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Introduction

Although asthma is frequently thought of as chronic inflammatory diseases of children and young adults, it can affect individuals of all ages.  Furthermore, many older patients have other diseases that may mimic asthma.  As a consequence, the diagnosis of asthma is frequently overlooked in older patients.  Treatment of asthma in the older population is complicated as many of these patients have other co-morbid conditions which require additional medications; approximately ½ the population over the age of 75 years of age has more than three different diseases for which they are taking at least three different medications concomitantly.  Additional concerns in the treatment of asthma (or any chronic disease) in the elderly are compliance with taking the medication, secondary to not understanding how and when to administer it, physical impairments (eg visual or motor problems, difficulty swallowing) preventing medication administration, or the inability to afford medications.  

Pathogenesis of asthma in the older patient 

The prevalence of asthma in older individuals has been estimated between 4-13%3-8, however, this number is likely an underestimate as asthma in the elderly may be underdiagnosed5, 9, 10.   There is an increased mortality and morbidity from asthma in the elderly.  One study noted a three-fold greater increase in the death rate among the oldest patients with asthma11.  Between 2001 and 2003 over half of the 4210 asthma deaths in the United States were in patients older than 65 years of age12.  Older patients with asthma are hospitalized more frequently than younger patients13 14.    The reasons for these trends are most likely multi-factorial.  One explanation is that older age groups also have an increased risk of other co-morbid conditions.   The existence of coronary artery disease, cancer, diabetes mellitus, hypertension have been demonstrated to be risk factors for emergency visits and hospitalizations for asthma15, 16.  Additionally, many elderly patients with asthma may have co-existing lung disease, which may worsen their asthma.  In a study done in Norway on patients over the age of 70 years with asthma, 36% also reported having chronic bronchitis, 23% emphysema and 33% both bronchitis and emphysema17.  Another cause for the increase morbidity in older patients with asthma is that they are more likely to be under-treated with controller medications than younger patients5, 9.  

Despite increased morbidity and mortality in older patients with asthma, the pathogenesis in this age group is not well-characterized.  Asthma in the elderly may be persistence of childhood asthma, childhood asthma which was quiescent in adulthood but returned later in life, or asthma that developed later in life, termed “late onset asthma”.  Allergen sensitization, and environmental and genetic factors are critical for the development of childhood asthma, but their role in late onset asthma and persistence of asthma into later ages, is less certain.  In children and young adults with asthma, between 60 to 80% have evidence of allergen sensitization18, 19.  For many years, the dogma was that asthma in the elderly did not have an atopic component.  However, several groups have subsequently demonstrated that elevated IgE  and antigen-specific IgE can develop later in life, and in one report, was present in up to 72% of older patients with newly diagnosed asthma3, 5, 20-22.  Sensitization to cockroach allergen is associated with more severe asthma in older patients living in an inner-city23.  A family history of asthma is a critical in onset of childhood asthma, however its role in later life is not certain.  Studies have also suggested that respiratory infections produced by viruses or by Chlamydia pneumoniae may play a more important role than atopy in the development of “late onset asthma”27, 29.  Finally, although smoking may lead to the development of COPD, it may also be a factor in the development of asthma onset in older patients7, 30-32.  

Airway changes with aging

Aging is associated with several changes in the lung structure and function, which may affect the morbidity and mortality in older individuals with asthma.  With age, the lung matrix becomes altered, leading to a decline in elastic recoil.  This may allow the smaller airways to trap air, decrease the expiratory flow rate and increase bronchoconstriction during acute asthma exacerbations33.  Respiratory muscle strength also declines with aging; it has been suggested that the diaphragm strength decreases by approximately 25% with age34.  

Diagnosis of asthma in the elderly

History

The typical symptoms of asthma, such as shortness of breath, chest tightness, cough, and wheezing, are similar in both elderly and young patients.  However, when entertaining the diagnosis of asthma in an older patient, there are a greater number of diseases which must be included in the differential diagnosis.  Congestive heart failure, chronic bronchitis and emphysema, angina, gastroeosphageal reflux, pulmonary emboli, recurrent aspiration, respiratory track tumors and laryngeal dysfunction may produce symptoms that mimic asthma35.   Furthermore, obtaining a patient’s recount of asthma symptoms may be harder in older patients compared to younger ones.  Older individuals may have poorer perception of airway obstructive symptoms and therefore, less likely to report them33, 36.  Also, older patients may attribute asthma symptoms to “getting older” and may not consider them to arise from a medical condition such as asthma.  

