageal reflux symptoms.** More consumption of
acidic beverages to compensate for reduced salivary flow
is common especially among children.!** Both these factors
contribute to the further decrease in the salivary pH.

Inhaled corticosteroids are weak organic acids and generally
are not metabolized by oral bacteria. They therefore should
not pose a pH threat, except when sugar-based inhalers are
used.” The adverse effects may be contributed to the topical
effects of these drugs on the oral mucosa, as only 10% to 20%
of the dose from an inhaler reaches the lung, rest remains in
the oropharynx."® The local deposition of glucocorticoids is,
thus, an important risk factor for oropharyngeal candidiasis.
Inhaled drugs can also alter the taste perception due to
interaction of drug metabolite and saliva./*”-2!

Oral manifestations

e Xerostomia: Dry mouth or xerostomia is defined
as an overall reduction of salivary output. It is
an adverse effect observed with use of beta-2
agonists,”! anticholinergic inhalers,?! and inhaled
corticosteroids.?”! Patients complain of difficulty
in talking or swallowing, altered taste, generalized
oral discomfort, mouth soreness, burning sensation,
and poor retention of artificial dentures. Also seen
are generalized erythema of the oral mucosa and a
lobulated appearance on the dorsum of the tongue.*!
Xerostomia is clinically presented as oral fissuring,
ulceration, and epithelial atrophy:.

* Dental caries: An infectious microbiologic disease

of the teeth that results in localized dissolution and
destruction of the calcified tissues.?” Under normal
conditions, the tooth is continually bathed in saliva.
Saliva is supersaturated with calcium and phosphate
ions and capable of remineralizing the very early stages
of caries formation, particularly when the fluoride ion
is present.®! Fluoride slows down the progression of
caries. When salivary flow is diminished or absent, there
is increased food retention. Since salivary buffering
capacity has been lost, an acidic environment is
encouraged and persists longer. This in turn encourages
aciduric bacteria which relish the acid conditions and
continue to metabolize carbohydrate in the low pH
environment. The stage is set for uncontrolled carious
attack. Dental caries is thus caused due to imbalance
between saliva, plaque, tooth, microflora, and dietary
substrate over a certain period of time.
It has been found that higher risk of caries is seen in
the more developed mixed or permanent dentition
of the individuals on the inhalation therapy.**” The
initial lesion is a reversible incipient caries seen as
chalky white appearance on the tooth surface. This can
progress rapidly into a grayish or blackish discoloration
finally leading to cavitated caries. It is seen frequently
on the labial surfaces of the anterior teeth and on the
occlusal surfaces of the posterior teeth.
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e Oral mucosal changes: With the use of inhaled
corticosteroids, oropharyngeal candidiasis®® occurs
as a potential adverse effect. Most commonly, seen
as pseudomembraneous lesion (thrush), it clinically
presents as white, soft plaques that leaves a painful
erythematous, eroded, or ulcerated surface. The common
sites are buccal mucosa, oropharynx, and lateral
aspects of tongue. Patients may complain of tenderness,
burning, and dysphagia once the pseudomembrane gets
disrupted. The use of inhaled corticosteroids can also
result in throat irritation, dysphonia, cough,® dryness
of oral cavity and rarely, tongue enlargement. !

e Ulceration: Ulceration of the oral mucosa is seen
mainly due to xerostomia and immunosuppression
caused by inhaled drugs.?*3! Before the appearance
of an ulcer, the involved area produces burning or
tingling sensation. A lesion is surrounded by an
erythematous halo and is covered by a yellowish
fibrinous membrane. They develop over the movable
mucosa of the oral cavity.

» Taste disturbances: Oral mucosal diseases including
candidiasis, prophylactic drugs such as nedocromil,
and anticholinergics!'® are important etiologic factors.
Xerostomia produces taste changes secondary to
incomplete food solubilization and by diminished
transport of tastant molecules to taste buds.

