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Feline asthma is an inflammatory condition of 

the lower airways that manifests clinically as a 

chronic cough and, in some cases, intermittent 

exacerbations with expiratory distress. Airway 

inflammation is typically eosinophilic, but a 

neutrophilic component can be seen in severely 

asthmatic patients, particularly if a secondary 

bacterial infection is present. Eosinophilic 

airway inflammation is not specific for feline 

asthma, and during initial diagnostic work-up, 

other differential diagnoses, including parasitic 

bronchitis (eg, lungworms, heartworm-associated 

respiratory disease) should be considered. 

Bronchoconstriction is a key feature of 

feline asthma that results in increased airway 

resistance. This manifests as wheezes on thoracic 

auscultation and increased respiratory effort 

most noticeable on exhalation. This may also 

be accompanied by increased abdominal effort, 

known as an “abdominal push.” Increased mucus 

production is also a prominent feature of feline 

asthma, and this may contribute to airway 

narrowing and increased respiratory effort. 

In acute exacerbations, feline asthma can 

be life-threatening and require emergent 

management. Acute management is focused 

on stabilization of the patient as required and 

addressing bronchoconstriction. Long-term 

management is aimed at addressing the airway 

inflammation and is often multimodal. When 

not addressed appropriately, chronic airway 

inflammation can lead to airway remodeling, 

which can further complicate the disease 

condition and affect prognosis. Therefore, 

inflammation must be appropriately addressed. 

This article reviews management of both the 

acute and the chronic asthmatic feline patient. 

ACUTE MANAGEMENT 

Emergent Management

Asthmatic patients may present in respiratory 

distress, and these cases require quick and 

accurate patient assessment. However, 

complete physical examination may not be 

possible. Characterization of the respiratory 

pattern (eg, greatest effort on inspiration vs 

ASTHMA THERAPY

Management of the actue and the chronic asthmatic 

feline patient must be addressed using a multi-modal, 

anti-inflammatory approach.
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expiration) combined with abnormalities on thoracic 

auscultation and an appropriate history can often 

provide enough information to guide emergent 

therapy. Cats with feline asthma typically present 

with expiratory respiratory distress (greatest effort 

on exhalation with or without abdominal push), 

and wheezes may be heard on thoracic auscultation. 

Therapy to stabilize patients in respiratory distress 

should be instituted, and specific therapy to address 

bronchoconstriction should be considered. 

Stabilization includes providing supplemental oxygen 

therapy and mild sedation to reduce anxiety. If 

possible, placement of an IV catheter is preferable to 

ensure emergency venous access; however, this may 

not be possible in all cases before stabilization. Oxygen 

therapy can be delivered via flow-by, face mask, or 

oxygen cage. Flow-by oxygen at a rate of 2 to 3 L/

min provides a forced inspiratory oxygen (FiO2) 

of approximately 25% to 40%. A loose-fitting face 

mask with a similar flow rate is recommended. It is 

estimated that with a tight-fitting face mask, an FiO2

of 50% to 60% can be obtained; however, loose-fitting 

face masks are recommended because of concerns of 

rebreathing carbon dioxide with tight-fitting masks. 

Oxygen cages can reach a higher FiO2 than can either 

of the other options and allow for adjustment of 

the delivered FiO2. It is recommended that oxygen 

flow rate be adjusted to maintain an FiO2 at 40% 

to 50%. It is also essential to monitor temperature 

and humidity levels within oxygen cages. A more 

detailed discussion of this can be found elsewhere.1,2

These options may vary by patient depending 

on their stability and tolerability. Mild sedation 

to relieve anxiety is recommended if there are 

no contraindications based on history or clinical 

assessment. Butorphanol can be used with minimal 

risk, and if additional sedation is necessary, it can 

be combined with a low dose of a benzodiazepine. 

Bronchodilators for acute management are delivered 

via inhalation or injectable routes. Short-acting `2 

agonists (eg, albuterol, terbutaline) are widely available 

and appropriate for “rescue” therapy. Administration 

of albuterol can be achieved via a metered-dose 

inhaler attached to an aerosol chamber with a face 

mask (FIGURE 1) (Aerokat; trudellmed.com) or as 

a nebulized solution (TABLE 1). Terbutaline is also 

available in various forms but is most useful as an 

injectable medication in this scenario. Terbutaline 

(0.01 mg/kg) can be administered as a SC, IM, 

or IV injection (TABLE 1).3 When restraint for IV 

access is not possible until stabilization is achieved, 

SC or IM injection is preferable, and onset of action 

usually occurs within 15 minutes of injection.3

Home Management

Acute management also includes home treatment of 

acute asthma attacks that are not severe enough to 

warrant emergency presentation to a veterinary facility. 

