ASTHMA IN CHILDREN
The Objectives Of This Tutorial Are:- 
	
	To know how to recognise asthma in children, including a differential diagnosis.
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	To understand the principles of management, both acute & chronic.
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	To be able to tailor treatment to the individual child, in particular the most suitable mode of delivery.
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	To be aware of potential pitfalls and how to avoid them.


Introduction
Approximately 10 - 15 per cent of school-age children suffer from asthma. In pre-school children, there has been a growing tendency to over diagnose the condition by including those with a transient wheeze only with viral infections. There has been a small increase in asthma over the last 20 - 30 years; however, this may be plateauing or even dropping. The spectrum of severity can differ widely from very mild to extreme disability, but this is rare now.
Diagnosis
Although asthma in children is common it can cause significant diagnostic and therapeutic difficulties. Diagnosis is usually made clinically, with a history of cough, wheeze and breathlessness in a recognisable pattern. Chronic cough at night or first thing in the morning is very common. Any child with this type of cough lasting two or more weeks should raise suspicion of asthma, especially with a personal / family history of atopy. 
The main provoking factors for symptoms are : viral URTI, exercise, cold weather, emotion and allergies such as cat & dog danders, pollens and grasses.
Differential Diagnosis :- 
Acute wheeze
Asthma, Bronchiolitis, Croup, Pneumonia,  Pertussis, Foreign Body.
Chronic wheeze
Recurrent URTI, Asthma, Bronchiectasis, Bronchiolitis (recovering), Cardiac failure, Foreign Body, Tuberculosis.
Features that suggest an alternative diagnosis are true neonatal onset, poor growth, poor response to therapy, any focal chest signs or associated choking / vomiting.
Management
The aims of management are to allow full normal activity, including exercise with minimal symptoms during both day and night. We should try to ensure normal growth and development with minimal side-effects.
The chosen regimen ( type of treatment & mode of administration) should be suitable to the patient and their lifestyle. Patient / parent should understand the disease and the treatment. Clear written instructions with practical illustrations should be provided. Treatments should be under regularly reviewed as their needs may increase (with increased weight / age, or severity) or decrease (with less severity).
Prophylaxis
There have been a plethora of ‘asthma guidelines’ from international, national and local sources. The British version acts as a good guide, but should not be regarded as a set of rules. Prophylactic therapy is indicated when there are chronic symptoms needing the use of bronchodilator therapy 3 - 4 times per week or when acute episodes are lasting several days or longer. Prophylactic therapy is unlikely to be used outside these criteria so is difficult to justify.
Inhaled corticosteroids, 200mcg twice daily of beclomethasone dipropionate / budesonide are now first line therapy in prophylaxis. Cromoglycate has fallen out of favour due to increasing doubts about its efficacy and inconvenient administration. Most patients should achieve control with twice daily inhaled steroids and can have dosage reduction after a period of stability. See later ‘inhaled steroids’.
If control is not achieved, careful consideration should be made of allergen avoidance, smoke exposure, compliance and parental understanding. 
Options that then exist are: increased steroid dosage, more potent steroid choice (Flixotide), addition of long acting bronchodilator (Serevent) or use of an oral agent such as theophyllines or the newer leukotriene receptor antagonist Singulair. 
Acute Asthma
Parents should know how to deal with acute exacerbations as confidently as possible. They should know how and when to increase standard therapy as well as when to seek medical advice. Recent evidence strongly supports the use of multiple puffs (10 over five minutes) of bronchodilator via spacer for moderate wheeze showing it to be at least as effective as high dosed nebuliser therapy. Doubling the dose of inhaled steroids in younger or even schoolchildren has attracted much debate as its efficacy has been questioned. Although wheezing symptoms improved there was no difference in the need for oral prednisolone or admission rates against placebo.