* Halitosis: Bad breath could be due to oral infections
and xerostomia.?

e Gingivitis and periodontitis: Increased level of gingivitis
is observed with the use of inhaled corticosteroids. **34
Mouth breathing habit in these patients further
increases gingivitis due to dehydration of the alveolar
mucosa. Higher prevalence of periodontal diseases
has been reported possibly due to the pathological
activation of the immune system, inhaled drugs, or an
interaction between them.% Saliva plays an important
role in restricting the periodontal disease, thus any
drug affecting the salivary secretion remarkably affects
the severity of the periodontal disease.**!

e Others: Adrenal insufficiency and growth impairment!*®!
are possible adverse effects of inhaled corticosteroids.
Acute adrenal insufficiency has been significantly reported
in individuals on inhaled corticosteroid therapy.*”! It may
lead to severe hypotension, nausea, and shock.

Gastro-esophageal reflux due to beta-2 agonists increases
the chances of dental erosions.

DIAGNOSIS

The diagnosis of oral candidiasis is usually based on
clinical appearance but should be confirmed by laboratory
tests. These tests include cytologic smears with potassium
hydroxide, biopsy for periodic acid-Schiff and Gram
staining for tissue infiltration by spores and hyphae, or
culture. The diagnosis of dental caries is based upon
careful clinical and radiographic examination. Stimulated
saliva specimens can be tested to access flow rate, pH, and
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buffer capacity. The saliva sample can also be tested for the
presence of Streptococcus mutans and lactobacillus using
chair-side immunoassays.

CLINICAL MANAGEMENT OF ORAL EFFECTS

Early recognition and management of xerostomia is
important to prevent its deleterious dental effects. The
palliative care includes frequent sipping of water, intake
of moist sugar-free diet, and avoiding products containing
alcohol or strong flavorings.*®! The next step constitutes
the use of salivary stimulants and salivary substitutes
as an essential oral health measure. Sucking on grape
or lemon and use of small and frequent meals increase
salivary flow. Sugar-free chewing gums, containing casein
phosphopeptide-amorphous calcium phosphate (CPP-
ACP), xylitol, or chlorhexidine, will increase the salivary
flow rate.l*® CPP-ACP is preferred due to its remineralizing
action.?? Xylitol is a naturally occurring sweetener that
cannot be fermented by cariogenic bacteria.*”! Prolonged
use of xylitol reduces Streplococcus mutans counts in
the plaque and saliva, and the acidogenic potential
of the plaque, whilst increasing its mineral content.
Experimentally, chewing gum for at least 1 min after using
an inhaler neutralizes the plaque pH.!"? The systemic use
of drugs such as pilocarpine (15 mg tid) and cevimeline
(30mg tid) has proved successful in stimulating saliva.
Saliva substitutes containing carboxymethylcellulose in
the form of sprays, lozenges, or mouth rinses may also be
added. The sprays should be directed towards the inside
of the cheeks and not down the throat.""

The majority of candidal infections may be simply treated
with topical anti-fungal agents. Nystatin ointment (100,000
units/g) can be applied directly to the affected site on gauze
pads. Sugar-free antifungal vaginal suppositories, dissolved
in the mouth, are recommended to avoid dental caries.*

Pain relief of erythematous and ulcerated lesion can be
obtained with use of a topical anesthetic agent such as
lidocaine or topical diclofenac.*! In mild cases, use of
protective emollient is sufficient. Oral rinses such as
diphenhydramine elixir 12.5 mg/5 ml, dyclonine HCI 1%,
and sucralfate 10% may be necessary.**! In more severe
cases, topical steroids, such as fluocinonide gel 0.05% or
clobetasol propionate gel 0.05%, can be applied directly
over the lesion after meals and at bed time two to three
times a day, or mixed with an emollient.”® Proper fluid
intake and nutritional supplements must be recommended.

The management of gingivitis and periodontitis require direct
intervention steps that include eradication of local irritants
by professional cleaning, measures to prevent xerostomic
effects especially in mouth-breathers, use of antimicrobial
mouth rinses such as chlorhexidine mouth rinse, and
topical antibacterial preparations such as metronidazole gel.
Halitosis and bad taste gets resolved to some extent along
with the management of xerostomia and dental infections.
Patients usually get relieved when informed about the cause
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behind the altered taste being the inhaled drugs. Use of
herbs and spices that will augment taste perception can be
suggested. Gastric regurgitation must be treated with the use
of proton pump inhibitors like omeprazole (20 mg per day).

