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Diagnosis and Treatment of Canine Chronic Bronchitis:

Key Points:


1. Definition:

Chronic coughing occurring for 2 consecutive months during the preceding year and which was not attributable to another cause (neoplasia, heart worm, CHF)

· CB is considered one of the most common chronic respiratory diseases of dogs.
· Inciting cause is rarely found.
· Pathologic changes that define and accompany the disease are typically non reversible and slowly progressive. 
· Hallmark is a dry chronic/moderately productive cough.
· May have post tussive wretching/gagging.
· Exercise intolerance, hypoxia, cyanosis, syncope may be seen in severe cases.
· Severe cases may have trachea/mainstem bronchi collapse.
· West highland white terriers and cocker spaniels are overrepresented. 

2. Pathophysiology:

Pathologic changes:
· Squamous metaplasia of the tracheobronchial epithelium
· Increased goblet cell numbers
· Glandular hypertrophy
· Mucosal inflammation
· Polylpoid mucosal proliferations

Proposed factors that favor progression of the disease:
· Inhaled irritants
· Chronic low-grade infections
· Smoldering inflammation

Progression of disease:
· Airway inflammation is accompanied by cellular infiltrates, mucosal edema, glandular hypertrophy, goblet cell hyperplasia, and loss of ciliated epithelial cells.
· These all contribute to airway narrowing, airway obstruction, changes in lung mechanics (increases resistance, decreased compliance), altered VQ ratios and eventually clinical hypoxia. 
· Severe cases may chronically end up with irreversible structural changes, such as tracheobronchial malacia and bronchiectasis. This further interferes with airway clearance and gas exchange.
· Retained secretions contribute to airway obstruction and predispose to pneumonia 

3. Diagnosis/Treatment:

Diagnosis:
· CBC/Chem
· Fecal 
· Larval migration may cause CB from airway hypersensitivity
· Heart worm testing
· Chest x-rays 
· Bronchiolar pattern is classic
· Mild diffuse interstitial pattern
· Hyperinflation (rare)
· Rule out other DDX
· Culture and cytology
· TTW
· BAL
· Bronchial brushing – may get mainly reactive basal cells; hard to interpret
· Cytology generally shows an increase in PMNs
· Other commonly encountered cells include eosinophils and macrophages
· The presence of macropahges on a wash indicate lower airways have been sampled
· Simonsiella is a common oral contaminant
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· Bronchoscopy:
· Inflammation/hyperemia, polyps, LA enlargement, airway collapse, perihilar lymphadenopathy, fluid, edema, hemorrhage etc.
· Pulmonary function testing:
· ABG is only one clinically applicable in vet med

Treatment:
· Eliminate environmental tirggers
· Weight loss
· Alters lung volume, chest compliance
· Anti-tussives
· Contraindicated with productive cough or presence of pneumonia
· Steroids
· Contraindicated in infection
· Bronchodilators
· Questionable effective delivery of inhaled products based on patients
· Oral medications recommended by author
· Use when reversible disease is present (based off treatment response)
· B2 agonists – albuterol/terbutaline
· Methylxanthines – theophylline (aminophylline not recommended due to poor bioavailability) 
· Antibiotics
· Fluroquinolones, doxycycline
· Achieve high concentrations in the lungs
· Borad spectrum, bacteriocidal
· Dental treatment




Questions:

1.What is the definition of canine chronic bronchitis?






2. What are some common pathophysiologic changes that occur with this condition?



3. What antibiotics were suggested in this review for the treatment of canine bronchitis?








Questions with answers:

1.What is the definition of canine chronic bronchitis?
Answer:

Chronic coughing occurring for 2 consecutive months during the preceding year and which was not attributable to another cause (neoplasia, heart worm, CHF)



2. What are some common pathophysiologic changes that occur with this condition?

Answer:

Pathologic changes:
· Squamous metaplasia of the tracheobronchial epithelium
· Increased goblet cell numbers
· Glandular hypertrophy
· Mucosal inflammation
· Polylpoid mucosal proliferations

Progression of disease:
· Airway inflammation is accompanied by cellular infiltrates, mucosal edema, glandular hypertrophy, goblet cell hyperplasia, and loss of ciliated epithelial cells.
· These all contribute to airway narrowing, airway obstruction, changes in lung mechanics (increases resistance, decreased compliance), altered VQ ratios and eventually clinical hypoxia. 
· Severe cases may chronically end up with irreversible structural changes, such as tracheobronchial malacia and bronchiectasis. This further interferes with airway clearance and gas exchange.
· Retained secretions contribute to airway obstruction and predispose to pneumonia 