Chronic Asthma 
This must be based around regular clinical review and adjustment of the individualised treatment plan. Prescription uptake should be reviewed together with symptom diary and peak flow measurements if possible. A well maintained diary shows good motivation and ability to know their normal level of functioning will help both patient and doctor in improving standard of care. Particular attention should be paid to sleep disturbance or any suggestion of exercise intolerance. Enquiries should be made of any acute exacerbations and how successfully they were managed. Inhaler technique should frequently be checked and adjusted. From this an agreed continuing plan of treatment can be arrived at.
Mode Of Delivery
There are many devices available for the delivery of therapy to children. Problems with inhaler technique and acceptability still constitute one of the major barriers to effective care. It is extremely important that MDI’s are used with a spacer as children and most adults, including doctors consistently are unable to use them well. Even with a perfect technique only about 20% of the drug will be correctly deposited in the lungs. Their relative inexpense will be outweighed by problems due to lack of efficacy. Breath activated devices may be useful in older children (those > 8).
MDI + Spacer
These are the mainstay of paediatric inhaled therapy. Advantages are adaptability to all ages, good drug delivery, less upper airway deposition and a relatively low flow in order to deliver a decent dose. With inhaled steroids there is less hoarseness and oral candidiasis.
Small volume spacers (approx. 200ml) are best for those over 2 years.
Larger devices (approx. 750ml) are ok for toddlers upwards.
Spacers are particularly useful for inhaled steroids in older children and they can then use the same spacer with a bronchodilator for any acute exacerbations at home.
Dry Powder Devices
These rely on the generation of a fast deep inspiration to disaggregate the powder and deliver the drug to the smallest airways. Advantages are their small size and hence portability. They are most suitable for ages six upwards, but during an acute exacerbation those at the younger end may have reduced effectiveness. Care must be taken if switching from an MDI+Spacer as the dose may need to be reduced.
Oral Therapy
Theophyllines are used much less often nowadays and are used for those with moderately severe asthma not well controlled with significant doses of inhaled steroids.
Leukotriene receptor antagonists are a newer concept. Advantages include once daily dosage. They are particularly useful in improving nocturnal cough and exercise tolerance.
Compliance
Although we prescribe very powerful and effective treatments, our patients choose not to use them regularly and therefore do not derive maximum benefit. Studies have shown only 50% of prescribed doses are actually taken. Much of this non-compliance is probably intentional and represents the parental response to:-
1. Not accepting the diagnosis
2. Not wanting to accept the need for chronic treatment.
3. Concern of dependence and loss of effectiveness with prolonged use
4. Fear of side-effects
All of the above factors need to be addressed when initiating prescriptions and on review of chronic symptoms. Patient / parent participation in decision making is central to the issues governing long term therapy. 
Inhaled Steroids
Clinically apparent adverse effects are uncommon with inhaled steroids when used in licensed doses. At such doses any difference in systemic activity between BDP, budesonide and FP appear subtle and detectable in the laboratory only. However, some evidence exists that doses of 400mcg BDP can slow natural growth in the medium term. Although final adult height has not been shown to be affected by inhaled steroids all children should have their growth closely monitored. For children needing high doses of inhaled steroid and milder cases where benefits of treatment are more marginal, more evidence is required on the ratio of safety to efficacy for each corticosteroid.
There is no current evidence that long term treatment has any adverse effect on bone and increased risk of osteoporosis or fractures. Similarly, with the usual doses there is no suppression of the H-P-A axis. Mild suppression of endogenous cortisol secretion is unlikely to be clinically apparent. There has also been reassurance that therapy does not influence the adrenal response to physiological stress. Due to the high dose response effect, FP at doses >800mcg would exert a greater effect on the H-P-A axis.
British Thoracic Guidelines : Thorax, Feb1997, Vol 52, Sup 1.
Refer to additional sheets:-
1. Page S9. Asthma in children <5yrs 
2. Chart 1. Management of chronic asthma in schoolchildren (&adults) 
3. Chart 3. Acute severe asthma in children aged 5 - 15yrs 
4. Chart 6. Management of chronic asthma in children under 5yrs 
5. Chart 7. Acute episode of asthma in young children in primary care. 
6. Chart 8. Acute severe asthma in children under 5yrs 
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