Adrenal insufficiency may develop during major dental
procedures or general anesthesia. Oral corticosteroid such as
prednisone (5 mg) must be administered within 2 h before a
procedure to prevent stress-induced complications.

The management of the dental caries is generally focused
to restore the functional integrity and esthetics of the
dental tissues depending on the severity of the condition.
A preventive approach is followed by definitive treatment
that includes restorations, treatment of dento-alveolar
abscesses, and tooth extractions.

Preventive strategies

Special prophylactic attention must be given to the

individuals on inhalation therapy.

e Educate the patients about the possible adverse effects
of the inhalation therapy.

e Insist on the use of inhalers with a spacer device to
reduce the medication deposits in the oral cavity and
oropharynx. The time lag in delivery permits more of
the particles to evaporate; hence, more particles are
inhaled into the lung.

* Encourage regular dental check-ups at least every 6
months.

* Promote oral hygiene practices that include proper
tooth brushing after every meal and use of dental floss
at least once a day.

e Instruct the patients to adequately rinse the mouth
with neutral pH or basic mouth rinses (milk, water,
sodium fluoride 0.05% mouth rinses) immediately after
using an inhaler especially before bedtime. This is to
counteract the acidic pH of the dry powder inhalers.

e Immediate brushing of the teeth after using inhaler
should be avoided as it may damage the already
weakened enamel due to acidic pH.

*  Recommend the use of anti-microbial mouth rinses
such as chlorhexidine mouth rinses (0.2%).

e Institute dietary modification that includes restriction
of sugary foods or drinks between meals, avoiding
refined carbohydrates, and consuming food rich
in starch and fiber. Foods like fruits, vegetables,
cheese, peanuts have low cariogenic potential. Sugar
substitutes such as aspartame, saccharin, xylitol,
and sorbitol can be used as sweeteners. Prescribe
nutritional supplements and advice more fluid intake.

* Recommend pit and fissure sealants, and fluoride
varnishes and gels (1% sodium fluoride or 0.4%
stannous fluoride).

CONCLUSION

Adverse effects of the inhalation therapy can lead to
deleterious consequences in the absence of intervention.
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Since a large number of populations are affected by chronic
respiratory diseases across all ages, gender, and racial groups,
the resulting oral health is a major concern worldwide.
Development of novel vehicles for the delivery of medications
may prevent the adverse oral effects. Education, research,
and evidence-based practice are the foundations for success
in creating positive outcomes in such individuals. It is thus
imperative to identify, manage, and prevent the adverse
impacts of inhalation therapy to improve the quality of life.

ACKNOWLEDGEMENT

“The authors deny any conflicts of interest”, or involvement with
any commercial organization with direct financial interest in the
subject or materials discussed in this manuscript, within the past
three years. The signatures of all the authors are appended in the
cover letter for the same.

REFERENCES

1. Lenney W. The burden of pediatric asthma. Pediatr Pulmonol Suppl
1997;15:13-6.

2. Shavelle RM, Paculdo DR, Kush SJ, Mannino DM, Strauss DJ. Life
expectancy and years of life lost in chronic obstructive pulmonary
disease: Findings from the NHANES Il Follow-up Study. Int J Chron
Obstruct Pulmon Dis 2009;4:137-48.

3.  Ryberg M, Moller C, Ericson T. Saliva composition and caries
development in asthmatic patients treated with beta-2 adrenoceptor
agonists: A 4-year follow-up study. Scand J Dent Res 1991;99:212-8.

4. Eloot AK, Vanobbergen JN, De Baets F, Martens LC. Oral health and
habits in children with asthma related to severity and duration of
condition. Eur ) Paediatr Dent 2004;5:210-5.

5. Toogwood JH. Complications of topical steroid therapy for asthma. Am
Rev Respir Dis 1990;141:89-96.

6.  Dubus JC, Marguet C, Deschildre A, Mely L, Le Roux P, Brouard J,
et al. Local side-effects of inhaled corticosteroids in asthmatic children:
Influence of drug, dose, age, and device. Allergy 2001;56:944-8.

