7.11        Airflow limitation

Recognise asthma and assess its severity (including the need for artificial ventilation) on history, examination and simple pulmonary function tests

	Presenting complaint
· Episodic/Variable

· Wheeze 

· Shortness of breath 

· Chest tightness 

· Cough

	History

· Personal or family history of asthma or atopy (hay fever, eczema) 

· History of worsening of symptoms after use of NSAID/aspirin, use of beta blockers (including glaucoma drops) 

· Recognised trigger factors - dust, pollens, exercise, animals, chemicals, irritants, viral infections 

· Pattern and severity of symptoms and exacerbations
	Signs
· None (common) 

· Wheeze - bilateral, diffuse, expiratory         (+/- inspiratory) 

· Tachypnoea




Investigations: PEF and Spirometry are most important. O2 SATS are worth doing.
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Peak expiratory flow rate - regular measures over a week give an indication of any deterioration in the condition. In asthma this may be low or normal with day to day variability and dips in the morning. A reading less than 40% of the predicted (or normal value for that patient) indicates a severe attack needing emergency treatment.

· Spirometry – an obstructive picture with reduced FEV1:FEV (<70%), FEV1 and PEF; improves with bronchodilator administration (see pic for before and after – normal and obstructed)

FEV1:FEV (should this be FEV1/FVC?
· Blood gases - in status asthmaticus there may be low PaO2. A high PaCO2 is a sinister development, indicating respiratory exhaustion.
· Recognise the major causes and precipitants of asthmatic attacks in patients including occupational and social factors and relate these to the underlying pathophysiology.

	Occupational 

· colophony fumes in the soldering and the electronics industry; 
· isocyanates in industrial coatings
	Social

· Smoking

· Strong emotion

· Exercise
	Other 

· Upper respiratory tract infection

· Cold (+/- exercise)

· Drugs (b blockers, aspirin, NSAIDs)


In atopy, susceptible atopic individuals produce large amounts of Ig-E in response to trivial extrinsic allergens.

Cross-linking of mast cell-bound IgE by allergen results in degranulation and the release of:

· histamine: causes increased blood flow and vascular permeability

· proteases: promote tissue degradation

· tissue necrosis factor: activates endothelial cells and promotes migration of inflammatory cells

· platelet activating factor and leukotrienes: promote smooth muscle contraction and mucus secretion

These result in airflow limitation via
· Hypertrophy and hyperplasia.

· Deposition of matrix proteins and collagens.

· Epithelial metaplasia, increased mucus-secreting goblet cells. 

· Loss of ciliated epithelial cells

· Thickening of airway wall.

· Mucus plugs.
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Manage adult patients with acute and chronic asthma according to BTS guidelines
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Advice:

· The patient should be given a written asthma plan and particular advice as to what to do in an emergency.

· Stop smoking. 

· Avoid specific precipitating factors and allergens. This may require occupational measures.

· Avoidance of beta-blockers and NSAIDs (also aspirin if this is a trigger).

Prevention

· Immunise against influenza and pneumonia

· Treat lower respiratory tract infections vigorously 

· Give prophylactic antibiotics in influenza or flu-like illness 

Acute asthma

It is important to be able to recognise severe and life-threatening asthma

	Severe
	Life Threatening

	Unable to complete sentences in one breath
	S
	Silent Chest

	Respiratory rate > 25
	H
	Hypotension

	PEFR <50% predicted (or best)
	O
	One third predicted or best PEFR

	Tachycardia >110
	C
	Cyanosis

	
	K
	Konfusion!

	
	E
	Exhaustion

	
	D
	Dysrhythmia (e.g. bradycardia)


	Treatment may be remembered by a simple mnemonic…

	O
	Oxygen – 35-60%. Get help from senior colleague.

