Guaifenesin/Codeine Phosphate

(Robitussin AC®)

Classification:  Antitussive, Opium/Expectorant

Regulatory Status:  Schedule V

US Trade Names:

· Robitussin AC 

· Guiatuss AC 

· Tussi-Organidin-S NR 

· Dex-Tuss 

· Tussiden C 

· Tusso-C 

· Allfen CD 

· Allfen CDX

 Pharmacology: 

Codeine phosphate works as an antitussive through suppression of the cough reflex by directly affecting the cough center in the medulla. It also appears to have a drying effect on respiratory tract mucosa and apparently increases the viscosity of bronchial secretions. Guaifenesin works by thinning bronchial secretions and increasing sputum volume, thereby promoting lower respiratory tract drainage and removal of mucus.  
Pharmacokinetics:

Absorption:
Codeine phosphate, Oral: time to peak effect, 1 to 2 h. 

Metabolism:
Codeine phosphate – Hepatic.  Codeine phosphate, Metabolites: morphine, norcodeine 

Excretion:
Codeine phosphate, Renal: as unchanged and conjugated morphine and norcodeine. 

Indications:  Cough, due to minor throat and bronchial irritation.  

Dosages and Administration:  

 Adults

· Cough, due to minor throat and bronchial irritation: 5 to 10 mL (codeine phosphate 10 to 20 mg/guaifenesin 100 to 200 mg) ORALLY every 4 to 6 hours; not to exceed 60 mL/24 h.

Pediatric

· solution; not recommended in children under 6 y of age, unless approved by physician 

· Cough, due to minor throat and bronchial irritation: 12 y and older; 1 tablet (codeine phosphate 10 mg/guaifenesin 300 mg) ORALLY every 4 h; not to exceed 6 tablets/24 h 

· Cough, due to minor throat and bronchial irritation: 12 y and older; 5 to 10  mL (codeine phosphate 10 to 20 mg/guaifenesin 100 to 200 mg) ORALLY every 4 to 6 h; not to exceed 60 mL/24 h 

· Cough, due to minor throat and bronchial irritation: 6 y and older; 2.5 to 5 mL (codeine phosphate 5 to 10 mg/guaifenesin 50 to 100 mg) ORALLY every 4 to 6 h; not to exceed 30 mL/24 h. 

Contraindications: 

· known hypersensitivity to any ingredient of codeine/guaifenesin products.  

·  patients with asthma 

Warnings/Precautions:  

· abdominal conditions, acute 

· Addison's disease 

· alcoholism, acute 

· atopy (children) 

· constipation; risk of development or aggravation 

· convulsive disorders 

· existing CNS depression, severe; risk of additive CNS depression 

· head injury, intracranial lesions, or preexisting increase in intracranial pressure; increased risk of respiratory depression and cerebrospinal fluid pressure elevation 

· hepatic impairment, severe 

· hypothyroidism 

· illnesses associated with productive cough; may adversely affect patient's respiratory system 

· pediatric patients, under 2 years of age; not recommended due to increased risk of respiratory depression 

· prostatic hypertrophy 

· pulmonary disease, chronic 

· recent gastrointestinal or urinary tract surgery 

· renal impairment, severe 

· respiratory depression, history of or existing; risk of additive respiratory depression 

· risk of orthostatic hypotension 

· ulcerative colitis 

· unresponsive cough; do not increase dosage; re-evaluate in 5 days or sooner for underlying pathology 

· very young, elderly, or debilitated patients 

Drug-Drug Interactions:

Codeine may potentiate the effects of other opiate agonists, general anesthetics, tranquilizers, sedatives and hypnotics, tricyclic antidepressants, monamine oxidase inhibitors, alcohol, and other CNS depressants.  