Objective measurements

A ratio of FEV1/FVC less than 0.7 or less than 80 percent predicted suggests obstructive lung disease, although it does not distinguish between asthma and chronic obstructive lung disease (COPD).  An increase of  FEV1 12% or 200ml after the administration of a bronchodilator suggests reversible obstructive airway disease which can be medically improved37, however, the airways of older asthmatics may develop permanent changes such as fibrosis or bronchiectasis, decreasing reversibility38.  There is a misperception that reliable spirometry measurements can not be obtained from elderly individuals.  However, several studies have demonstrated that between 82-93% of elderly patients are able to perform good spirometry39-43. If there is a strong clinical history of asthma in a patient with normal spirometry, a bronchoprovocation airway challenge test should be performed. Although many physicians may be reluctant to perform methacholine challenges older patients, several studies have demonstrated that methacholine challenge testing can be safely performed in this age group33, 45.  A patient with uncontrolled hypertension or a recent heart attack or stroke should not undergo methacholine challenge testing.  In younger patients, the definition of bronchial hyperresponsiveness is a 20% drop in FEV1 at a dose of inhaled methacholine between 8-16mg/ml, along with a strong pre-test probability of asthma.  However, in older individuals, it may be more appropriate to set the threshold at 4mg/ml as some studies have reported that bronchial hyperresponsiveness to methacholine is higher in elderly patients when compared to middle-aged ones, even after correcting for the baseline degree of airway obstruction, smoking status and atopy33, 36, 46.  

Office spirometry does not distinguish between asthma and COPD.  To distinguish between these two obstructive lung diseases, formal spirometry, lung volumes and diffusion capacity (DLCO) should be performed.  In COPD, the diffusion capacity is reduced whereas in asthma it remains normal or may be elevated.  

Management-Assessment and monitoring

All patients with asthma should be seen by a practioner every 1 to 6 months to assess the medical control of their disease.  Although it is difficult for some younger patients with asthma to recognize the severity and change in asthma symptoms48, it is probably more difficult for elderly patients33, 36.  Spirometry and peak expiratory flow (PEF) provide objective data.  

Management-Education

Educating patients with asthma about their disease and how to assess and manage exacerbations, reduces urgent care visits, asthma-related health care costs, and improves health status and quality of life and medication adherence49, 50.  Asthma education in elderly patients centers on several key issues.  At the initial visit, the medical staff should evaluate whether the older patient will need, or already has assistance with medication administration from either family members or a care-giver.  Many of the medications for asthma are taken via inhalation and older patients frequently have a poor inhaler technique, due to decreased cognitive function (determined by mini-mental state examinations) 51, 52 or a physical impairment.  Although breath activated medication devices may be easier for elderly patients to self administer53, some elderly patients may have difficulties in spring loading the device, or after inhalation do not “feel or taste” the medication, making them unaware that they have received it54.  This is problematic if the canister is empty and the patient misses doses, or if the patient takes additional doses.  To determine if patients can take their medications, it is beneficial to watch them administer it in the office.    Based upon the patient’s ability to take medications, the clinician may decide to prescribe a pill or nebulized form of medication which may be easier to take than an inhaler. 

Patients and their care-givers should be taught what asthma is, how to recognize when the disease is worsening, and which steps should be taken during an exacerbation.  Patients and their care-givers should be given a written asthma management plan that includes daily medications, how an exacerbation should be handled, and trigger avoidance strategies. It may be helpful to print this information in a larger print handout.  At each visit, the action plan should be reviewed, as well as the list of medications for asthma that the patient is taking.  Any issues of lack of compliance (e.g. not understanding the importance of taking the medication, unable to afford it, taking care of an ill spouse) or misunderstandings of the medications and plan should be addressed.     

Next, the patients, along with their care-givers or family members, should discuss the goals of asthma therapy with the physician.  Discussion of treatment goals encourages a stronger partnership between the medical staff caring for the elderly asthmatic, and allows patients to take a more active role in their disease management, improving  asthma management55, 56.  Examples of goals include freedom from symptoms during the day and night, fewer emergency visits for asthma, longer walks, or enjoying hobbies.   

