
1

Crest® + Oral-B®
 at dentalcare.com | The trusted resource for dental professionals

Pharmacology of Selected Therapeutic  
Agents in Oral Medicine

Continuing Education

Brought to you by

Course Author(s): David Leonard Ojeda Diaz, DDS; Michaell A. Huber, DDS
CE Credits: 2 hours
Intended Audience: Dentists, Dental Hygienists, Dental Assistants, Dental Students, Dental 
Hygiene Students, Dental Assistant Students
Date Course Online: 05/01/2018 Last Revision Date: N/A Course Expiration Date: 04/30/2021
Cost: Free Method: Self-instructional AGD Subject Code(s): 10
Online Course: www.dentalcare.com/en-us/professional-education/ce-courses/ce541

Disclaimer:  Participants must always be aware of the hazards of using limited knowledge in integrating new techniques or procedures into their 
practice.  Only sound evidence-based dentistry should be used in patient therapy.

Introduction – Pharmacology of Therapeutic Agents
Pharmacology of Selected Therapeutic Agents in Oral Medicine will identify the therapeutic agents used 
to manage common mucosal disorders and to briefly review their mechanism of action and indications 
for use.

Conflict of Interest Disclosure Statement
• Dr. Ojeda reports no conflicts of interest associated with this course.
• Dr. Huber is a member of the dentalcare.com Advisory Board.

ADA CERP
The Procter & Gamble Company is an ADA CERP Recognized Provider.

ADA CERP is a service of the American Dental Association to assist dental professionals in identifying 
quality providers of continuing dental education. ADA CERP does not approve or endorse individual 
courses or instructors, nor does it imply acceptance of credit hours by boards of dentistry.

Concerns or complaints about a CE provider may be directed to the 
provider or to ADA CERP at: http://www.ada.org/cerp

Approved PACE Program Provider
The Procter & Gamble Company is designated as an Approved PACE Program Provider 
by the Academy of General Dentistry. The formal continuing education programs of this 
program provider are accepted by AGD for Fellowship, Mastership, and Membership 
Maintenance Credit. Approval does not imply acceptance by a state or provincial board 
of dentistry or AGD endorsement. The current term of approval extends from 8/1/2013 
to 7/31/2021. Provider ID# 211886

https://www.dentalcare.com/en-us/professional-education/ce-courses/ce541


2

Crest® + Oral-B®
 at dentalcare.com | The trusted resource for dental professionals

Course Contents
• Overview
• Learning Objectives
• Introduction
• Xerostomia and Dry Mouth

 Preventive/Therapeutic Strategies
– Lubricating Agents
– Saliva Stimulants

• Recurrent Aphthous Stomatitis
• Erythema multiforme (EM)
• Oral Lichen Planus (OLP)
• Mucous Membrane Pemphigoid (MMP)
• Pemphigus
• Summary
• Appendix A
• Appendix B
• Appendix C
• Appendix D
• Appendix E
• Appendix F
• Appendix G
• Appendix H
• Course Test
• References
• About the Authors

Overview
This course will identify the therapeutic agents 
used to manage common mucosal disorders 
and to briefly review their mechanism of action 
and indications for use.

Learning Objectives
Upon completion of this course, the dental 
professional should be able to:

• Discuss common etiologies of xerostomia / 
oral dryness.

• Prescribe appropriate pharmacologic and 
non-pharmacologic therapies to treat oral 
dryness.

• Discuss etiopathogenesis of recurrent 
aphthous stomatitis, erythema multiforme, 
oral lichen planus, mucous membrane 
pemphigoid, and pemphigus.

• Prescribe appropriate pharmacologic 
therapies to treat recurrent aphthous 
stomatitis, erythema multiforme, oral lichen 
planus, mucous membrane pemphigoid, 
and pemphigus.

Introduction
Patients often seek dental care to address 
a variety of oral concerns. Two common 
non-tooth-related complaints include 
xerostomia and a variety of vesiculo-ulcerative, 
immunopathic diseases. The purpose of this 
course is to provide a brief overview of the 
common causes of dry mouth, recurrent 
aphthous stomatitis, erythema multiforme, 
lichen planus, benign mucous membrane 
pemphigoid, and pemphigus and to present 
contemporary pharmacologic strategies to 
address the patient’s concerns.

Xerostomia and Dry Mouth
Xerostomia, the subjective complaint of 
oral dryness, affects an estimated 17-29% 
of patients and women are affected more 
frequently than men.1 The subjective 
complaint of oral dryness may or may not 
be accompanied by an objective decrease 
in the salivary flow rate, when measured 
by sialometry. It is generally accepted that 
unstimulated whole saliva (WS) flow rates of 
<0.1 mL/min and stimulated WS flow rates of 
<0.7 mL/min are indicative of marked salivary 
gland hypofunction.2

Causes of salivary gland dysfunction 
are numerous and include medications 
(e.g., antidepressants, antipsychotics, 
anticholinergics, antihypertensives, 
antihistamines, and sedatives). Other causes 
include caffeine and alcohol; cigarette smoking: 
radiation to the head and neck; systemic 
diseases (e.g., diabetes mellitus); autoimmune 
diseases (e.g., Sjögren’s syndrome); salivary 
gland tumors, malnutrition, and other 
unspecified or undiagnosed conditions.2,3

Signs and symptoms of salivary gland 
dysfunction vary from patient to patient and 
include: xerostomia, oral dryness, peeling of the 
lips, difficulty chewing, dysgeusia, dysphagia, 
and/or dysphonia (Figure 1). Patients with 
salivary gland dysfunction may develop local 
and systemic complications such as dental 
caries, oral pain, mucosal sensitivity, oral ulcers, 
fungal infections, and halitosis.4 An in depth 
review of saliva is presented elsewhere.5
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Preventive/Therapeutic Strategies
Treatment of salivary gland dysfunction is 
initially focused on addressing the underlying 
cause or causes (e.g., medical management 
of diabetes or autoimmune disease, reducing 
exposure to xerogenic medications). 
Unfortunately, such a direct approach is 
not always feasible and may be medically 
contraindicated for many patients. For such 
cases, treatment goals are focused on relieving 
symptoms and reducing possible sequelae.4,5

Traditional measures to reduce caries risk (e.g., 
meticulous oral hygiene, dietary modification, 
topical fluoride) must be reinforced. A more 
in depth review of caries and it prevention 
is available elsewhere.6 Specific therapies 
targeting salivary dysfunction consist of 
lubricating agents and saliva stimulants.