3. What antibiotics were suggested in this review for the treatment of canine bronchitis?

Answer: Fluroquinolones, doxycycline
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Abstract:

Objective—To compare concentrations of interleukin (IL)-4, interferon (IFN)-γ, tumor ne- crosis factor (TNF)-α, and total nitric oxide (NO) metabolites in bronchoalveolar lavage fluid (BALF) for discrimination between asthma and chronic bronchitis in cats. 
Animals—97 cats. 
Procedures—Cats screened with cytologic examination of BALF included 13 client-owned cats with naturally developing asthma, 8 client-owned cats with chronic bronchitis, 23 re- search cats with experimentally induced asthma, 33 research cats with experimentally induced nonseptic suppurative inflammation of the airways, and 20 healthy control cats. Banked unconcentrated BALF supernatant samples were assayed for concentrations of IL-4, IFN-γ, TNF-α, and total NO metabolites. 
Results—Concentrations of IL-4 and IFN-γ in BALF were less than the limits of detection for most cats, precluding statistical analysis. No significant differences were detected among groups for TNF-α concentrations. Concentrations of total NO metabolites were significantly higher in cats with clinical chronic bronchitis, compared with research cats with nonseptic suppurative inflammation or research cats with asthma. 
Conclusions and Clinical Relevance—There were no significant differences in tested biomarkers between cats with asthma and healthy control cats. None of the measured cytokines or NO metabolites were useful for discriminating between cats with naturally developing asthma and those with chronic bronchitis. 

Key points:

1. Background:
· It is postulated that asthma in cats is allergic in etiology and is similar to human allergic asthma, caused by a Th2-lymphocyte–driven hypersensitivity reaction to inhaled aeroallergens. 
· Cytokines produced by Th2 cells lead to eosinophilic airway inflammation, airway hyperreactivity, and airway remodeling 
· The cause of chronic bronchitis is less well understood and is thought to be secondary to a previous insult (eg, infection or inhaled irritants) that damages the airways. Chronic bronchitis is characterized cytologically by inflammation with nondegenerate neutrophils. 
· Because chronic allergic asthma can damage the airways, leading to variable neutrophilic inflammation, there is also overlap between these diseases (termed chronic asthmatic bronchitis) 
· Results of cytologic examination of BALF are also problematic in discriminating between these diseases because the types of inflammatory cells are affected by the timing of exposure to aeroallergens or other inhaled irritants, concurrent secondary bacterial infections, and effects of immunosuppressive drugs or diseases 
· In humans with asthma, increases in concentrations of IL-4, TNF-α, and NO metabolites or exhaled NO have been found 
· Other studies have found that the Th1 cytokine IFN-is reduced in naturally developing and experimental asthma and therefore contributes to the Th2-Th1 imbalance characteristic of allergic disease. 
· Hypothesis: cats with allergic asthma (clinical and experimental) would have increased IL-4 concentrations and an increased ratio of IL-4 to IFN-γ, compared with cats with naturally occurring chronic bronchitis, research cats with nonseptic suppurative inflammation, and healthy control cats. Additionally, they expected cats with inflammatory airway disease (RES SUPP, EXP ASM, CLIN ASM, and CLIN CB groups) to have higher concentrations of TNF-α and NO metabolites than cats in the control group. 
2. Results:
· Concentrations of IL-4 and IFN-γ in BALF were less than the limits of detection for most cats, precluding statistical analysis. 
· No significant differences were detected among groups for TNF-α concentrations. 
· Concentrations of total NO metabolites were significantly higher in cats with clinical chronic bronchitis, compared with research cats with nonseptic suppurative inflammation or research cats with asthma.

3. Conclusion:
· There were no significant differences in tested biomarkers between cats with asthma and healthy control cats. None of the measured cytokines or NO metabolites were useful for discriminating between cats with naturally developing asthma and those with chronic bronchitis




Questions:
1. No significant differences were detected among groups for TNF-α concentrations. T or F?


2. No significant differences were detected among groups for TNF-α concentrations. T or F?


3. The conclusion generated from this study was that none of the measured cytokines or NO metabolites were useful for discriminating between cats with naturally developing asthma and those with chronic bronchitis. T or F?



Questions with answers:
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1. No significant differences were detected among groups for TNF-α concentrations. T or F?
Answer: True

2. No significant differences were detected among groups for TNF-α concentrations. T or F?
Answer: True

3. The conclusion generated from this study was that none of the measured cytokines or NO metabolites were useful for discriminating between cats with naturally developing asthma and those with chronic bronchitis. T or F?
Answer: True
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