Benzonatate

 (Tessalon® Perles)

Classification: 

Antitussive

Pharmacology:

Tessalon® acts peripherally by anesthetizing the stretch receptors located in the respiratory passages, lungs, and pleura by dampening their activity and thereby reducing the cough reflex at its source. It begins to act within 15 to 20 minutes and its effect lasts for 3 to 8 hours. It has no inhibitory effect on the respiratory center in recommended dosage. 
Pharmacokinetics:


	Oral bioavailability
	Not well characterized 


	Volume of distribution
	Not well characterized

	Metabolism
	Benzonatate is hydrolyzed to PABA by plasma esterases 

	Elimination
	Not well characterized 


Indications:


Benzonatate is indicated for the symptomatic relief of cough. 

Dosage:

The recommended oral dose of benzonatate for adults and children over 10 is one 100 mg perle 3 times/day or every 4 hours as needed. If necessary, up to 600 mg daily may be given. 

Contraindications: 

· Known hypersensitivity to benzonatate or related compounds (ester local anesthetic hypersensitivity) or a previous history of reaction to benzonatate. 

Precautions:

· Benzonatate is chemically related to anesthetic agents of the para-amino-benzoic acid (PABA) class (e.g. procaine, tetracaine) and has been associated with adverse CNS effects possibly related to a prior sensitivity to related agents or interaction with concomitant medication. 

· Release of Tessalon® from the capsule in the mouth can produce a temporary local anesthesia of the oral mucosa and choking could occur. Therefore, the capsules should be swallowed whole without chewing. 

· Pregnancy Category C 

· Elderly: Avoid use in patients with impaired gag reflex or who cannot swallow the capsule whole. 

· Nursing Mothers: It is not known if drug excreted in human milk. Use caution when Tessalon® is administered to a nursing woman. 

· Pediatric Use: Safety and effectiveness in children below the age of 10 have not been established. 

· Carcinogenesis, mutagenesis, impairment of fertility: Studies have not been conducted with Tessalon®. 

· Hypersensitivity reactions including bronchospasm, laryngospasm, and cardiovascular collapse have been reported. These are possibly related to local anesthesia from chewing or sucking the capsule instead of swallowing it. Severe reactions have required intervention with vasopressor agents and supportive measures. 

· Occasionally associated with CNS sedation, mental confusion, visual hallucinations, and other bizarre behaviors. Patients should be advised to use caution with driving or operating machinery or performing other activities requiring mental alertness until they know how this medication affects them. Concomitant medications could increase the risk of these types of reactions. 

Interactions:

· Local anesthetics: actions of benzonatate could be additive to those of other local anesthetics. 
· Opiate agonists: vagal effects and respiratory depression induced by opiate agonists may be increased by use of benzonatate
· MAOIs or drugs with MAOI activity (e.g., furazolidone, linezolid, procarbazine): concurrent use with benzonatate increases risk of hypotension. Avoid use of benzonatate for cough in patients receiving MAOIs. 
Adverse Events: 

· CNS: Sedation; headache; dizziness; mental confusion; visual hallucinations 

· GI: Constipation; nausea; GI upset 

· Dermatologic: Pruritus; skin eruptions 

· Other: Nasal congestion; sensation of burning in the eyes; vague “chilly” sensation; numbness of the chest; hypersensitivity 

· Overdosage: Rare instances of deliberate or accidental overdose have resulted in death.

· If capsules are chewed or dissolved in the mouth, oropharyngeal anesthesia will develop rapidly. CNS stimulation may cause restlessness and tremors which may proceed to clonic convulsions followed by profound CNS depression. 

· Treatment: Evacuate gastric contents and administer copious amounts of activated charcoal slurry. Even in the conscious patient, cough and gag reflexes may be so depressed as to necessitate special attention to protection against aspiration of gastric contents and orally administered materials. Convulsions should be treated with a short-acting barbiturate given intravenously and carefully titrated for the smallest effective dosage. Intensive support of respiration and cardiovascular-renal function is an essential feature of the treatment of severe intoxication from over dosage. Do not use CNS stimulants. 

Cost Comparison:

Benzonatate (Tessalon Perles) 

· Capsule: 100 mg ($0.09 per capsule)

· Capsule: 200 mg ($0.24 per capsule) 

Dextromethorphan
· Capsule: 15mg, 30 mg ($0.09 per capsule)

· Liquid, oral: 3.5 mg/5 mL, 7.5 mg/5 mL, 10 mg/15 mL, 15 mg/5 mL ($4.21 per 4 oz)

· Liquid, oral, sustained release: 30 mg/5 mL ($6.44 per 3 oz)

· Lozenges: 2.5 mg, 5 mg, 7.5 mg ($0.20 per lozenge)

 

Guaifenesin/Dextromethorphan (Robitussin DM)
· Liquid, oral: Guaifenesin 100 mg/Dextromethorphan 10 mg per 5 mL ($2.97 per 16 oz)

· Tablet, sustained release: Guaifenesin 300mg/Dextromethorphan 30 mg ($0.62 per tablet)

Monitoring:

· Monitor chest sounds and respiratory pattern

Product Identification:

· Benzonatate 100 mg oral capsule, liquid filled: yellow, translucent, round-shaped, liquid-filled capsules with T printed on 1 side. Packaged in bottles of 100 capsules (NDC 00456-0688-01) and 500 capsules (NDC 00456-0688-02). 

· Benzonatate 200 mg oral capsule, liquid filled: yellow, translucent, oval-shaped, liquid-filled capsules with 0698 printed on 1 side. Packaged in bottles of 100 capsules (NDC 00456-0698-01).

Efficacy and Safety:

Antitussive Activity

In a placebo-controlled study, twenty-eight patients with tuberculosis and chronic cough unresponsive to other antitussives were given benzonatate 50 or 100 mg 4 times daily. Benzonatate (100 mg 4 times a day) reduced cough over a period of approximately 4 hours. Only a slight difference was observed between the 50 mg dose and placebo. 
Inhibition of Cough-Reflex Sensitivity by Benzonatate and Guaifenesin in Acute URI

A randomized, double-blind, placebo-controlled 7-day study compared the effectiveness of benzonatate 200mg, guaifenesin 600mg, their combination, and placebo on capsaicin-induced cough in 30 adult nonsmokers with acute URI. Guaifenesin (p=0.01) but not benzonatate (p=NS) inhibited cough-reflex sensitivity relative to placebo. The combination of benzonatate and guaifenesin suppressed capsaicin-induced cough to a significantly greater degree than benzonatate alone (p<0.001) or guaifenesin alone (p=0.008). 
Opioid-Resistant Cough in Advanced Cancer

In a case series, patients with an opioid-resistant cough achieved symptomatic relief with benzonatate. 

Conclusions:

Dextromethorphan and guaifenesin/dextromethorphan are two antitussive products currently available on the formulary. Guaifenesin 300 mg/dextromethorphan 30 mg sustained release tablets (Robitussin DM), dextromethorphan 30 mg capsules, and benzonatate (Tessalon Perles) are all relatively inexpensive antitussive products. Dextromethorphan and benzonatate have similar time to onset.  Although there is potential for abuse with dextromethorphan, it has fewer and less serious adverse effects and precautions/warnings compared to benzonatate.  Adverse effects of benzonatate may increase dramatically if the product is not administered correctly (i.e. chewed or sucked rather than swallowed whole).
Recommendation:

Consider adding benzonatate to the formulary. 
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