Lubricating Agents
Numerous saliva substitutes or hydrating 
products are marketed to patients with 
salivary dysfunction. Most are available 
over-the-counter (OTC) and are composed 
of carboxymethylcellulose, mucins, xanthan 
gum, hydroxyethylcellulose, linseed oil, or 
polyethylene oxide.7 Patient acceptance 
of these products is variable and studies 
demonstrating conclusive clinical efficacy are 
lacking.

Saliva Stimulants
Topical products to stimulant salivary flow 
include a variety of OTC sugar-free gums, mints, 
and candies. Patient acceptance is variable 
and it is essential that patients be instructed to 
carefully read the product labels to ensure there 
are no hidden sugars.

Systemic stimulants include the sialagogues 
pilocarpine hydrochloride (Salagen®) and 
cevimeline hydrochloride (Evoxac®). Pilocarpine 
and cevimeline bind to muscarinic receptors, 
stimulating exocrine gland activity (such as 
salivary and sweat glands) and increased 
smooth muscle tone in the gastrointestinal and 
urinary tracts. Common adverse effects include 
sweating, headache, GI discomfort, nausea, 
increased lacrimation, urinary frequency, and 
palpitations.

Severe adverse reactions are uncommon, but 
sialagogues should be used with caution in 
patients with chronic obstructive pulmonary 
disease, asthma, significant cardiovascular 
disease, hepatic impairment, nephrolithiasis or 
cholelithiasis, and in patients taking ß-blockers. 
Sialagogues are contraindicated in patients with 
known hypersensitivity to the drug, uncontrolled 
asthma, and when miosis is undesirable (e.g., in 
acute iritis and in narrow-angle (angle-closure) 
glaucoma).

Figure 1. Dry Tongue on 75-year-old Female.
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sialagogues is predicated on the number 
of functional acinar cells within the gland.4 
Optimal dosing is determined by titration 
and it may take up to 6-12 weeks to achieve 
maximum efficacy.

Pilocarpine is approved by the FDA to manage 
hyposalivation associated with therapeutic 
head and neck radiation and Sjögren’s 
syndrome.8 Cevimeline is FDA approved for 
the management of hyposalivation associated 
with Sjögren’s syndrome.9 The response to 

Dry Mouth: Rx Pilocarpine

Mechanism of action: Binds to muscarinic receptors, causing an increase in secretion of exocrine glands 
(such as salivary and sweat glands) and increase tone of smooth muscle in gastrointestinal and urinary 
tracts.

Indications: Treatment of symptoms of xerostomia and/or salivary gland hypofunction caused by 
radiotherapy for cancer of the head and neck and Sjögren’s syndrome.

Contraindications: Hypersensitivity to pilocarpine or any component of the formulation; uncontrolled 
asthma, and when miosis is undesirable, e.g., in acute iritis and in narrow-angle (angle closure) glaucoma. 

Warnings/Precautions: Use with caution in patients with cardiovascular disease, cholelithiasis, hepatic 
impairment, nephrolithiasis, respiratory disorders.

Drug interactions: Acetylcholinesterase inhibitors and ß-blockers may enhance the adverse/toxic effect of 
cholinergic agonists. Pilocarpine might antagonize the anticholinergic effects of drugs used concomitantly.

Administration:
Dosage form – 5 mg or 7.5 mg tablets.
For post-head and neck irradiation - 5 mg taken 3 times a day. Titrate according to therapeutic response 
and tolerability (not to exceed 30 mg per day or 10 mg per dose).
For Sjögren’s syndrome - 5 mg taken 4 times a day.

Monitor efficacy: Increased salivary flow rate, improved oral comfort.

Monitor toxicity: Hypotension, bradycardia, tremor, diaphoresis, nausea, dizziness, headache, confusion, 
muscarinic toxicity.

Length of treatment: No limitations.

Cessation of treatment: Does not require tapering.

Instructions to the patient: Use only as instructed.

For additional information see DailyMed

https://dailymed.nlm.nih.gov/dailymed/advanced-search.cfm
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Aphthous ulcers can vary in size but typically 
present as round shallow ulcers with a well-
defined erythematous halo (Figure 2). Commonly 
affected sites are the tongue, labial, and buccal 
mucosa. Three clinical presentations have been 
described and are summarized in Table 1.10 
Aphthous ulcers are characteristically painful 
and may impair the patient’s ability to eat, drink, 
and speak.

Therapeutic Strategies
Many patients consider RAS a trivial annoyance 

Recurrent Aphthous Stomatitis
Recurrent aphthous stomatitis (RAS) is a 
commonly observed inflammatory disorder 
characterized by ulcers of the oral mucosa. 
It is considered to be the most common 
form of oral ulceration to affect man with a 
prevalence of 5-6%.10 While several etiologic 
factors such as trauma, psychological stress, 
allergies, microbial factors, nutritional factors 
(e.g., vitamin deficiencies) and immunological 
imbalances have been proposed, the etiology 
of RAS remains unresolved.11

Dry Mouth: Rx Cevimeline

Mechanism of action: Binds to muscarinic receptors, causing an increase in secretion of exocrine glands 
(such as salivary and sweat glands) and increase tone of smooth muscle in gastrointestinal and urinary 
tracts. 

Indications: Treatment of symptoms of xerostomia and/or salivary gland hypofunction caused by 
Sjögren’s syndrome.

Contraindications: Hypersensitivity to pilocarpine or any component of the formulation; uncontrolled 
asthma, when meiosis is undesirable (e.g., acute iritis, narrow-angle (angle closure) glaucoma).