	S
	Salbutamol

	H
	Hydrocortisone

	I
	Ipratropium

	T
	Theophylines (e.g. aminophyline infusion + ECG monitoring)


· By Alison Black
· 7.11.4 Recognise and assess the severity of disease in patients with chronic airflow limitation and assess the common complications

· 7.11.5 Manage patients with common airflow limitations including the common complications

COPD

DEFINITIONS:

· Chronic Obstructive Pulmonary Disease

· ‘ A disease state characterised by airflow limitation that is not fully reversible. The limitation is usually progressive and associated with abnormal inflammatory response of the lungs to noxious gasses or particles’ 

· It may also be defined as the co-existence of Emphysema and chronic bronchitis, which have their own definitions


















































































































Consider COPD in patients with:

· COUGH

· SPUTUM PRODUCTION         

· DYSPNOEA

· SMOKERS

THE SCIENCE BIT (PATHOGENESIS) 

There is chronic inflammation throughout the airways. In the larger airways (trachea, bronchi) there is inflammatory cell infiltration of the surface epithelium. There is also increased mucus secretion from enlarged mucus glands and increased numbers of goblet cells ( chronic, productive cough. Tobacco smoke induced damage to cilia also contributes to the cough.

In the smaller airways (bronchioles), chronic inflammation narrows the lumen due to collagen production and scar tissue formation ( fixed airways obstruction.

Airflow limitation, hyperinflation and gas exchange problems cause SOB. Pulmonary hypertension, and cor pulmonale (right) heart failure are late consequences.

AETIOLOGICAL FACTORS

· Smoking: Bronchitis mortality increases linearly with number cigarettes per day. Smoke damages cilia, so ‘muco-ciliary ladder’ fails

· Atmospheric pollution: e.g chemical factory workers

· Alpha-1 antitrypsin deficiency: Recessive genetic inheritance, increased risk of early onset emphysema (<40 yrs)

PRESENTATION

· Productive cough, worse in mornings

· Smoker

· 40+ years old

· Increased frequency LRTI (e.g. H. influenzae)

· Progressive dyspnoea +/- wheeze

· Hyperinflation of the lungs (large chest)

· Respiratory failure and right heart failure (Late complications)

· Infections cause acute exacerbations, often requiring hospitalisation

INVESTIGATIONS

Respiratory function tests: 

Spirometry: FEV1 <80% expected, FEV1:FVC (forced vital capacity) <70%, reduced peak flow rate. Bronchodilators only give partial reversibility (if any).
Chest x-ray:

Good to exclude TB, carcinoma, pneumonia, pneumothorax

May be normal in COPD or…

May show:
Over-inflation with low, flat diaphragm

Bullae (enlarged small airspaces seen in emphysema)

Signs of pneumonia in acute exacerbations

Arterial Blood Gasses:

May be normal, or…

Reduced pO2 and increased pCO2, especially in acute exacerbations

Sputum:

Culture and sensitivity if suspect infection in acute exacerbation


























































































COPD MANAGEMENT





SYCHOLOGICAL

· bronchiectasis

COPD





Chronic asthma





Emphysema:


Enlargement of airspaces distal to terminal bronchioles with destructive changes to alveolar walls


Panacinar  or centrilobar





Chronic Bronchitis:


Daily cough with sputum


For at least 3 m per year


For at least 3 consecutive yrs





Assess impact on daily living:


Climbing stairs


Walking on Flat


Dressing





?Any help at home, occupational therapy





Assess severity to tailor treatment:


Stage 0: At risk- normal spirometry, cough + sputum present


Stage 1: Mild- FEV1:FVC <70%, FEV1= 80% with or without symptoms


Stage 2: Moderate- FEV1:FVC <70%, FEV1 30-79% with or without symptoms


Stage 3: Severe: FEV1 <30% or <50% plus respiratory failure or Right heart failure





Physiotherapy


Rehabilitation


Exercise





Psychological support


Help giving up smoking


Counselling


Carer support





Drugs





B2 agonists: (salbutamol)


Anticholinergics: (ipratropium)


Theophylline


Inhaled steroids


Home oxygen


Antibiotics for infectious exacerbations


Flu jab annually 





However, medical treatments only provide some symptomatic relief, as the disease is only partially reversible																								








� World health organization. www.who.int


� Rubenstein D, Wayne D, Bradley J. Respiratory Disease. In: Lecture notes on Clinical Medicine (6th edition). Oxford: Blackwell Science, 2003.