7. Ryberg M, Moller C, Ericson T. Effect of beta-2 adrenoceptor agonists
on saliva proteins and dental caries in asthmatic children. ] Dent Res
1987;66:1404-6.

8. Levin JA, Glick M. Dental management of patients with asthma.
Compendium 1996;17:284-92.

9.  Holbrook WP, Kristinsson MJ, Gunnarsdottir S, Briem B. Caries prevalence,
Streptococcus mutans and sugar intake among 4-year old urban children
in Iceland. Community Dent Oral Epidemiol 1989;17:292-5.

10. Storhaug K. Caries experience in disabled pre-school children. Acta
Odontol Scand 1985;43:241-8.

11. Maguire A, Rugg-Gunn AJ, Butler TJ. Dental health of children taking
antimicrobial and non-antimicrobial liquid oral medication long term.
Caries Res 1996;30:16-21.

12. Kargul B, Tanboga |, Ergeneli S, Karakoc F, Dagli E. Inhaler medicament
effects on saliva and plaque pH in asthmatic children. ] Clin Pediatr Dent
1998;22:137-40.

13.  Al-Dlaigan YH, Shaw L, Smith AJ. Is there a relationship between asthma and
dental erosion? A case control study. IntJ Paediatr Dent 2002;12:189-200.

14. Brunstrom JM. Effects of mouth dryness on drinking behavior and
beverage acceptability. Physiol Behav 2002;76:423-9.

15. Tootla R, Toumba K], Duggal MS. An evaluation of the acidogenic
potential of asthma inhalers. Arch Oral Biol 2004;49:275-83.

16. Barnes PJ. Inhaled glucocorticoids for asthma. N Engl ] Med
1995;332:868-75.

17.  Scully C, Bagan JV. Adverse drug reactions in the orofacial region. Crit
Rev Oral Biol Med 2004;15:221-39.

18. Kreiner B, Bennett JD. Drugs acting on the respiratory system. In:
YagielaJA, Neidle EA, Dowd FJ, editors. Pharmacology and therapeutics
for dentistry, 5 ed. St. Louis: Mosby; 2004. p. 536.

19. Klasser GD, Utsman R, Epstein JB. Taste change associated with a
dental procedure: Case report and review of the literature. Tex Dent )
2008;125:678-87.

Lung India * Vol 28 ¢ Issue 4 * Oct - Dec 2011

20. Ciancio SG. Medications’ impact on oral health. ] Am Dent Assoc
2004;135:1440-8.

21. Casaburi R, Mahler DA, Jones PW, Wanner A, San PG, ZuWallack RL,
et al. A long-term evaluation of once-daily inhaled tiotropium in chronic
obstructive pulmonary disease. Eur Respir ] 2002;19:217-24.

22. Torres SR, Peixoto CB, Caldas DM, Silva EB, Akiti T, Nucci M, et al.
Relationship between salivary flow rates and Candlida counts in subjects
with xerostomia. Oral Surg Oral Med Oral Pathol Oral Radiol Endod
2002;93:149-54.

23. Regezi)A, SciubbaJ, Jordan RC. Salivary Gland Diseases. In: Regezi JA,
Sciubba JJ, Jordan RC, editors. Oral Pathology, Clinical Pathologic
Correlations, 5" ed. St. Louis: Saunders; 2008. p. 191-2.

24. Roberson TM. Cariology: The lesion, etiology, prevention, and control.
In: Roberson TM, editor. Sturdevant’s Art and Science of Operative
Dentistry, 5" ed. St. Louis: Mosby; 2006. p. 68-9.

25. Kidd E. Introduction. In: Kidd E, editor. Essentials of Dental Caries, 3" ed.
New York: Oxford University Press; 2005. p. 8.

26. Wogelius P, Poulsen S, Sorensen HT. Use of asthma-drugs and risk of
dental caries among 5 to 7 year old Danish children: A cohort study.
Community Dent Health 2004;21:207-11.