Warnings/Precautions: Use with caution in patients with cardiovascular disease, cholelithiasis, hepatic 
impairment, nephrolithiasis, respiratory disorders. Cevimeline should be used with caution in individuals 
known or suspected to be deficient in CYP2D6 due to reduced cevimeline metabolism. Patients should be 
informed that cevimeline may cause visual disturbances, especially at night, that could impair their ability 
to drive safely.

Drug interactions: Acetylcholinesterase inhibitors and ß-blockers may enhance the adverse/toxic effect of 
cholinergic agonists. Cevimeline might antagonize the anticholinergic effects of drugs used concomitantly.

Administration:
Dosage form – 30 mg capsule.
For Sjögren’s syndrome – 30 mg taken 3 times a day.

Monitor efficacy: Increased salivary flow rate, improved oral comfort.

Monitor toxicity: Hypotension, bradycardia, tremor, diaphoresis, nausea, dizziness, headache, confusion, 
muscarinic toxicity.

Length of treatment: No limit.

Cessation of treatment: Do not require tapering.

Instructions to the patient: Use only as instructed.

For additional information see DailyMed

https://dailymed.nlm.nih.gov/dailymed/advanced-search.cfm
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and do not seek treatment. However, for 
patients who experience significant discomfort 
and desire therapy the goal is to provide 
symptom relief, promote healing, and reduce 
future recurrence.

Patients who experience occasional minor 
aphthous ulcers may respond well to any 
number of OTC topical protective emollients 

(e.g., Orabase) used alone or in combined with 
a topical anesthetic (e.g., Benzocaine). Another 
option is to prescribe an extemporaneous 
soothing mouthwash to improve patient 
comfort. One popular formulation consists 
of a mixture of 30 mL diphenhydramine 
12.5 mg/5 mL, 60 mL of Mylanta or Maalox, and 
4 g of sucralfate. The solution is to be used as a 
swish and spit or swallow as needed.12

Figure 2. Aphthous Ulcers Upper & Lower Lip 27-year-old Male.

Table 1. Aphthous Ulcer Classification.
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inhibits neutrophil adhesion and activation; 
or thalidomide (a highly teratogenic drug that 
is available on a very restricted basis in strict 
protocols) to maintain disease control.14 The 
prolonged use of a systemic regimen warrants 
referral to a physician who can monitor for and 
manage potential adverse effects associated 
with systemic therapy.

Erythema Multiforme (EM)
EM is an acute, self-limiting immune-
mediated mucocutaneous blistering condition 
characterized by the presence of symmetrically 
distributed target or iris lesion on the trunk 
and extremities.15 Oral manifestations 
occur in more than 70% of EM cases, often 
affording the oral healthcare professional the 
opportunity to establish a prompt diagnosis. 
Accurate epidemiologic information is lacking, 
but the incidence of EM appears to be well 
under 1%.15

EM has been attributed to a T lymphocyte-
mediated type IV cytotxic reaction targeting 
blood vessels of the skin and mucosa.16 
Numerous triggering factors have been 
identified and include infectious agents, drugs, 
immune conditions, toxins, and chemicals 
(Table 2). Infectious agents are implicated in 

For severe cases of RAS, the use of a 
gel formulation of a very high or high-
potency topical glucocorticoid such as 
betamethasone, fluocinonide, and clobetasol 
is recommended. It is suggested that the gel 
be applied directly to the lesion 2-3 times a 
day, alone or in combination with Orabase.10 
For multisite disease, the use of a topical 
glucocorticoid mouthwash formulation such as 
dexamethasone solution or elixir (swish with 
10-15 ml and expectorate 2-4 times a day) may 
be beneficial.

An isolated recalcitrant aphthous ulcer, may 
respond to direct lesion injection with a 
triamcinolone acetonide (10mg/mL, injecting 
0.1mg/cm3).13 For a severe episodic outbreak 
of RAS, an empirical short-term course of a 
systemic glucocorticoid such as prednisone 
0.5 mg/kg/day as a single dose in the morning, 
tapered down over 2 weeks may be prescribed 
in conjunction with a topical regimen described 
above.11

Patients who experience severe chronic 
disease may require prolonged systemic 
therapy with an agent such as colchicine, a 
drug that suppresses leukocyte recruitment 
and activation; pentoxifylline, a drug that 

Table 2. Some Potential Triggers for Erythema Multiforme.
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separated by rings of near normal color with 
lesions size ranging from 2 to 20 mm. These 
lesions are known as target or iris lesions. 
Cutaneous manifestations of EM tend to start 
on the hands and move towards the trunk in a 
symmetric pattern.

It should be noted that the most serious 
variants of the EM spectrum, Steven-Johson 
syndrome (SJS) and toxic epidermal necrolysis 
(TEN), are now considered to be distinct 
conditions based on their different clinical 
presentations, patient demographics and 
potential causes.15-17 

up to 90% of cases, with herpes representing 
about 75% of such cases. The most commonly 
implicated drug triggers are the sulfonamides.15

The oral lesions of EM can affect any area of the 
mouth and present a varied clinical appearance 
ranging from diffuse erythema to multifocal 
superficial ulcerations and bullae. Lip lesions 
often present a characteristic hemorrhagic 
crusting (Figure 3). The oral pain may impair the 
patient’s ability to speak, drink, and eat.15 

Skin lesions can present in various forms, hence 
the term multiforme. The classic skin lesions 
present as concentric erythematous rings 

Figure 3. Erythema Multiforme 70-year-old Female.

Table 3. SJS, SJS/TEN, TEN.
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lichenoid reactions (OLRs). ORLs are allergic 
reactions that usually resolve upon removal 
of the trigger and do not maintain the chronic 
character of OLP.22

The cutaneous component of lichen planus is 
characteristically described as purple, polygonal, 
pruritic, plaques or papules affecting the trunk 
or extremities.19 Up to 65% of patients with 
cutaneous lichen planus will develop oral lesions 
concomitantly.19 OLP is typically bilateral and 
may be categorized as reticular, atrophic or 
erosive. Reticular OLP is the most recognizable 
pattern and manifests hyperkeratotic striations 
in a characteristic lacey pattern (Wickhams 
striae), keratotic plaques and papules. Atrophic 
OLP presents as erythematous patches and 
erosive OLP presents as shallow ulcerations.