Acute exacerbations may result from exposure to 

asthma triggers. This usually manifests as episodes of 

spasmodic coughing and increased expiratory effort. 

At-home care providers should be trained to deliver 

bronchodilator therapy during episodes involving 

increased respiratory effort. One option is the use 

of inhaled albuterol delivered via a metered-dose 

inhaler with an aerosol chamber attached. However, 

this works best when cats have been trained to 

accept the chamber and accompanying mask; some 

cats will not tolerate the apparatus. Alternatively, 

owners can be trained to administer a SC terbutaline 

injection during these events. In addition to managing 

FIGURE 1. A metered-dose inhaler attached to an aerosol 

chamber with a face mask (AeroKat).

Cats with feline asthma 

typically present with expiratory 

respiratory distress (greatest 

effort on exhalation with or 

without abdominal push), 

and wheezes may be heard 

on thoracic auscultation.
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these events when they occur, clients must know 

to contact their veterinarian when asthmatic cats 

experience these events regularly or the frequency 

of these events increases. This can indicate that 

the disease is poorly controlled and that long-term 

management must be adjusted, or that a secondary 

or concurrent condition must be addressed. 

LONG-TERM MANAGEMENT

The main goals of long-term management 

include reducing airway inflammation and airway 

resistance. Although many therapies have been 

investigated, the mainstays for accomplishing these 

goals remain glucocorticoids and bronchodilators. 

This section discusses therapeutic mainstays as 

well as therapies that have shown promise in 

experimental models of feline allergic asthma. 

Anti-inflammatory Therapy 

Addressing airway inflammation is an essential 

component of therapy in feline allergic asthma. 

Glucocorticoids are the first-line therapy to 

accomplish this and are potent anti-inflammatory 

agents. Oral glucocorticoids, such as prednisolone, 

are widely available and inexpensive, which makes 

them an ideal first choice for many patients. Results 

of studies that used prednisone (2 mg/kg q24h) in 

cats with experimentally induced allergic asthma 

indicate that oral glucocorticoids reduce eosinophilic 

airway inflammation.4,5 However, a retrospective 

study evaluating high-dose oral steroid therapy 

(prednisone/prednisolone, 2 mg/kg q24h ) in cats 

with naturally occurring chronic lower airway disease 

indicated that clinical signs may resolve in some 

cats while airway inflammation persists.6 Persistent 

inflammation is clinically relevant because it can 

lead to airway remodeling. Unfortunately, without 

repeating airway sampling (eg, bronchoalveolar lavage), 

there is no way to identify patients with persistent 

inflammation, and repeat sampling is not clinically 

feasible in most cases. Therefore, this simply needs 

to be considered in therapeutic decision-making. 

Another method for administering glucocorticoids 

to feline patients is via a metered-dose inhaler 

with an attached aerosol chamber and face mask, 

as mentioned earlier. Inhaled glucocorticoids are 

an attractive option for cats that will not tolerate 

administration of oral medication. With appropriate 

training with the aerosol chamber and mask, most 

cats tolerate the device quite well. Additionally, 

cats with concurrent medical conditions for which 

systemic steroids are undesirable (eg, diabetes mellitus) 

and cats requiring long-term steroid administration 

may benefit from inhaled glucocorticoid therapy. 

A study evaluating the effect of fluticasone on the 

hypothalamic-pituitary-adrenal axis (HPAA) in cats 

showed no suppression of the axis with 3 available 

doses (treatment q12h with 44 μg per actuation, 110 

μg per actuation, or 220 μg per actuation).7 This study 

also found that all 3 doses were equally efficacious 

for reducing eosinophilic airway inflammation in 

experimentally induced allergic asthma. This latter 

finding could allow for significantly reduced cost 

associated with inhaled fluticasone therapy. Another 

study evaluated inhaled budesonide (400 μg q12h) in 

cats, and although the agent did suppress the HPAA in 

some cats, no clinical manifestations of glucocorticoid 

side effects were noted.8 Inhaled budesonide improved 

clinical signs and reduced airflow limitation; however, 

this study did not assess airway inflammation.8 

Finally, the successful use of cyclosporine for the 

management of feline asthma was reported in a 

single case report in which glucocorticoids were 

contraindicated because of concurrent diabetes 

mellitus and severe heart disease.9 Treatment with 

cyclosporine in this case resolved clinical signs and 

airway inflammation.9 Although further study is 

needed with this therapy, it may be a useful alternative 

in complex cases in which steroids are contraindicated. 

TABLE 1 Bronchodilator Characteristics

DRUG ROUTE DOSE FREQUENCY 

Albuterol Metered-dose inhaler 1 puff3,24 q30min for up to 4–6 h

Nebulized
0.5 mL of 2.5 mg/3 mL solution 

(preservative free) in 3.5 mL saline24 
q6–24h

Terbutaline SC, IM, IV 0.01 mg/kg3

Theophylline PO 15 mg/kg3 q24h
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Bronchodilators 

When evidence of airflow limitation exists historically, 

on physical examination, or on diagnostic testing, 

bronchodilators should be considered as a component 

of therapy. They should not be used as a stand-

alone therapy because they do not address airway 

inflammation, which is the driving force behind 

the asthmatic process and bronchoconstriction. 

Therefore, using them in combination with anti-

inflammatory therapy discussed above is necessary. 

Several categories and types of bronchodilators 

are available, including short-acting `2 agonists, 

long-acting `2 agonists, methylxanthines, and 

anticholinergics. Numerous options are commercially 

available, but this article covers those commonly 

used or investigated in veterinary medicine. 

Short-acting `2 agonists include albuterol (also known 

as salbutamol), levalbuterol, and terbutaline. The 

metered-dose inhalant form of albuterol is a rescue 

bronchodilator, commonly used to manage acute 

bronchoconstriction episodes (TABLE 1). Although 

inhalant albuterol is useful in acute episodes, it should 

not be used as a long-term therapy. Inhalant albuterol 

is composed of 2 enantiomers: the R-enantiomer 

and S-enantiomer. The R-enantiomer is responsible 

for the bronchodilatory effects of albuterol, and the 

S-enantiomer was long thought to be inert. However, 

long-term administration of the S-enantiomer 

promoted airway inflammation and bronchospasm in 

an experimental model of feline asthma.10 Long-term 

overuse of inhaled albuterol in humans with asthma 

is also associated with increased risk for death.11 For 

these reasons, inhaled albuterol should be limited 

to management of acute bronchoconstriction, and 

owners should be cautioned regarding overuse. 

Levalbuterol is a form of R-enantiomer albuterol. This may 

be an option for longer-term use in patients requiring such 

therapy. Terbutaline, which is available in both an injectable 

and an oral form, is another option for bronchodilators 

in this class. Injectable terbutaline was discussed as a 

rescue therapy in the previous section on emergent 

management. As an injectable medication with quick onset 

of action, it can rapidly relieve bronchoconstriction and 

avoid the potential stresses of using an inhaled 

medication (eg, a cat not trained to accept a face mask). 

Long-acting `2 agonists are available in inhalant forms 

but are most widely available in combination with a 

steroid. These medications are less commonly used in 

the management of feline asthma. However, salmeterol, 

alone or in combination with fluticasone propionate, 

has been evaluated in an experimental model of feline 

asthma. Although a study evaluating salmeterol alone 

showed no improvement in measures of airway 

resistance or airway inflammation, the combination of 

salmeterol with fluticasone propionate did reduce 

airway inflammation beyond treatment with fluticasone 

alone.5,12 It was suggested that bronchodilation from 

salmeterol may have promoted better deposition of 

fluticasone within the airways. These studies evaluated 

very brief drug administration (4 days); therefore, it is 

difficult to assess effects seen with longer-term use. 

Methylxanthines, such as theophylline and aminophylline, 

are most commonly administered as oral medications 

in the treatment of feline asthma (TABLE 1). 

Pharmacokinetics studies have shown that extended-

release theophylline administered to cats q24h achieves 

therapeutic plasma concentrations.13,14 A follow-up 

study determined that plasma theophylline concentrations 

were highest after evening dosing.15 An ex vivo study 

documented efficacy of theophylline at producing 

bronchial relaxation, but the agent was less efficacious 

than other bronchodilators evaluated.16 How this finding 

extrapolates to clinical patients is uncertain, particularly 

with long-term administration. 

Although the anticholinergic bronchodilator 

ipratropium bromide showed promise as an effective 

bronchodilator in ex vivo experimental conditions, 

an experimental feline asthma model showed that it 

failed to improve measures of bronchoconstriction.16,17

Other Management

Clients should be counseled on eliminating or 

reducing airway irritants, such as cigarette smoke, 
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dust, and dust-creating cat litter, from the household 

whenever possible. Additionally, it is important 

to ensure that cats are receiving adequate parasite 

control—heartworm and other parasite exposure can 

also induce lung disease, as briefly mentioned above. 

Finally, patients with feline asthma may be more prone 

to secondary airway infections, and it is important 

to consider this possibility in the initial patient 

evaluation and during acute exacerbations of feline 

asthma. When airway samples are collected as part of 

the diagnostic workup, appropriate airway cultures 

should be submitted to evaluate for this possibility. 

EXPERIMENTAL THERAPIES

Many therapies have been investigated in feline 

experimental models, and this section briefly describes 

pertinent therapies that have demonstrated some 

efficacy and/or are promising future therapies. 

Omega-3 Fatty Acids

Supplementation with a long-chain omega-3 

polyunsaturated fatty acid (PUFA) and antioxidant 

(luteolin) combination resulted in decreased airway 

hyper-responsiveness in cats with experimentally 

induced allergy.18 However, airway inflammation did 

not significantly decrease. Therefore, supplementation 

may have some clinical benefit, and this could 

potentially be used as an adjunctive to mainstay 

therapy. Further research is needed to determine 

whether these effects apply to other omega-3 PUFA 

supplements and, in particular, whether there is an 

effect in patients with naturally occurring asthma. 

Allergen-Specific Immunotherapy

Allergic asthma in human medicine is often managed 

by identifying allergens to which individuals are 

sensitized, avoiding the allergens (when possible), and/

or immunotherapy. Identification of allergens to which a 

cat is sensitized can be challenging. Although intradermal 

skin testing (IDST) is possible in cats, interpretation 

of the results is difficult. Evaluation of allergen-specific 

IgE concentrations is another option for allergy testing 

that requires only a blood sample. In a study evaluating 

IDST and serum allergen-specific IgE testing in cats, 

both IDST and an Fc¡R1_-based enzyme-linked 

immunosorbent assay (ELISA) were specific enough 

for selection of allergens for immunotherapy.19 A 

separate ELISA (enzymoimmunometric assay) evaluated 

in this study was unreliable;19 therefore, reliability 

of available ELISAs for detection of serum allergen-

specific IgE may vary. Once allergens are identified, 

avoidance of allergens can be considered. However, 

this is unlikely to be successful in feline patients.

A feline experimental allergic model evaluated 

allergen-specific immunotherapy. Several studies 

conducted expedited immunotherapy (“rush” 

immunotherapy) using various protocols and found 

it reduced eosinophilic airway inflammation.20,21

Although this therapy appears to be effective in 

the experimental model, data in clinical patients 

are lacking. Future studies in clinical patients 

are needed to determine clinical usefulness. 

Stem Cell Therapy

In studies evaluating the efficacy of mesenchymal 

stem cell (MSC) therapy for feline allergic asthma, 

potential benefits appear to be primarily directed 

at reduction of airway remodeling. Airway 

remodeling is a consequence of long-standing airway 

inflammation, and although MSC therapy did not 

result in decreased eosinophilic inflammation or airway 

hyper-responsiveness, positive effects on computed 

tomography indices were noted. Specifically, lung 

attenuation and bronchial wall thickening scores were 

lower in treated animals at latter time points in the 

studies (8 to 9 months).22,23 This therapy is still in the 

early stages of investigation; however, it could offer an 

additional avenue for therapy directed at the long-

term consequences of airway inflammatory disease. 

CONCLUSION

Feline allergic asthma is an inflammatory airway 

condition that results in eosinophilic airway 

inflammation and bronchoconstriction. Therapy 

Clients should be counseled 

on eliminating or reducing 

airway irritants, such as 

cigarette smoke, dust, and dust-

creating cat litter, from the 

household whenever possible.
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is often multimodal. Airway inflammation must 

be addressed with anti-inflammatory therapy. At 

present, glucocorticoids are the mainstay of anti-

inflammatory therapy. Bronchodilators may also 

be required in cases that demonstrate evidence of 

bronchoconstriction, including increased expiratory 

respiratory effort, wheezing, and/or episodes of 

expiratory respiratory distress. New treatments are 

being sought for management of feline allergic asthma, 

and some have shown promise in experimental 

models. Additional work remains for translating 

these potential therapies into clinical practice. 
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Patients with feline asthma may 

be more prone to secondary 

airway infections, and it is 

important to consider this 

possibility in the initial patient 

evaluation and during acute 

exacerbations of feline asthma.


