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Mild to moderate equine asthma has been identified as one of the 
main causes of poor performance (including reduced willingness to 
go forward) in race, pleasure and sport horses. It is a multifactorial 
syndrome, with a poorly defined cause and affects adult horses, of 
any age and breed. It can be difficult to identify because affected 
horses are often asymptomatic at rest. 

The aim of this talk is to increase awareness, recognition and 
understanding of equine asthma 



Overview

• What is Equine Asthma Syndrome

• Mild to moderate equine asthma
• Severe equine asthma

• How do we confirm your suspicions?
• Possible treatment options?

• Questions

The University of Adelaide

• Why should we be concerned 
about it?

• How can you recognize that 
your horse may be affected?

• What causes it?
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Lower airway 
disease

Infectious etiology

Bacterial bronchitis 
or  pneumonia or 
pleuropneumonia

Viral infections

Fungal pneumonia

Non-infectious lower 
airway inflammation

Syndrome of 
tracheal 

inflammation (STI)

Exercise induced 
pulmonary 

haemorrhage (EIPH)
Equine Asthma

Mild to moderate 
equine asthma

Inflammatory airway 
disease (IAD)

Severe equine 
asthma 

RAO

SPARAO
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What is Equine Asthma

Mild to Moderate Equine 
Asthma
Inflammatory Airway 
disease (IAD)

Mild bronchitis
Bronchiolitis

Severe Equine Asthma

Recurrent airway obstruction (RAO)
OR 

Summer Pasture Associated – RAO 
(SPARAO)

Heaves
COPD

Emphysema or chronic bronchiolitis
The University of Adelaide

Non-infectious lower airway 
inflammation

https///horseandrider.com/horse-health-care/horse-heaves-symptoms-and-treatment

Human asthma 𝝰 equine asthma
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Mild to moderate equine asthma - IAD

Why should we be concerned about it?

• Common cause of poor performance
• High prevalence (rate of occurrence)
• 14 - 33%  

• Presented for poor performance – up to 70%

• horses of ANY age
• More commonly reported in younger horses

The University of Adelaide

www.wikipedia.com/dressage horse
ww.nzequestrian.org.nz/disciplines/endurance-ctr/Taupo-1-1600x1067
www.horseandrider.com/gear/apparel/horserider-western-riding-apparelSlide 6



How can you recognize that your horse 
may be affected?
Performance
• Exercise intolerance OR ↑ respiratory effort during exercise
• Poor or ↓ performance
• ↓ willingness to perform in sport horses
• Prolonged recovery after exercise

Coughing
• Chronic à > 3 weeks
• Intermittent à eating, during exercise …….at rest

± Nasal discharge
NO ↑ respiratory effort at rest!!
NO sign of systemic infection
The University of Adelaide

Mild to moderate equine asthma - IAD

https://www.dailytelegraph.com.au/sport/superracing/doncaster-mile-pat-
webster-living-the-dream-with-happy-clapper-after-slow-start/news-
story/3f9f61be516c78c36a6517349d78660b

Images courtesy Dr Sam Franklin
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What causes it? 
Remains incompletely defined
Multifactorial syndrome
Likely causes
• Non-infectious agents
• Immune system dysfunction

Uncertain/potential causes
• Infectious agents
• EIPH

The University of Adelaide

Mild to moderate equine asthma - IAD

Noxious gasses
• Ammonia 
• Carbon monoxide

Allergic response
• Pollens 
• Moulds
• Other inhaled particles

Images courtesy Dr Sam Franklin

Bacterial & fungal wall fragments 
(including endotoxins)

UF particles (< 100nm)
Mite debris
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What causes it? 
Remains incompletely defined
Multifactorial syndrome
Likely causes
• Non-infectious agents
• Immune system dysfunction

The University of Adelaide

Mild to moderate equine asthma - IAD

Courtesy Dr Sam Franklin Images courtesy Dr Sam Franklin
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What causes it? 
Remains incompletely defined
Multifactorial syndrome
Likely causes
• Non-infectious agents
• Immune system dysfunction

Uncertain/potential causes
• Infectious agents?
• EIPH

The University of Adelaide

Mild to moderate equine asthma - IAD

Bacterial & fungal wall fragments 
(including endotoxins)

UF particles (< 100nm)
Mite debris
Noxious gasses
• Ammonia 
• Carbon monoxide

Allergic response
• Pollens 
• Moulds
• Other inhaled particles

Bacterial infection
Viral infection

EIPH ⥂ Equine asthma?
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Severe equine asthma – RAO/Heaves
Why should we be concerned about it?