The clinical manifestation of OLP is dynamic and 
patients often present with a combination of 
reticular, atrophic or erosive forms. The most 
commonly affected site is the buccal mucosa, 
but any area may be affected (Figure 4). Gingival 
OLP often presents as desquamative gingivitis, 
a clincal description that is also frequently 
observed in mucous membrane pemphigoid 
and pemphigus vulgaris. Pain and sensitivity to 
spicey foods is often observed, most typically 
with the atrophic and erosive forms.

Therapeutic Strategies
There is no cure for OLP and therapeutic 
strategies are aimed to decrease inflammation, 
promote healing and alleviate symptoms. 
Asymptomatic OLP only requires routine 
monitoring for change. Mild or intermittent 
symptomatic localized cases often respond to 
topical glucocorticoid gels or ointments (0.1% 
triamcinalone acetonide, 0.1% betamethasone 
valerate, 0.05% fluocinonide, 0.05% clobetasol) 
on an as needed basis.19,23

The use of a soft resilient splint as a medication 
delivery tray facilitates the administration 
of the medication in cases of gingival OLP. 
Dexamethasone elixir (0.5mg/5mL) may be 
a more convenient and effective choice for 
widepsread eruptions or lesions affecting the 
tongue. As a rule, therapy should be titrated 
to the minimal amount necessary to provide 
symptom relief.19

Therapeutic Strategies
The management of EM is dictated by the 
severity of the clinical presentation. However, 
an essential element of treatment is the 
identification of potential initiating factors.15,16 
The patient’s physician should be consulted to 
discontinue potentially offending drugs.

Therapy for mild cases of EM with limited 
cutaneous and mucosal involvement is 
symptomatic and supportive. Topical steroids, 
anesthetics, and analgesics may be beneficial 
and maintenance of nutritional and fluid intake 
is mandatory. The use of an extemporaneous 
rinse of equal parts diphenhydramine 
12.5 mg/5 mL, nystatin suspension, Maalox, and 
water as a swish and spit out, up to four times a 
day may be prescribed.15

Gel formulations of topical steroids to 
promote lesion resolution may be useful, 
especially for early stage disease. For all cases, 
frequent monitoring for resolution is essential. 
Prophylactic antiviral (e.g., acyclovir, valacyclovir, 
famcyclovir) therapy to reduce the risk of EM 
attributable to HSV should be considered.15 
A comprehensive discussion of anti-HSV 
chemotherapy is presented elsewhere.18 Patients 
with progressing EM or signs and symtoms of 
SJS or TEN warrant immediate medical referal.

Oral Lichen Planus (OLP)
Lichen planus is a chronic mucocutaneous 
inflammatory disease that often affects 
the oral mucosa and is the most common 
dermatologic disease to affect the oral cavity.19 
The etiopathogenesis is unknown, but the 
prevailing view postulates there is an underlying 
dysregulated T-lymphocyte response to 
autologous keratinocyte antigens or exogenous 
triggers.20 OLP is estimated to affect 0.5 -2.2% 
of the population and there is a distinct female 
predilection.13 OLP is associated with an 
increased risk of malignant transformation of 
about 1.1%.21

In some cases of OLP, extrinsic antigens 
such as dental materials, medications (e.g., 
antimalarials, NSAIDs, cardiovascular agents, 
and hypoglycemics) have been identified as 
causative triggers. Lesions with an identifiable 
trigger are more appropriately termed oral 
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glucocorticoids, azathioprine, cyclosporine, 
methotrexate, TNF-α inhibitors, and others 
immunomodulators.23

Mucous Membrane Pemphigoid (MMP)
MMP is a group of chronic, autoimmune 
diseases characterized by the formation of 
subepithelial blisters that typically involve 
mucous membranes. The annual incidence of 
MMP is estimated to be 1.3–2.0 per million, 
the typical age of onset is the sixth to eighth 
decade, and there is a female predilection 
(2:1).13

The etiopathogenesis of MMP entails the 
production of autoantibodies directed 
against a variety of proteins within the 
basement membrane zone (BMZ). Identified 
autoantibody targets include BP180, BP230, 
laminin 332, laminin 311, α6ß4 integrin, 
and type VII collagen.26 An antibody-induced 
complement-mediated process results in 
epithelial detachment and reactive migration of 
lymphocytes, eosinophils, neutrophils and mast 
cells to the BMZ.

MMP may present as mucosal blistering, but 
most often it affects the gingiva and appears 
as desquamative gingivitis (Figure 5).26 Extraoral 
involvelment is rare, but MMP may affect the 
conjunctiva, nasopharynx, larynx, esophagus 

For lesions resistent to topical steroid therapy 
or where glucocorticoids are contraindicated, 
the use a topical calcineurin inhibitor may 
be beneficial. Calcineurin inhibitors (e.g., 
tacrolimus, pimecrolimus) suppress cellular 
immunity (inhibit T-lymphocyte activation).24,25 
Topical tacrolimus and pimecrolimus can be 
administered to the affected area 2 times a day.

The most common side effect reported is 
burning after application. Patients should 
be advised of the potential increased risk 
for malignancy associated with the use of 
tacrolimus.23 Either drug should be used as 
a second-line option and therapy should be 
titrated to the minimal amount necessary to 
provide symptom relief.23 Isolated recalcitrant 
lesions, may respond well to intra-lesion 
injection of triamcinolone acetonide (10mg/mL, 
injecting 0.1mg/cm3).13

For recalcitrant OLP, an empirical short-term 
course of a systemic glucocorticoid such as 
prednisone 0.5 mg/kg/day as a single dose in 
the morning, tapered down over 2 weeks may 
be prescribed in conjunction with a topical 
maintenance regimen described above.19 
Patient with OLP not responding to short-term 
systemic steroid therapy should be referred 
to a dermatologist for long-term combination 
immunopharmacotherapy, which may include 

Figure 4. Oral Lichen Planus 65-year-old Male.
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injections of triamcinolone acetonide (10mg/
mL, injecting 0.1mg/cm3) may be helpful for 
recalcitrant, symptomatic lesions in conjunction 
with the topical therapy.

