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Equine asthma pathophysiology in a nutshell
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Equine asthma pathophysiology full pdf

Equine asthma affects Equine asthma is characterized by Consequences of chronic
susceptible horses under lower airway inflammation with lower airway inflammation
chronic exposure to respirable increased percentages of include airflow limitation
dust particles predominantly neutrophils and airway remodeling.
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Equine asthma pathophysiology full pdf

Susceptible individuals Bronchospasm Increased mucous secretion

Not all horses exposed to the same high dust
environment will develop equine asthma. In addition
to environmental factors, other factors such as
genetics and infectious agents have been linked to
increased risk of this disease.

This is an abnormal contraction of the airway
smooth muscle which results in acute narrowing
and obstruction of the airway. This exaggerated
constriction is caused by multiple complex
mechanisms. [de Lagarde 2014]

Increased mucous secretion occurs secondary to an
increase in the number of inflammatory cells in the
airway. Increased mucous can contribute to airway
obstruction in asthmatic horses [Gerber 2001].

[Gerber 2015, Fortier 2013, Houstma 2018]

Dust exposure

Exposure to respirable airborne particles
in particular from hay and bedding

are main triggers associated with
development of equine asthma
[Couetil 2016).

Decreased mucociliary clearance

Horses with severe asthma have been shown to have
reduced mucous clearance from the airways. This
accumulation of airway mucous can contribute to
airway obstruction [Gerber 2001].

Airway hyperreactivity (AHR)

Horses with severe equine asthma have a hyper reactive
response in the airways following inhalation of certain
particles (e.g. mouldy hay) that would have little or no
effect in healthy horses. This hyper reactive airway
response causes asthmatic horses to cough and
develop airway bronchoconstriction. [Hoffmann 2009]

Airway remodeling

Chronic airway inflammation can result in persistent
thickening of the small airways.Horses with severe
asthma have been shown to have as much as 3x more
broncholi smooth muscle mass compared to healthy
horses. Thickening of the airway further contributes
to airway obstruction. [Bullone 2017].

Inflammatory cell recruitment

Horses with asthma have increased numbers of
inflammatory cells in their lower airway. The main
inflammatory cells are neutrophils in horses with
severe equine asthma. [Couetil 2016]




Equine asthma treatment

The treatment of equine asthma should be tailored to individual cases,
however a general treatment algorithm includes'23

1. Removal of triggering factor: 2. + Control of airway inflammation: 3. +/_‘ Control of pronchospasm: _ _ _ _
ervironmental modification. environmental modification and/or with bronchodilator therapy in conjunction with environmental
corticosteroid therapy. modification or corticosteroid therapy, or both.
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The Equine asthma treatment algorithm

Step 1

Step 2

Environmental + Corticosteroid
modification therapy

The most important intervention in regards to
maintaining the long-term respiratory health,
promoting disease remission and contributing
to a reversal in airway remodeling is
environmental modification.

Optimal management involves complete
antigen avoidance by maintaining the affected
horse on pasture®.

If stabling is necessary, low dust bedding
should be used (e.g. cardboard or dust-free
shavings).

Forage should be provided in the form of
pasture,dust-free hay, haylage or pelleted hay.

* With the exception of cases of summer
pasture associated equine asthma.

Corticosteroids target the lower airway
inflammation, and improve clinical signs, airway
hyperresponsiveness and airway obstruction in
equine asthma.

The benefits of inhaled corticosteroid over
systemic administration include delivery of high
drug concentrations directly to the site of
airway inflammation and improved safety
profile related to lower systemic drug exposure.

[Mazan 2017, Pirie 2018, Cha 2017].
In addition, inhaled corticosteroids have shown
the potential to partially reverse airway

remodeling in severely asthmatic horses
[Leclere 2012, Bullone 2016)

Step 3
+/- Bronchodilator
administration

As needed for fast relief of bronchospasm.

To facilitate the delivery of inhaled
corticosteroids to the lower airways in horses
with severe airway obstruction.

Additional benefits such as increased
mucociliary clearance and limited anti-
inflammatory activity have been shown with
use of bronchodilators (clenbuterol) in
asthmatic horses [Laan 2206].
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