
Steroids and Bronchodilators for COPD         
 
Bronchodilators: 
General guidelines:  

- Training in inhaler technique is essential. 
- On average, 80% of inhaled drug will settle on the oropharynx mucosa 
- Which drugs you use depends on individual response. 
- Use long-acting drugs where possible. (i.e salmeterol) 
- Use of two or three drugs together is better than either one used alone. 
- This is especially true for a [B2-agonist +  anticholinergic] combo  

BUT: polypharmacotherapy is expensive. 
THUS: Use just one drug when side effects are not the limiting factor: 
i.e increase the dose of whatever they are already on. 

 
Beta-2-agonists: Eg. salbutamol (short)  terbutaline, salmeterol (long acting) 

Action: impersonate noradrenaline at the beta-2 receptor. Dose response is log-linear:   
doubled effect is achieved only by a 10-fold increase in dose  

Effects: bronchodilatation, enhancement of mucociliary clearance,  inhibition of cholinergic transmission,  

enhances vascular integrity and inhibits mast cell mediator release. Last from minutes to 12 hour 

Side effects: Tremor, tachycardia, vasodilation, hyperglycaemia, hypokalaemia, hypomagnesaemia. 
Indication: Use as needed with mild COPD (FEV1 >80%); Use regularly with severe COPD (FEV1 <80%) 

 
Anticholinergics: eg. Ipratropium (Atrovent), tiotropium, oxitropium (long acting) 

Action: competitive muscarinic acetylcholine receptor antagonists. Most potent at inhibition of bronchial receptors  

less so of  salivary receptors, and minimal effects on cardiac and urinary bladder receptors 

Effects: bronchodilation; lasts about 2-4 hrs 

Side effects: dry mouth due to effects on the salivary glands. Otherwise systemic effects are negligible with  

 an inhaled dose (sometimes: palpitations, nervousness, anxiety, headache, nausea) 
Indication: Use as needed with mild COPD (FEV1 >80%); Use regularly with severe COPD (FEV1 <80%) 

       

Methylxanthines: theophylline (Oral formula), aminophylline (Intravenous formula)  
Action: poorly understood, probably involves competitive inhibition of adenosine receptors 

Effects: bronchodilation, improves diaphragmatic contraction, increases rate of mucociliary clearance,  increases  

rate and force of cardiac contraction,  lowers blood pressure, increases rate of urine production, increases renal 
blood flow, and has some anti-inflammatory effect.  

          Side effects: nausea and diarrhoea at high therapeutic levels;  cardiac arrhythmias and fits when plasma  

  concentration exceeds recommended range. Normal doses produce some caffeine-like CNS stimulation.  

Indication:  Use when aerosol therapy is impossible or unavailable or the patient is refractory to  
inhaled bronchodilators. