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Learning 
Objectives: 

Discuss risk factors and clinical presentation of 
patients with xerostomia/salivary gland 
hypofunction

Determine differential diagnoses for patients 
presenting with a complaint of dry mouth 

Identify complications related to xerostomia 
and salivary hypofunction 

Discuss management strategies for the 
prevention and treatment of xerostomia and 
salivary gland hypofunction 



Why Dry Mouth Matters
 Overall estimated prevalence of xerostomia : ~23% of the global population
 
 Prevalence is generally 

 Higher among older individuals (>60 years of age)

 Females  > Males

 May represent an oral manifestation of systemic disease 

 Risk factor for many dental/oral complications 

Agostini et al. (2018); Stoopler et al. (2024)
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How to Evaluate Xerostomia and 
Salivary Gland Hypofunction (SGH)

Subjective

• Medical History
• Head and Neck Radiation 
• Sjogren Disease 
• Graft vs Host Disease 
• Diabetes
• Sarcoidosis
• Amyloidosis 

• Medications/Polypharmacy

• Social History
• Tobacco 
• Alcohol 
• Substance use 

• Review of Systems
• Dry eyes
• Dryness of other mucous 

membranes
• Polyuria 

 



Medication-Related Xerostomia/SGH
Drug Class
Anti-depressant Amitriptyline, Buproprion, Citalopram, Duloxetine, 

Escitalopram, Fluoxetine, Sertraline, Venlafaxine, Nortriptyline

Anti-cholinergic Scopolamine, Oxybutynin, Atropine, Tiotropium, Propiverine, 
Solifenacin, Propantheline, Tolterodine 

Anti-hypertensives Verapamil, Clonidine, Metoprolol, Lisinopril, Enalapril, Atenolol, 
Timolol, Furosemide

Anti-psychotic Aripiprazole, Clozapine, Olanzapine, Paliperidone, 
Quetiapine, Ziprasidone, Chlorpromazine, Lithium, Loxapine, 
Perphenazine, Risperidone

Psychostimulant Methylphenidate
Hypnotic Zolpidem, Zopiclone, Doxylamine

Opioid- analgesic Buprenorphine, Butorphanol, Tramadol

Skeletal Muscle 
Relaxant

Baclofen, Cyclobenzaprine
Wolff et al.(2017)
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How to Evaluate Xerostomia and SGH
Subjective

• Medical History
• Head and Neck Radiation 
• Sjogren Disease 
• Graft vs Host Disease 
• Diabetes
• Sarcoidosis
• Amyloidosis 

• Medications/Polypharmacy

• Social History
• Tobacco 
• Alcohol 
• Substance use 

• Review of Systems
• Dry eyes
• Dryness of other mucous 

membranes
• Polyuria 

• History of present Illness

 





History of 
Present Illness 



Questions for Dry Mouth Chief Complaint 

Question Answer
How many cups of water do you drink/day? 3

How many cups of caffeinated coffee, tea, or soda do you drink/day? 6

Have you had a daily, feeling of dry mouth for more than 3 months? Yes

Have you had recurrently or persistently swollen salivary glands as an 
adult?

No

Do you frequently drink liquids to aid in swallowing dry food? No

Have you had daily, persistent troublesome dry eyes for more than 3 
months?

Not daily

Do you have a recurrent sensation of sand or gravel in the eyes? No

Do you use tear substitutes more than three times a day? No



Xerostomia     

 Xerostomia – SUBJECTIVE 
 Subjective sensation of dry 

mouth

 The most common symptom of 
salivary gland hypofunction 
(SGH)

Salivary Gland Hypofunction

 Salivary gland hypofunction – 
Objective 

 Objective, measurable decrease 
in salivary flow (hyposalivation)

 Clinical examination and 
adjunctive tests

Xerostomia ≠ SGH





Constituents of Saliva

Water is the main component of saliva, constituting 99% of its volume. 

The remaining 1%: 

 Inorganic salts of sodium, potassium, calcium, bicarbonate, phosphates, 
and magnesium

 Organic compounds: cholesterol, immunoglobulins, uric acid, enzymes, 
and proteins



Functions of Saliva 

 Cleansing of the oral cavity
 Protection from oral and physical microbial insults
 Maintenance of mucosal integrity
 Digestion by salivary amylase and maltase 
 Buffering - maintaining oral pH 6.8–7.2 (hydrogen carbonate and 

phosphate); buffers gastric reflux at the esophageal level
 Antibacterial effect of saliva: 

 Lactoferrin and lysozyme - degradation of the peptidoglycan cell wall of Gram-
positive bacteria belonging to Streptococcus spp. and Staphylococcus spp.
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How to Evaluate Xerostomia/SGH
Objective

• Extraoral Examination 
• Salivary gland enlargement

• Intraoral Examination 
• Salivary Flow Rate 
• Salivary Gland Enlargement 
• Ductal obstruction
• Clinical indicators of oral 

dryness
• Challacombe Scale 

• Evidence of complications 
• High caries index 
• Candidiasis 



Objective Evaluation of Salivary Flow

Other method: 
Fishburne tabs

Chen et al. (2005)Courtesy of Dr. Amaechi

Saliva Rate Collection Methods Salivary Gland 
Hypofunction

Normal 0.25-0.35 ml/min

Unstimulated 0.3 – 0.4 ml/min Draining or drooling <0.1ml/min

Stimulated 1 – 3 ml/min Mastication (paraffin 
wax) followed by 
expectoration 

< 0.7 ml/min

Modified Schirmers





Complications of 
Xerostomia/SGH

 Caries

 Poor retention of complete denture

 Dysgeusia (bitter or salty taste)

 Dysphagia 

 Burning of the tongue and/or lips 
(not burning mouth syndrome)

 Candidiasis 



Intraoral Examination
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 Extraoral Assessment

 Intraoral Assessment 

 Dental Assessment 

Differential Diagnosis Mnemonic

 I diopathic 

 A utoimmune/Immune-mediated

 M edication-related 

 D evelopmental 

 R eactive/traumatic

 I nfectious

 V ascular

 E ndocrine/Metabolic

 N eoplastic/potentially malignant

Assessment





 Extraoral Assessment
 Within normal limits 

 Intraoral Assessment 
 Medication-related salivary 

gland hypofunction
Alprazolam

Sertraline

Fexofenadine

Spironolactone

 ?Sjogren disease
 Candidiasis

Differential Diagnosis Mnemonic

 I diopathic 

A utoimmune/Immune-mediated

M edication-related 

 D evelopmental 

 R eactive/traumatic

I nfectious

 V ascular

 E ndocrine/Metabolic******

 N eoplastic/potentially malignant

Assessment





Assessment
 Dental Assessment

 Multiple caries: 
#5-DO 

#14-O

#20-B(V)

#28-MOD

#29-MO 

 



Patient 
Assessment 
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Treatment Plan

Chart 
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Management of Xerostomia/SGH: 
Addressing risk factors/complications
 Hydration
 Diet/caffeine
 Dental/oral hygiene
 Smoking and alcohol cessation/reduction
 Anxiety and stress 
 Discontinuation/substitution of medications when possible

Signs and symptoms management
 Systemic therapy 
 Saliva substitutes 
 Saliva stimulants
 Mechanical stimulation
 Electrostimulation 



Hydration/Diet/Hygiene
 Address how much water are they drinking in a day

 Address how much caffeine they are drinking in a day

 Dietary considerations to reduce caries risk

 Review dental/oral hygiene (brushing, flossing, dentures, fluoride)

 Review appropriate dental/oral recall and maintenance visits

Smoking/Alcohol/Substance Use

 Encourage cessation



Anxiety/Stress

 Assess whether controlled or being addressed

 Inquire and consult about pharmacological vs. non-pharmacological 
strategies 

Discontinuing medications

 Trial and re-evaluation conservative therapies aimed at modifiable risk 
factors first

 Consider discontinuation/substitution when appropriate in consultation with 
prescribing provider



Systemic therapies
Pilocarpine
Cevimeline



Pilocarpine (Brand name: Salagen)
 Drug class: Cholinergic 

agonist/parasympathomimetic

 Muscarinic agonist

 Alleviates dryness by promoting 
saliva production

 Prescribed in a 5mg or 7.5 mg 
oral tablet, 3-4x/day

 Max dosage is 30 mg/day

Side effects:
• Excessive sweating
• N&V/Diarrhea
• Rhinitis
• Headache
• Palpitations/tachycardia
• Abdominal cramps
• Frequent urination
• Increased lacrimation 

Kapourani et al, 2022

Contraindications:
 Hypersensitivity to 

pilocarpine

 Uncontrolled/severe 
asthma

 Narrow-angle glaucoma



 Drug class: Cholinergic 
Agonist

 Parasympathomimetic 
agent

 More selectivity for M3 
receptor

 Prescribed in 30 mg 
capsules, taken by 
mouth TID

 Maximum daily dose: 90 
mg 

 More expensive, less 
insurance coverage

Contraindications:
 Hypersensitivity to 

cevimeline

 Uncontrolled/severe 
asthma

 Narrow-angle glaucoma

Side effects: 
 Same side effects as 

pilocarpine 

 Theoretically fewer 
side effects (greater 
selectivity)

Cevimeline (Brand name: Evoxac)



Topical therapies 
Saliva Substitutes
Saliva Stimulants



Saliva substitutes

 Palliative, lubrication, comfort 

 Dry mouth rinses, sprays, gels, 
and lozenges

 Can also include anti-
cariogenic agents like Xylitol 

 Do not contain digestive or 
bactericidal enzymes

AI-generated image



Saliva stimulants

 Mechanical stimulation

 Electrical stimulation

 Gustatory stimulation

Examples: 
 Chewing sugarless gum *can 

contain xylitol which is anti-
cariogenic 

 Dry mouth lozenges

 Sali-pen

 Extraoral massage of the salivary 
glands

Dr. Ava Wu DDS, Sjogrens Foundation



Treatment 
plan 

Maintain adequate hydration of at least 8 cups/day. Reduce 
caffeine and soda intake. 

Recommend OTC saliva substitutes and rinses.

Sugar-free candy or gum

Should this patient try to stop meds?

?Pilocarpine/Referral to evaluate if patient has Sjogren disease

RX: Nystatin

Follow-up in 2 weeks to assess response to antifungal therapy and 
oral dryness. The patient knows to contact us with any questions or 
concerns.
Referral to PCP for assessment and optimization of glycemic 
control.

Dental Treatment Plan

RX: Prevident 
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Dental Treatment Plan

Prophylaxis
Fluoride Varnish Treatment  

Restoration of caries 
#5-DO, #14-O, #20-B5, 
#29-MO,  with RMGI + 
Composite

RX Prevident 5000 
toothpaste 
Dry mouth option is 
available and is SLS free

Recall every 3-4 months 





Take Home Messages
 Most patients with SGH will report xerostomia but not all patients with 

xerostomia will have SGH
 Dry mouth is a sign/symptom, not a diagnosis 
 The management of xerostomia is multi-disciplinary and multimodal
 Addressing risk factors are just as important as treating the signs & 

symptoms
 Salivary substitutes are for palliative care and do not contain the protective 

functions of saliva
 Patients should be educated and monitored for the adverse effects of 

systemic therapies for salivary gland hypofunction
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Questions?

Email

renteriak@uthscsa.edu
tavarest@uthscsa.edu

mailto:renteriak@uthscsa.edu
mailto:tavarest@uthscsa.edu
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