Syndrome of mature horses
• > 7 years old

Prevalence (occurrence rate)
• Northern hemisphere = 14 - 23%
• Southern hemisphere = unknown

• Less prevalent than mild to moderate equine asthma
Heritable component 
• Genetic predisposition in Warmbloods & Lipizzaners
• Also TBs, Arabians, Morgan horses and American Trotters

Cannot be cured, ONLY controlled

The University of Adelaide Slide 11



Severe equine asthma – RAO/Heaves
How can you recognize that your horse may be 
affected?
Performance
• Exercise intolerance  à à à limited activity

Coughing
• Regular and frequent

Nasal discharge
Respiratory distress at rest!
• Nostril flaring
• Long abdominal expiratory phase
• ↑ breathing effort at rest

The University of Adelaide

Images courtesy Dr Sam Franklin
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Severe equine asthma – RAO/Heaves
How can you recognize that your horse may be 
affected?
Performance
• Exercise intolerance  à limited activity

Coughing
• Regular and frequent

Nasal discharge
Respiratory distress at rest!
• Nostril flaring
• Long abdominal expiratory phase
• ↑ breathing effort at rest
• “Heave” line

The University of Adelaide

Im
ages courtesy Dr Sam

 Franklin
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Severe equine asthma – RAO/Heaves
How can you recognize that your horse may be 
affected?
Performance
• Exercise intolerance  à limited activity

Coughing
• Regular and frequent

Nasal discharge
Respiratory distress at rest!
• Nostril flaring
• Long abdominal expiratory phase
• ↑ breathing effort at rest
• “Heave” line

Weight loss if severe
The University of Adelaide

Im
ages courtesy Dr Sam

 Franklin
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Severe equine asthma – RAO/Heaves
What causes it?
Exposure to airborne organic dust 
• stabling
• feeding hay

Delayed hypersensitivity response to 
inhaled allergens
• Fungi
• Moulds

Non-specific inflammatory response to inhaled 
• Endotoxin
• Inhaled particles
• Noxious gasses 

The University of Adelaide

Im
ages courtesy Dr Sam

 Franklin

Hay
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Severe equine asthma – SPARAO (Summer 
pasture associated RAO)

What causes it?

triggered by pasture environment
• hypersensitivity to environmental 

allergens à pollens, moulds

• Seasonal 
• late spring → early autumn
• May also have hypersensitivity to stable 

dusts.

The University of Adelaide

Im
ages courtesy Dr Sam

 Franklin
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Diagnoses of Equine Asthma
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Diagnoses of Equine Asthma

The University of Adelaide

These can exfoliate either individually or in cohesive
sheets. They are characterised by small, round, basal nuclei,
with finely granular chromatin and moderate amounts of
cytoplasm. Cilia are located on the apical side of the
cytoplasmic membrane, facing the lumen. Depending on
the orientation of the cell on the slide, cilia may or may not
be visible and columnar cells may appear as cuboidal
(transversal section; Fig 4). The ability to visualise cilia may
vary with the freshness of the sample, the presence or
absence of fixation, and the method of staining.
Standardisation of the techniques used for cytological
preparations and knowledge of normal features that can be
seen under the conditions applied are recommended in
order to facilitate recognition of normal and abnormal
features.

In addition, moderate numbers of macrophages, and
lower numbers of small lymphocytes and neutrophils are also
normally noted (Table 1). Generally, neutrophils comprise
<20% of the nucleated cell population in normal horses with
good air hygiene (dust free with low concentrations of
allergens, bacteria and irritants) (Bain 1997). However, in a
recent American study, >70% of pleasure horses were found
to have higher percentages of neutrophils (>20%), suggesting
that this cut-off value should not be used as the sole indicator
of airway inflammation (Robinson et al. 2006). Rare
eosinophils (Fig 5) and mast cells (Fig 6) may also be noted
(Sweeney et al. 1992; Bain 1997; Zinkl 2002). Tracheal washes
from foals tend to have a higher relative percentage of
neutrophils, eosinophils and mast cells (Crane et al. 1989).
Other observations in TWs from clinically normal horses
include variable amounts of mucus (usually not abundant)
and goblet cells in small numbers. Vegetable and fungal
elements may be present due to inhaled naso-oropharyngeal

material or naso-oropharyngeal contamination during
collection (Bain 1997; Zinkl 2002).

Bronchoalveolar lavage cytology
Bronchoalveolar lavage is performed during bronchoscopic
examination of the lower respiratory tract or using a BAL
catheter, and enables the diagnosis of disease in the distal
airways and alveolar spaces. Bronchoalveolar lavage is most
likely to be representative when diffuse pulmonary pathology
is present. In conditions with localised, focal or multifocal
distribution, BAL samples obtained from areas other than
those affected may fail to detect cytological abnormalities
(Piviani 2014).

Sampling is usually performed after exercise because
mucus can be observed more readily at this time (Hoffman
2008).

Bronchoalveolar lavage is considered more sensitive and
specific than TW for detecting inflammation of the lower
airways (Couetil et al. 2007). Healthy horses have been
reported to have a total nucleated cell count of <300–
1000 9 106 cells/l, when performed using an automated
analyser or manually with a haemocytometer (Bain 1997;
Richard et al. 2010). The width of the interval of counts
considered to be within normal limits is quite wide.
Furthermore, cell counts may be significantly influenced by
the volume of fluid infused and retrieved and the presence
of abundant mucus may promote cell trapping that may
alter the number of cells available for counting. These
factors currently limit the usefulness of total nucleated cell
counts in the interpretation of respiratory specimens.

