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OVERVIEW
Asthma is a respiratory illness marked by recurrent episodes of airway obstruction, an exaggerated 
bronchoconstriction response to environmental stimuli, and varying degrees of airway inflammation. Asthma is 
common, affecting at least 5% of the adult population and often arising in childhood. Asthma can also be severe 
and is a major cause of morbidity and even mortality in children and young adults.

The therapy of asthma consists of various combinations of inhaled and oral medications, with parenteral agents 
used during severe attacks. The major classes of agents used for asthma include beta adrenergic agonists, 
xanthine derivatives, corticosteroids, antileukotrienes, monoclonal antibodies, and miscellaneous agents.

Hepatotoxicity is rare with most antiasthma medications but can occur, particularly with the antileukotrienes. 
Only oral and parenteral antiasthma agents have been linked to drug induced liver disease. The various inhaled 
agents have not been definitely linked to liver injury and are not discussed in any detail in this website.

Beta adrenergic bronchodilators act by activation of beta-2 adrenergic receptors on smooth muscle of bronchial 
tissue, causing relaxation and relief of the bronchoconstriction typical of asthma. Two forms of beta agonists are 
used in therapy of asthma: short acting agents such as albuterol (salbutamol), bitolterol, metaproterenol and 
terbutaline; and, the long acting beta agonists such as salmeterol and formoterol. None of these agents has been 
clearly associated with hepatotoxicity when given orally or by inhalation.

Xanthine derivatives include theophylline which is commonly used and has not been associated with 
hepatotoxicity in usual oral doses.

Antileukotrienes include the leukotriene receptor antagonists montelukast and zafirlukast, and the lipoxygenase 
inhibitor zileuton. These agents act by inhibiting the actions or synthesis of the leukotrienes which are potent 
inflammatory signals that are important mediators of inflammation and injury in asthma. All three of these 
agents have been associated with rare instances of idiosyncratic, clinically apparent liver injury.

A relatively new approach to therapy of asthma is the use of monoclonal antibodies to inflammatory mediators 
such as IgE or eosinophils. Omalizumab (Xolair, 2003) is a recombinant humanized monoclonal antibody to IgE 
that acts by preventing the binding of IgE to mast cells and thus blocking the release of inflammatory mediators 
of the allergic response. Mepolizumab (Nucala, 2015) and reslizumab (Cinqair, 2016) are humanized 
monoclonal antibodies to IL-5, a cytokine that promotes the production and maturation of eosinophils. The 
monoclonal antibodies for asthma require parenteral administration and are typically given as an infusion or 
subcutaneous injection every 4 weeks. They are generally reserved for cases of severe, persistent asthma not 
responding adequately to conventional therapies. The monoclonal antibodies used for asthma rarely cause serum 
enzyme elevations and have not been implicated in cases of clinically apparent liver injury.



Miscellaneous agents include cromolyn sodium, which is used by inhaler and has not been definitely linked to 
cases of clinically apparent liver injury.

The following links are to individual drug records.

• Beta-2 Adrenergic Agonists
⚬ Albuterol, Bitolterol, Formoterol, Metaproterenol, Pirbuterol, Salbutamol, Salmeterol, Terbutaline

• Leukotriene Receptor Antagonists
⚬ Montelukast, Zafirlukast

• Monoclonal Antibodies
⚬ Benralizumab, Mepolizumab, Omalizumab, Reslizumab

• Xanthine Derivatives
⚬ Theophylline

• Zileuton
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