Alcohol (Ethyl): CNS Depressants may enhance the CNS depressant effect of Alcohol (Ethyl). Risk C: Monitor therapy
Alvimopan: Analgesics (Opioid) may enhance the adverse/toxic effect of Alvimopan. This is most notable for patients receiving long-term (i.e., more than 7 days) opiates prior to alvimopan initiation. Management: Alvimopan is contraindicated in patients receiving therapeutic doses of opioids for more than 7 consecutive days immediately prior to alvimopan initiation. Risk D: Consider therapy modification
Ammonium Chloride: May increase the excretion of Analgesics (Opioid). Risk C: Monitor therapy
Amphetamines: May enhance the analgesic effect of Analgesics (Opioid). Risk C: Monitor therapy
Antipsychotic Agents (Phenothiazines): May enhance the hypotensive effect of Analgesics (Opioid). Risk C: Monitor therapy
CNS Depressants: May enhance the adverse/toxic effect of other CNS Depressants. Exceptions: Olopatadine (Ophthalmic). Risk C: Monitor therapy
CYP2D6 Inhibitors (Moderate): May diminish the therapeutic effect of Codeine. These CYP2D6 inhibitors may prevent the metabolic conversion of codeine to its active metabolite morphine. Risk C: Monitor therapy
CYP2D6 Inhibitors (Strong): May diminish the therapeutic effect of Codeine. These CYP2D6 inhibitors may prevent the metabolic conversion of codeine to its active metabolite morphine. Risk D: Consider therapy modification
Desmopressin: Analgesics (Opioid) may enhance the adverse/toxic effect of Desmopressin. Risk C: Monitor therapy
Mixed Agonist / Antagonist Opioids: May diminish the analgesic effect of Analgesics (Opioid). Management: Seek alternatives to mixed agonist/antagonist opioids in patients receiving pure opioid agonists, and monitor for symptoms of therapeutic failure/high dose requirements (or withdrawal in opioid-dependent patients) if patients receive these combinations. Risk D: Consider therapy modification
Pegvisomant: Analgesics (Opioid) may diminish the therapeutic effect of Pegvisomant. Risk C: Monitor therapy
Selective Serotonin Reuptake Inhibitors: Analgesics (Opioid) may enhance the serotonergic effect of Selective Serotonin Reuptake Inhibitors. This may cause serotonin syndrome. Risk C: Monitor therapy
Somatostatin Analogs: May decrease the metabolism of Codeine. The formation of two major codeine metabolites (morphine and norcodeine) may be impaired by somatostatin analogs. Risk C: Monitor therapy
Succinylcholine: May enhance the bradycardic effect of Analgesics (Opioid). Risk C: Monitor therapy
Thiazide Diuretics: Analgesics (Opioid) may enhance the orthostatic hypotensive effect of Thiazide Diuretics. Risk C: Monitor therapy

	Risk Rating
	Action
	Description

	A 
	No Interaction 
	Data have not demonstrated either pharmacodynamic or pharmacokinetic interactions between the special agents.

	B 
	No action needed 
	Data demonstrate that the specified agents may interact with each other, but there is little to no evidence of clinical concern resulting from their concomitant use. 

	C 
	Monitor therapy 
	Data demonstrate that the specified agents may interact with each other in a clinically significant manner. The benefits of concomitant use of these two medications usually outweigh the risks. An appropriate monitoring plan should be implemented to identify potential negative effects. Dosage adjustments of one or both agents may be needed in a minority of patients. 

	D 
	Modify regimen 
	Data demonstrate that the two medications may interact with each other in a clinically significant manner. A patient specific assessment must be conducted to determine whether the benefits of concomitant therapy outweigh risks. Specific actions must be taken in order to realize the benefits and/or minimize the toxicity resulting from concomitant use of the agents. These actions may include aggressive monitoring, empiric dosage changes, choosing alternative agents. 

	X 
	Avoid combination 
	Data demonstrate that the specified agents may interact with each other in a clinically significant manner.  The risks associated with concomitant use of these agents usually outweigh the benefits.  These agents are generally considered contraindicated. 