The standard system for the leucocyte differential count in
equine BAL samples is based on counting 400 leucocytes on
the slide. An alternative method in which 5 microscopic fields
are evaluated at high power field (509) has been proposed
and seems to be more accurate for the enumeration of mast
cells (Fernandez et al. 2013).

Alveolar macrophages and small lymphocytes are the
predominant cell types seen in BAL samples (Fig 7).
Neutrophils typically comprise <5% of the nucleated cells;
mast cells and eosinophils are rare (Table 1) (Hoffman 2008).
A significantly higher proportion of mast cells can be
obtained from low volume, first aliquot samples; moreover
mast cells appear to be more numerous in samples collected
from the left lung (Sweeney et al. 1992; Jean et al. 2011).

Respiratory epithelial cells are also commonly seen
(Hoffman 2008). These include ciliated and nonciliated
columnar cells and occasional cuboidal cells. The latter are
characterised by a high nuclear: cytoplasmic ratio with small
to medium sized, round and central nucleus and finely
granular chromatin, and moderate amounts of cytoplasm

TABLE 1: Tracheal wash and bronchoalveolar lavage differential
cell count (mean ! s.d., %) reference values in asymptomatic
horses§

Cell type Tracheal wash*
Bronchoalveolar
lavage†

Respiratory epithelial cells‡ High numbers Occasional
Macrophages 79.6 ! 8.2 50–70%
Lymphocytes 9.3 ! 5.8 30–50%
Neutrophils 9.3 ! 4.9 < 5%
Mast cells 0 ! 0 < 2%
Eosinophils 0.2 ! 0.6 < 0.1%

* Richard et al. (2010). † Hoffman (2008). ‡Not included in the
differential leucocyte count. § These data have been taken from
the literature and are used in the authors’ laboratory. Data may
differ from laboratory to laboratory.

TABLE 2: Comparison between the most common clinical and cytological findings in recurrent airway obstruction (RAO) and
inflammatory airway disease (IAD).

IAD* RAO†

Case background Affecting horses of any age, including young performance horses Observed in mature horses
Clinical signs Clinical signs absent or subtle at rest Clinical signs seen at rest
Cytological findings Neutrophilic airway inflammation (neutrophils in BAL 5–20%)

Possible presence of increased eosinophils (>0.1%) and mast cells (>2%)
Neutrophilic airway inflammation
(neutrophils in BAL >25%)

* Couetil et al. (2007). † Pirie (2014).
[Correction added on 31 July 2015, after first online publication: In Table 2, the values for eosinophils and mast cells were transposed
and the information has now been corrected to ‘Possible presence of increased eosinophils (>0.1%) and mast cells (>2%)’.]

© 2015 EVJ Ltd

546 Cytology of the lower respiratory tract in horses
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Treatment of Equine Asthma

Goals
• Reduce inflammation & 

mucus production
• Relief bronchospasm
• Improve performance
• Prevention
• Episodes or progression

1. Environmental 
management

2. Corticosteroids
3. Bronchodilators 

The University of Adelaide Slide 21



Treatment of Equine Asthma –

Environmental management
Minimise inhaled particles – all types of Asthma!
• Paddocks
• Stables
• Low dust bedding
• Good ventilation
• ALWAYS remove from the stable when mucking out
• Separate airspace
• NO lofts over stables

• Riding
• Hose down/sprinkle arena

The University of Adelaide Slide 22



• Feed from the ground  
à avoid haynets

• Damp feed
• DO NOT feed dry hay

• Steam or soak the hay to reduce the inhalable 
particles

• Avoid round bale feeding
• Use alternatives – haylage, silage or Lucerne pellets

• Complete pelleted diets in cases with 
severe asthma

The University of Adelaide

Treatment of Equine Asthma –

Feeding strategies

Im
ages courtesy Dr Sam

 Franklin

Slide 23



• Corticosteroids
• anti-inflammatory 
• Systemic
• Inhalation

• Inhalers/”puffers”
• Nebulisers

• Bronchodilators
• Open airways & ↑ mucus clearance

• Inhalers
• Longer acting oral medication

• Others

The University of Adelaide

Treatment of Equine Asthma –

Medical management
www.aerohipus.com
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Conclusion

Equine asthma has been identified as one 
of the main causes of poor performance in 
race, pleasure and sport horses. It is a 
multifactorial syndrome, with a poorly 
defined cause and affects adult horses, of 
any age and breed.

The environmental conditions in SA is 
highly conducive to the development of 
equine asthma. 

Identification of risk factors and adoption 
of management strategies may help to 
minimize, if not prevent, the development 
of equine asthma

The University of Adelaide
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Questions
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