Patients with MMP not responding to topical 
or intra-lesional steroid injections should be 
referred to a dermatologist for long-term 
combination immunopharmacotherapy, which 
may include glucocorticoids, azathioprine, 
cyclosporine, methotrexate, TNF-α inhibitors, 
and other immunomodulators.26 

Pemphigus
Pemphigus comprises a group of potentially 
fatal autoimmune bullous diseases targeting 
the skin and mucous membranes. Five 
categories of pemphigus have been described: 
pemphigus vulgaris (PV), pemphigus foliaceous, 
paraneoplastic pemphigus (PNP), drug-induced 
pemphigus, and IgA pemphigus.13 However, 
only PV and PNP typically affect the oral cavity. 
Most cases are diagnosed in the fifth to sixth 
decade and there is no gender predilection.28

Ashkenazi Jews and persons of Mediterranean 
descent are at higher risk of developing PV. 
Of relevance for the dentist is the fact that the 
first manifestation of PV is often an oral blister 
or ulcer. PV is an autoimmune condition in 
which autoantibodies targeting intraepithelial 
adhesion molecules (desmosomes) induce 
disruption of cell adhesion resulting in 

and anogenital region. A positive Nikolsky sign 
is often noted. Nikolsky’s sign is the application 
of frictional horizontal pressure to the mucosa 
and/or skin to induce a blister or slough.27

The major long-term concern with MMP is 
the risk for scarring of the eyes, esophagus, 
larynx, and genitalia. The diagnosis of MMP is 
typically established by correlating the clinical 
findings with direct immunofluorescence (DIF) 
histological examination. Patients diagnosed 
with MMP warrant a medical evaluation to 
assess for potential extraoral involvement, 
especially ophthalmologic.26

Preventive/Therapeutic Strategies
There is no cure for MMP and therapeutic 
strategies are aimed to decrease inflammation, 
promote healing and alleviate symptoms. For 
intraoral lesions, the use of topical steroids such 
as fluocinonide, clobetasol, and betamethasone 
in gel presentations remain first line therapy. 
The use of a soft resilient splint as a medication 
delivery tray facilitates the administration of the 
medication in cases of gingival involvement.

When using topical steroids for a prolonged 
period of time to treat larger areas, it is 
important to monitor for side effects such as 
candidiasis.13 Patients not responding to topical 
steroids may respond to secondary-line agents 
such as topical calcineurin-inhibitors such as 
tacrolimus and pimecrolimus. Intra-lesional 

Figure 5. Mucous Membrane Pemphigoid 47-year-old Male.
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Therapeutic Strategies
It is now acknowledged that long-term topical 
glucocorticoid regimens, as described above 
for MMP, are insufficient to manage PV 
because of its progressive nature. The newly 
diagnosed patient with PV should be referred 
to a dermatologist for long-term combination 
immunopharmacotherapy, which may include 
rituximab, corticosteroids, azathioprine, 
cyclophosphamide, mycophenolate mofetil, 
intravenous immunoglobulin, and other 
immunomodulators.26

Summary
The dental professional will often be 
called upon to evaluate and manage dry 
mouth and a variety of vesiculo-ulcerative 
immunopathic diseases. Successful therapy is 
usually predicated on an accurate diagnosis. 
Pharmacologic strategies to treat/prevent dry 
mouth and the various vesiculo-ulcerative 
lesions are often palliative and not curative.

acantholysis. The target antigens in PV are the 
cadherin family antigens desmoglein 1 (DSG1) 
and desmoglein 3 (DSG3).

PV characteristically presents as painful 
superficial ulcerations affecting the oral 
mucosa and oropharynx (Figure 6). Gingival 
involvement often manifests as desquamative 
gingivitis. Intact oral blisters are rarely observed, 
due to their fragility and patients with PV 
characteristically demonstrate a positive 
Nikolsky sign. The presence of cutaneous lesions 
implies a worsening course and mandates 
prompt medical evaluation and therapy.

The average time in which oral PV progresses 
to involve cutaneous sites is estimated to be 
4-6 months.26 The diagnosis of PV is established 
by correlating the clinical findings with 
direct immunofluorescence (DIF) histological 
examination. Once diagnosed, the patients with 
PV should be referred to a dermatologist.

Figure 6. Pemphigus 42-year-old Female.
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Appendix A

Rx Triamcinolone Acetonide

Triamcinolone is a corticosteroid anti-inflammatory agent. It suppresses migration of polymorphonuclear 
leukocytes and reverses the capillary permeability associated with inflammation. It also suppresses the 
immune system by reducing activity and volume of the lymphatic system.

Indications: Treatment of mild to moderate lichen planus.

Contraindications: Allergy to the drug or any of its components. Fungal, viral or bacterial infections of 
the oral cavity or throat.

Warnings/Precautions: Use with caution in patients with heart failure, diabetes, GI diseases, hepatic 
impairment, myasthenia gravis, MI, patients at risk for osteoporosis, seizure disorders, or thyroid disease. 
Use with caution in patients with glaucoma, cataracts, latent TB, psychiatric disturbances, or secondary 
infection. May induce hypothalamic-pituitary-adrenal (HPA) axis suppression, particularly in patients 
receiving supraphysiological doses for prolonged periods. If present, withdrawal and discontinuation of 
prednisone should be done slowly and carefully.

Drug interactions: Barbiturates, phenytoin, and rifampin increase metabolism of triamcinolone. 
Salicylates may increase risk of gastric ulceration.

Administration:
Dosage form – 0.1% cream, 0.1% ointment, 0.1% dental paste; 10mg / mL or 40mg/mL suspension.
Topical – Apply thin coating of cream or ointment to lesion after meals and at bedtime. Do not eat or 
drink for 30 minutes.
Injection – Inject 0.2mL – 0.4mL directly into lesion.

Monitor efficacy: Improved oral comfort, lesion resolution.

Monitor toxicity: Mucosal thinning, burning, candida superinfection, perioral dermatitis, Cushing’s 
syndrome (hypertension, obesity, facial plethora, muscle weakness, back pain, striae, bruising, and 
psychological symptoms).

Length of treatment: As may be required to manage painful exacerbations of OLP.

Cessation of treatment: Topical regimens may be discontinued without tapering.

Instructions to the patient: Use only as instructed. Do not swallow.

For additional information see DailyMed

https://dailymed.nlm.nih.gov/dailymed/advanced-search.cfm
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Appendix B

Rx Betamethasone Valerate

Betamethasone is a 9α-fluorinated derivative of hydrocortisone. The addition of a 5-carbon valerate chain 
to the 17-hydroxy position increases its potency 300 times that of hydrocortisone for topical use. Acts to 
control the rate of protein synthesis, inhibit migration of polymorphonuclear leukocytes, reverse capillary 
permeability and stabilize cellular lysosomal membranes.

Indications: Topical treatment of OLP, MMP, and PV.

Contraindications: Hypersensitivity to the drug or any component of the formulation. Fungal, viral or 
bacterial infections of the oral cavity or throat.

Warnings/Precautions: Use with caution in patients with heart failure, diabetes, GI diseases, hepatic 
impairment, myasthenia gravis, MI, patients at risk for osteoporosis, seizure disorders, or thyroid disease. 
Use with caution in patients with glaucoma, cataracts, latent TB, psychiatric disturbances, or secondary 
infection. May induce hypothalamic-pituitary-adrenal (HPA) axis suppression, particularly in patients 
receiving supraphysiological doses for prolonged periods. If present, withdrawal and discontinuation of 
prednisone should be done slowly and carefully.

Drug interactions: Barbiturates, phenytoin, and rifampin increase metabolism of betamethasone. 
Potassium-depleting diuretics increase potassium loss. Betamethasone may increase blood glucose levels, 
counteracting the actions of insulin or oral hypoglycemic agents. Salicylates may increase risk of gastric 
ulceration.

Administration:
Dosage form – 0.1% cream, 0.1% ointment.
Topical – Apply thin coating of cream or ointment to lesion after meals and at bedtime. Do not eat or 
drink for 30 minutes.

Monitor efficacy: Improved oral comfort, lesion resolution.

Monitor toxicity: Mucosal thinning, burning, candidal superinfection, perioral dermatitis, Cushing’s 
syndrome (hypertension, obesity, facial plethora, muscle weakness, back pain, striae, bruising, and 
psychological symptoms).

Length of treatment: As may be required to manage painful exacerbations of OLP.

Cessation of treatment: Topical regimens may be discontinued without tapering.

Instructions to the patient: Use only as instructed. Do not swallow.

For additional information see DailyMed

https://dailymed.nlm.nih.gov/dailymed/advanced-search.cfm
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Appendix C

Rx Fluocinonide

Fluocinonide is the 21-acetate derivative of fluocinolone acetonide. It is classified as a potent 
corticosteroid. It demonstrates anti-inflammatory activity, immunosuppressive properties 
and antiproliferative actions. Acts to control the rate of protein synthesis, inhibit migration of 
polymorphonuclear leukocytes, reverse capillary permeability and stabilize cellular lysosomal membranes.

Indications: Topical treatment of OLP, MMP, PV.

Contraindications: Hypersensitivity to the drug or any component of the formulation. Fungal, viral or 
bacterial infections of the oral cavity or throat.

Warnings/Precautions: Use with caution in patients with heart failure, diabetes, GI diseases, hepatic 
impairment, myasthenia gravis, MI, patients at risk for osteoporosis, seizure disorders, or thyroid disease. 
Use with caution in patients with glaucoma, cataracts, latent TB, psychiatric disturbances, or secondary 
infection. May induce hypothalamic-pituitary-adrenal (HPA) axis suppression, particularly in patients 
receiving supraphysiological doses for prolonged periods. If present, withdrawal and discontinuation of 
prednisone should be done slowly and carefully.

Drug interactions: No data reported.

Administration:
Dosage form – 0.05% cream, 0.05% gel, 0.05% ointment.
Topical – Apply thin coating of cream, gel or ointment to lesion after meals and at bedtime. Do not eat or 
drink for 30 minutes.

Monitor efficacy: Improved oral comfort, lesion resolution.

Monitor toxicity: Mucosal thinning, burning, candida superinfection, perioral dermatitis, Cushing’s 
syndrome (hypertension, obesity, facial plethora, muscle weakness, back pain, striae, bruising, and 
psychological symptoms).

Length of treatment: As may be required to manage painful exacerbations of OLP.

Cessation of treatment: Topical regimens may be discontinued without tapering.

Instructions to the patient: Use only as instructed. Do not swallow.

For additional information see DailyMed

https://dailymed.nlm.nih.gov/dailymed/advanced-search.cfm
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Appendix D

Rx Dexamethasone Elixir or Soulution 0.5mg/5mL

Dexamethasone is a potent corticosteroid. It acts to control the rate of protein synthesis, inhibit 
migration of polymorphonuclear leukocytes, reverse capillary permeability and stabilize cellular lysosomal 
membranes.

Indications: Topical treatment of OLP, MMP, and PV.

Contraindications: Hypersensitivity to the drug or any component of the formulation. Fungal, viral or 
bacterial infections of the oral cavity or throat.

Warnings/Precautions: Use with caution in patients with heart failure, diabetes, GI diseases, hepatic 
impairment, myasthenia gravis, MI, patients at risk for osteoporosis, seizure disorders, or thyroid disease. 
Use with caution in patients with glaucoma, cataracts, latent TB, psychiatric disturbances, or secondary 
infection. May induce hypothalamic-pituitary-adrenal (HPA) axis suppression, particularly in patients 
receiving supraphysiological doses for prolonged periods. If present, withdrawal and discontinuation of 
prednisone should be done slowly and carefully.

Drug interactions: Barbiturates, phenytoin, and rifampin increase metabolism of dexamethasone. 
Dexamethasone decreases the effect of salicylates, vaccines and toxoids.

Administration:
Dosage form – 0.5mg / 5mL elixir or solution.
Topical - Rinse with 5 mL for 2 minutes after meals and at bedtime. Do not swallow. Do not eat or drink 
for 30 minutes after use.

Monitor efficacy: Improved oral comfort, lesion resolution.

Monitor toxicity: Mucosal thinning, burning, candida superinfection, perioral dermatitis, Cushing’s 
syndrome (hypertension, obesity, facial plethora, muscle weakness, back pain, striae, bruising, and 
psychological symptoms).

Length of treatment: As may be required to manage painful exacerbations of OLP.

Cessation of treatment: Topical regimens may be discontinued without tapering.

Instructions to the patient: Use only as instructed. Do not swallow.

For additional information see DailyMed

https://dailymed.nlm.nih.gov/dailymed/advanced-search.cfm
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Appendix E

Rx Clobetasol Propionate 0.05%

Clobetasol propionate is a very high potency analogue of prednisolone with a high degree of 
glucocorticoid activity and slight degree of mineralocorticoid activity. It acts to induce the production of 
phospholipase A2 inhibitory proteins, which control the biosynthesis of inflammatory mediators such as 
prostaglandins and leukotrienes.

Indications: Topical treatment of OLP, MMP, and PV.

Contraindications: Hypersensitivity to the drug or any component of the formulation. Fungal, viral or 
bacterial infections of the oral cavity or throat.

Warnings/Precautions: Although rare with topical use, clobetasol propionate may induce hypothalamic-
pituitary-adrenal (HPA) axis suppression, particularly in patients receiving supraphysiological doses for 
prolonged periods. If evidence of HPA-axis suppression is present, withdrawal and discontinuation of 
clobetasol propionate should be done slowly and carefully.

Drug interactions: No significant drug interactions reported.

Administration:
Dosage form – 0.05% cream, 0.05% ointment, 0.05% gel.
Topical – Apply thin coating of cream, ointment, or gel to lesion after meals and at bedtime. Do not eat or 
drink for 30 minutes.

Monitor efficacy: Improved oral comfort, lesion resolution.

Monitor toxicity: Mucosal thinning, burning, candida superinfection, perioral dermatitis, Cushing’s 
syndrome (hypertension, obesity, facial plethora, muscle weakness, back pain, striae, bruising, and 
psychological symptoms).

Length of treatment: As may be required to manage painful exacerbations of OLP.

Cessation of treatment: Topical regimens may be discontinued without tapering.

Instructions to the patient: Use only as instructed. Do not swallow.

For additional information see DailyMed

https://dailymed.nlm.nih.gov/dailymed/advanced-search.cfm
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Appendix F

Rx Prednisone

Prednisone is an oral corticosteroid anti-inflammatory agent. It suppresses migration of 
polymorphonuclear leukocytes and reverses the capillary permeability associated with inflammation. It 
also suppresses the immune system by reducing activity and volume of the lymphatic system.

Indications: Systemic treatment of acute exacerbations of moderate to severe oral lichen planus.

Contraindications: Hypersensitivity to the drug or any of its components. Fungal, viral or bacterial 
infections of the oral cavity or throat.

Warnings/Precautions: Use with caution in patients with heart failure, diabetes, GI diseases, hepatic 
impairment, myasthenia gravis, MI, patients at risk for osteoporosis, seizure disorders, or thyroid disease. 
Use with caution in patients with glaucoma, cataracts, latent TB, psychiatric disturbances, or secondary 
infection. May induce hypothalamic-pituitary-adrenal (HPA) axis suppression, particularly in patients 
receiving supraphysiological doses for prolonged periods. If present, withdrawal and discontinuation of 
prednisone should be done slowly and carefully.

Drug interactions: Barbiturates, phenytoin, and rifampin increase metabolism of prednisone. Decreases 
activity of salicylates, vaccines, and toxoids.

Administration:
Dosage form – 1mg, 2.5mg, 5mg, 10mg, 20mg tablets.
Oral – Empirical for RAU or OLP severe episodic outbreak - 0.5 mg/kg/day as a single dose in the morning, 
tapered down over 2 weeks.

Monitor efficacy: Improved oral comfort, lesion resolution.

Monitor toxicity: Candida superinfection, perioral dermatitis, Cushing’s syndrome (hypertension, obesity, 
facial plethora, muscle weakness, back pain, striae, bruising, and psychological symptoms).

Length of treatment: Under 14 days.

Cessation of treatment: Tapering not necessary.

Instructions to the patient: Use only as instructed.

For additional information see DailyMed

https://dailymed.nlm.nih.gov/dailymed/advanced-search.cfm
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Appendix G

Rx Tacrolimus 0.1%

Tacrolimus is a calcineurin inhibitor. It suppresses T-cell activation by binding to the intracellular 
protein FKBP-12 and complexes with calcineurin dependent proteins resulting in decreased calcineurin 
phosphatase activity and reduced downstream activation of T lymphocytes.

Indications: Second line topical treatment of moderate to severe OLP, MMP, and PV.

Contraindications: Hypersensitivity to the drug or any component of the formulation. Fungal, viral or 
bacterial infections of the oral cavity or throat.

Warnings/Precautions: Avoid use on malignant or premalignant skin conditions. Limit sun and ultraviolet 
light exposure; use appropriate sun protection. Do not use on areas of active bacterial or viral infection. 
Avoid in patients with atopic dermatitis. Do not use in immunocompromised patients.

Drug interactions: No significant drug interactions reported.

Administration:
Dosage form – 0.1% ointment.
Topical – Apply thin coating of ointment to lesion 2 to 4 times per day. Do not eat or drink for 30 minutes.