Adverse Reactions:  

(Codeine)

Frequency not defined: ALT increased, AST increased 

>10%: 

Central nervous system: Drowsiness 

Gastrointestinal: Constipation 

1% to 10%: 

Cardiovascular: Hypotension, tachycardia or bradycardia

Central nervous system: Confusion, dizziness, false feeling of well being, headache, lightheadedness, malaise, paradoxical CNS stimulation, restlessness

Dermatologic: Rash, urticaria 

Gastrointestinal: Anorexia, nausea, vomiting, xerostomia

Genitourinary: Ureteral spasm, urination decreased

Hepatic: LFTs increased 

Neuromuscular & skeletal: Weakness 

Ocular: Blurred vision 

Respiratory: Dyspnea 

Miscellaneous: Histamine release 

<1%: Biliary spasm, convulsions, hallucinations, insomnia, mental depression, muscle rigidity, nightmares, paralytic ileus, stomach cramps

Guaifenesin:

Common
· Gastrointestinal: Constipation, Vomiting 

· Neurologic: Sedated

Serious: 

· Cardiovascular: Orthostatic hypotension, Syncope 

· Gastrointestinal: Biliary tract spasm 

· Immunologic: Anaphylaxis 

· Neurologic: Seizure 

· Respiratory: Respiratory depression 

· Other: Angioedema

Adverse reactions observed during clinical trials: 

A well conducted trial compared dose relationships, plasma pharmacokinetics, and antitussive effects of codeine and dextromethorphan in 8 bronchitis patients. The patients had similarities of age and repetitive nonproductive cough. Patients received single doses ranging from 7.5 mg to 60 mg of codeine and placebo or dextromethorphan and placebo to patients for 5 days.  Adverse reactions included nausea in all patients after 60 mg of codeine and 2 patients after 3 mg.  Fatigue, lethargy, and mild constipation were also reported with codeine.  No adverse reactions occurred with dextromethorphan. 1   Antitussive doses of codeine are associated with a much lower incidence of adverse reactions than analgesic doses.  Potential effects are nausea, drowsiness, lightheadedness, and constipation.  2 

Cost:  

	Codeine Phosphate/Guaifenesin 

	Dose
	Dosage Form
	Package Size
	AWP Cost
	Contract Cost
	Unit Cost

	10mg of Codeine and 100mg of Guaifenesin per 5mL
	Syrup 
	4 oz 
	$0.039 /ml 

$4.76/bottle 
	$1.11/ ml 
	$0.009 / ml 


6  Prices obtained from Morris and Dickson Company, LLC website.  

Price Comparison:  

	Dextromethorphan/Guaifenesin

	Dose
	Dosage Form
	Package Size
	AWP Cost
	Contract Cost
	Unit Cost

	10mg of Dextromethorphan  and 100 mg of Guaifenesin per 5 mL 
	Syrup  
	4 oz 
	$0.02/ml 

$2.40/bottle 
	$0.68/ml 
	$0.006/ ml 


6  Prices obtained from Morris and Dickson Company, LLC website.  

Monitoring:  
· Analgesia: onset and duration of effect

· Cough: decrease in frequency or severity

· Toxic

· Nausea, vomiting, respiratory rate, drowsiness, constipation

Product Identification:  

· 10mg of Codeine and 100mg of Guaifenesin per 5mL  (Liquid, Solution, Syrup)

· 10mg of Codeine and 300mg of Guaifenesin    (Tablet) 

Efficacy:

A number of drugs reduce cough as a result of their central actions.  Included among them are the opioid analgesics (codeine) most commonly used to suppress cough. Cough suppression often occurs with lower doses of opioids than those needed for analgesia.  A 10 or 20 mg oral dose of codeine, although ineffective for analgesia, produces a demonstrable antitussive effect, and higher doses produce even more suppression of chronic cough. 8   
A double-blind crossover comparison study was conducted on the use of codeine and dextromethorphan in patients with chronic cough. This study used an objective and subjective assessment of efficacy in 16 patients with chronic, stable cough. The results of the study found that dextromethorphan was as effective at reducing cough frequency as codeine. Dextromethorphan lowered cough intensity to a greater degree than codeine and was considered the better antitussive by the majority of patients. Potential problems with this study were assumptions that the pathological cough response is similar among states and that cough frequency and intensity were not recorded before the study period to allow comparison with the treatment group. 3  

Conclusion:
Codeine and dextromethorphan have comparable efficacy in reducing cough frequency.  Dextromethorphan has the advantage of fewer CNS and gastrointestinal side effects in comparison to codeine. 3  Antitussive doses of codeine are associated with a much lower incidence of adverse reactions than with analgesic doses. 2  
Recommendations:

Recommend adding to the formulary. 
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