Management-Control of asthma triggers 

All patients with asthma should have allergen sensitization evaluation performed either by skin prick testing or by blood1.  Sensitization to indoor allergens may be particularly important in older patients who may tend to spend more time inside, and has been linked to asthma severity in the elderly23.  Subsequently, measures to reduce the exposure to the offending allergen (only if the patient demonstrates IgE-mediated hypersensitivity) should be taken, and have been described previously. Older adults with asthma are more likely to be hospitalized for disease exacerbation if they have not received allergen avoidance education58.

All elderly patients with asthma should receive a pneumococcal vaccination and yearly influenza vaccinations.   It may be beneficial to administer the pneumococcal vaccination more frequently than every 5-10 years, as with aging, the IgG response to polysaccharide vaccination may be diminished as well as its osponophagocytic activity59.  

There are several medications which are frequently used to treat common conditions in the aged such as congestive heart failure, joint pains, and glaucoma that can worsen asthma. The patient’s medication list should be reviewed during each visit as medications in the elderly may change frequently.   Patients with asthma may be at more of a risk of exacerbation from non-selective -blockers used for hypertension or coronary artery disease such as propanolol, nadolol, esmolol and sotalol60 as these agents also block the 2-receptors on the airway smooth muscle.   For those patients who need-blocker therapy, it is best to use a selective 1-agent (i.e. metoprolol or atenolol) at the lowest possible dose, and administer the first dose in a physician’s office, monitoring lung function and symptoms before and approximately 2 to 3 hours afterwards61.   Ophthalmologic solutions containing non-selective -blockers (s.a. timolol) may produce a fatal asthma attack62.  Some patients with asthma may be sensitive to aspirin and NSAIDs and experience a worsening of their disease.  For these patients, using alternative pain-controllers such as acetaminophine is advisable.  

There are several other diseases which can worsen asthma and should be addressed in the older patient.  Gastroesophageal reflux disease (GERD) may exacerbate asthma, even in clinically “silent” disease.   It has been reported that as much as 80% of patients with asthma also have GERD, and that in 50% of these patients, it is asymptomatic63.  Obesity, is also associated with increased prevalence and severity of asthma64, and weight reduction has been shown to improve asthma symptoms65.  Finally, smoking cessation may decrease the severity of asthma.  

Pharmacologic therapy

The medications used to treat older patients with asthma are not significantly different from those used in younger patients.  However, there are several important considerations when prescribing these medications including dosing adjustments for metabolic rates, drug interactions and side effects, as well as the cost and delivery of medications.  

Anti-Inflammatory medications

Corticosteroid therapy is the most effective form of anti-inflammatory medication for asthma66, 67. To determine if ICS will have a clinical benefit, patients may be given a 2 week trial of oral corticosteroids, at a dose of 0.3 to 0.5mg/kg (a dose lower than used in younger patients) and repeat lung function testing to determine if airway hyperresposiveness is reversible1, 68.  

Corticosteroids may be administered by an inhaler (ICS), by a nebulizier (budesonide only), orally, or intravenously.  The latter two forms are typically used for an acute exacerbation, however, some patients with severe asthma may need daily oral corticosteroids.  Elderly patients with asthma are under-prescribed ICS for their disease management9.  Sin found that 40% of patients older than 65 years of age discharged from the hospital after an acute asthma exacerbation, were not given a prescription for an ICS69.  ICS are available as a metered dose inhaler (MDI) or a dry-powder inhaler.  The technique of using a MDI is challenging for many older patients40, 51, 54.  Attaching a spacer to the MDI may make medication administration somewhat easier and allows for a greater delivery of medication to the patient’s airway.  Some of the newer ICS are in the form of breath-activated dry-powder devices, that may be easier for the elderly to use53.  Finally, if patients are unable to administer ICS, it may be prudent to switch the patients to a nebulized corticosteroid.  