27. Milano M, Lee JY, Donovan K, Chen JW. A cross-sectional study of
medication- related factors and caries experience in asthmatic children.
Pediatr Dent 2006;28:415-9.

28. Pingeleton WW, Bone RC, Kerby GR, Ruth WE. Oropharyngeal
candidiasis in patients treated with triamcinolone acetonide aerosol.
J Allergy Clin Immunol 1977;60:254-58.

29. Linder N, Kuint J, German B, Lubin D, Loewenthal R. Hypertrophy of
the tongue associated with inhaled corticosteroid therapy in premature
infants. J Pediatr 1995;127:651-3.

30. Karl L, Hakamima. Asthma and oral health: A clinical and epidemiological
study. Acta Electronica Universitatis Tamperensis 2002. p. 193.
[Available from: http://acta.uta.fi.].

31. DeRossi SS, Ciarrocca KN, Alawi F. Oral ulcerations in a patient with
severe asthma. ] Am Dent Assoc 2010;141:47-51.

32. Porter SR, Scully C. Oral malodour (halitosis). BM) 2006;333:632-5.

33. Hyyppa T, Paunio K. Oral health and salivary factors in children with
asthma. Proc Finn Dent Soc 1979;75:7-10.

34. McDerra EJ, Bjerkeborn K, Dahllof G, Hedlin G, Lindell M, Modeer T.
Effect of disease severity and pharmacotherapy of asthma on oral health
in asthmatic children. Scand ] Dent Res 1988;22:297-301.

35. Kaufman E, Lamster IB. Analysis of saliva for periodontal diagnosis:
A review. ] Clin Periodontol 2000;27:453-65.

36. Priftis K, Everard ML, Milner AD: Unexpected side effects of inhaled
steroids: A case report. Eur ] Pediatr 1991;150:448-9.

37. Gordon AC, McDonald CF, Thomson SA, Frame MH, Pottage A,
Crompton GK. Dose of inhaled budesonide required to produce clinical
suppression of plasma cortisol. Eur ] Respir Dis 1987;71:10-4.

38. LyKA, Milgrom P, Rothen M. The potential of dental-protective chewing
gum in oral health interventions. ] Am Dent Assoc 2008;139:553-63.

39. Walker GD, CaiF, Shen P, Adams GG, Reynolds C, Reynolds EC. Casein
phosphopeptide-amorphous calcium phosphate incorporated into sugar
confections inhibits the progression of enamel subsurface lesions in situ.
Caries Res 2010;44:33-40.

40. Peldyak J, Makinen KK. Xylitol for caries prevention. ] Dent Hyg
2002;76:276-85.

41. Kidd E. Saliva and caries. In: Kidd E, editor. Essentials of Dental Caries,
3 ed. New York: Oxford University Press; 2005. p. 133-4.

42, Regezi)A, Sciubba JJ, Jordan RC. White Lesions. In: Regezi JA, Sciubba JJ,
Jordan RC, editors. Oral Pathology, Clinical Pathologic Correlations, 5"
ed. St. Louis: Saunders; 2008. p. 101-2.

43, Saxen MA, Ambrosius WT, Rehemtula al-KF, Eckert GJ. Sustained
relief of oral apthous ulcer pain from topical diclofenac in hyaluronan:
A randomized, double- blind clinical trial. Oral Surg Oral Med Oral
Pathol Oral Radiol Endod 1997;84:356-61.

44. Ship JA. Geriatrics. In: Greenberg MS, Glick M, editors. Burket’s
Oral medicine, Diagnosis and Treatment, 10" ed. Hamilton, Ontario:
BC Decker; 2003. p. 615-6.

45. Greenberg MS. Ulcerative, vesicular, and bullous lesions. In:
Greenberg MS, Glick M, editors. Burket’s Oral medicine, Diagnosis and
Treatment, 10" ed. Hamilton, Ontario: BC Decker; 2003. p. 64-5.

How to cite this article: Godara N, Godara R, Khullar M. Impact of
inhalation therapy on oral health. Lung India 2011;28:272-5.
Source of Support: Nil, Conflict of Interest: None declared.

275