Monitor efficacy: Improved oral comfort, lesion resolution.

Monitor toxicity: Mucosal thinning, burning, and candidal superinfection.

Length of treatment: As may be required to manage painful exacerbations of OLP.

Cessation of treatment: Topical regimens may be discontinued without tapering.

Instructions to the patient: Use only as instructed. Do not swallow.

For additional information see DailyMed

https://dailymed.nlm.nih.gov/dailymed/advanced-search.cfm
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Appendix H

Rx Pimecrolimus 1%

Pimecrolimus is a calcineurin inhibitor. It suppresses T-cell activation by binding to the intracellular 
protein FKBP-12 and complexes with calcineurin dependent proteins resulting in decreased calcineurin 
phosphatase activity and reduced downstream activation of T lymphocytes.

Indications: Second line topical treatment of moderate to severe OLP, MMP, PV.

Contraindications: Hypersensitivity to the drug or any component of the formulation. Fungal, viral or 
bacterial infections of the oral cavity or throat.

Warnings/Precautions: Avoid use on malignant or premalignant skin conditions. Limit sun and ultraviolet 
light exposure; use appropriate sun protection. Do not use on areas of active bacterial or viral infection. 
Avoid in patients with atopic dermatitis. Do not use in immunocompromised patients.

Drug interactions: No significant drug interactions reported. Fungal, viral or bacterial infections of the 
oral cavity or throat.

Administration:
Dosage form – 1% cream.
Topical – Apply thin coating of cream to lesion 2 to 4 times per day. Do not eat or drink for 30 minutes.

Monitor efficacy: Improved oral comfort, lesion resolution.

Monitor toxicity: Mucosal thinning, burning, candida superinfection.

Length of treatment: As may be required to manage painful exacerbations of OLP.

Cessation of treatment: Topical regimens may be discontinued without tapering.

Instructions to the patient: Use only as instructed. Do not swallow.

For additional information see DailyMed

https://dailymed.nlm.nih.gov/dailymed/advanced-search.cfm
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Course Test Preview
To receive Continuing Education credit for this course, you must complete the online test.  Please  
go to: www.dentalcare.com/en-us/professional-education/ce-courses/ce541/start-test

1. It is generally accepted that the patient has dry mouth if the unstimulated whole saliva 
(WS) flow rate is ______________.
A. < 10 mL/min
B. < 5 mL/ min
C.  < 1 mL/min
D. < 0.1 mL/min

2. Potential causes of salivary include _______________.
A. head & neck irradiation
B. autoimmune disease
C. smoking
D. A and B
E. A, B and C

3. Which of the following statements concerning available lubricating agents is(are) true?
A. Most are available as OTC products.
B. Patient acceptance is variable.
C. There are good studies addressing clinical efficacy.
D. A and B
E. A, B and C

4. Which of the following statements concerning pilocarpine and cevimeline is(are) true?
A. Both bind to adrenergic receptors to increase in secretion of exocrine glands.
B. Commonly observed adverse effects include nausea, sweating, and GI discomfort, and 

urinary frequency.
C. Both increase the risk of mydriasis.
D. Both are approved by the FDA to treat dry mouth in the post head & neck irradiation 

patient.

5. Which drug used for recalcitrant severe aphthous ulcers is associated with teratogenic 
effects?
A. Thalidomide
B. Pentoxifylline
C. Colchicine
D. Clobetasol

6. Which of the following is not an action of glucocorticoids?
A. Increase migration of polymorphonuclear leukocytes to sites of tissue injury.
B. Reverse capillary permeability associated with inflammation.
C. Suppress immune system activity.
D. Depress volume of the lymphatic system.

7. Potential adverse effects of glucocorticoid administration include _______________.
A. mucosal thinning
B. perioral dermatitis
C. candida superinfection
D. hypertension
E. All of the above.
F. None of the above.

https://www.dentalcare.com/en-us/professional-education/ce-courses/ce541/start-test
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8. Topical glucocorticoids are often prescribed to treat _______________.
A. dry mouth
B. OLP
C. oral candidiasis
D. All the above.

9. The etiology of RAS is _______________.
A. stress
B. nutritional lack
C. viral
D. unknown

10. The least commonly observed form of RAS is _______________.
A. herpetiform
B. minor
C. major

11. A popular extemporaneous mixture to treat RAS consists of the following agents 
EXCEPT one. What is the exception?
A. diphenhydramine
B. viscous lidocaine
C. Mylanta or Maalox
D. sucralfate

12. Most cases of EM are believed to be triggered by _______________.
A. a drug
B. a food
C. an unknown cause
D. herpes

13. The most common drug trigger for EM is _______________.
A. an NSAID
B. allopurinol
C. a sulfonamide
D. an anticonvulsant

14. The most dangerous and potentially deadly form of the EM spectrum is ____________.
A. SJS
B. SJS/TEN
C. TEN

15. The most common dermatologic disease to affect the oral cavity is _______________.
A. lichen planus
B. mucous membrane pemphigoid
C. RAS
D. pemphigus

16. Asymptomatic OLP is most typically associated with _______________.
A. the erosive form
B. the atrophic form
C. the reticular form
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17. What is the best topical glucocorticoid to prescribe for the patient with multi-site OLP?
A. Fluocinonide 0.05% gel
B. Betamethasone valerate 0.1% ointment
C. Dexamethasone elixir 0.5mg/5mL
D. Clobetasol propionate 0.05% ointment

18. The autoimmune disease characterized by the formation of a subepithelial blister is 
_______________.
A. pemphigus
B. oral lichen planus
C. recurrent aphthous stomatitis
D. mucous membrane pemphigoid

19. The most worrisome extraoral site affected by MMP is _______________.
A. the larynx
B. the esophagus
C. the conjunctiva
D. the rectum

20. The test in which the tissue is gently rubbed to form a blister or slough is called 
_______________.
A. Ashkenazi sign
B. Nikolsky sign
C. Immunofluorescence sign
D. Tzanck sign
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