ICS may produce local side effects including hoarseness or oral candidiasis, which can be prevented by using a spacer or by rinsing the mouth after use.  When taken in large doses, generally over 1000mcg/day, they have the potential for systemic absorption, leading to similar effects as oral corticosteroids. The significant systemic side effects of corticosteroids include osteoporosis (with increased fracture risk), muscle weakness, cataracts, glaucoma, glucose intolerance, depression, elevated blood pressure, easy bruising and loss of teeth.  Elevated doses of ICS may also suppress the hypothalamic-pituitary adrenal (HPA) axis and increase the risk for infections.  A newer preparation of ICS, ciclesonide (not currently approved in the United States), does not suppress the HPA axis53.  

Glucocorticorticoids directly stimulate osteoblasts and osteoclasts to increase bone resorption, resulting in reduced bone formation. Any patient administered high dose ICS or oral corticosteroids, should be followed closely for osteoporosis by measuring bone density when treatment begins, and again 6 months later.  Additionally, to lessen the effects of glucocoritcoids on bone resorption, patients should be encouraged to exercise, and given daily supplemental calcium with vitamin D.  Some groups recommend that any patients taking oral corticosteroids for greater than three months be also prescribed  bisphosphonates.  Finally, patients taking high dose ICS or oral corticosteroids should receive an eye exam every 6 months to check vision, to minimize the risk of falling and developing fractures.  

The association between cataracts and the use of ICS appears to be related to the age of the patient, however, no randomized controlled trials have been performed.  In younger patients with asthma, the risk of cataract formation with the use of ICS does not appear to be significant61, 70.  However, observational studies in the elderly have suggested that ICS have a small, but significant risk of subcapsular and nuclear cataracts71-73.  Therefore, it is prudent to follow patients by slit lamp exams every year for the development of cataracts. Observational studies have also suggested that elderly patients treated with ICS may  have a small risk for developing glaucoma, however further studies are needed to address this issue74-76.   

Only two studies have investigated the role of the leukotriene modifiers in different ages of patients with asthma, and have concluded that their effectiveness may be limited in the elderly patients compared with younger patients77, 78.
Methylxanthines use in older patients with asthma is limited by its relatively weak bronchodilator properties, many side effects and drug interactions.  If an elderly patient is placed on theophylline, it is critical to administer it at the lowest dose possible and monitor theophylline serum levels, targeting a range of 8 to 12 mcg/mL, which is lower than that of younger patients.   Elevated serum theophylline levels may lead to nausea, vomiting headache, arythmias, agitation, and seizures.  Its metabolism can be decreased by many factors including congestive heart failure, chronic liver disease or the use of other medications including cimetidine, calcium channel blockers, erythromycin, fluoroquinolones and allopurinol.  Furthermore, the benefits of these medications appear to be greater in younger patients with asthma61.  

Bronchodilating medications

2-receptors may decrease in density with age, suggesting that their use may be less effective in elderly patients with asthma, though the finds are not conclusive79.  Short-acting 2 agonists are relatively safe in the elderly if used on an as-needed basis to prevent exacerbations, though mild systemic absorption can produce tachycardia and tremor.   These medications must be used cautiously in patients with heart disease and hypertension as overdose may cause life-threatening arrhythmias and hypokalemia.  It is also  important to note if patients are taking a diuretic which does not spare potassium (i.e. thiazides) has the potential to induce hypokalemia and hypomagnesemia, which increases the risk of cardiac arrhythmias, especially if digitalis is also being taken.   The combination of diurectics that do not spare potassium (e.g. thiazides) and 2-agonists may produce significant hypokalemia and hypomagnesemia, increasing the risk of cardiac arrhytmias80.  Long-acting 2-agonists should only be used as an add-on therapy in patients who have properly used ICS without relief and with absence of cardiac symptoms or signs.  

Finally, anticholinergic agents (which also come in nebulized forms), although indicated for COPD, may offer some benefits to elderly patients with asthma, especially those with a bronchitic component81.  However, one report has suggested that use of ipatrotropium use in elderly asthmatic was associated with a slight increase in mortality, which the authors concluded was secondary to these patients having more severe asthma than those patients not receiving ipatrotropium82.  However, there may be concern that anticholinergics, due to their atropine like effects, may be more likely to produce adverse side effects in the elderly including a dry mouth, urinary hesitancy, constipation and exacerbation of glaucoma.   In patient with glaucoma, it is therefore a good idea to use anticholinergic therapy with either a spacer or if given by a nebulizer, a mouthpiece, and not a facemask, in order to limit the deposition in the eye.  
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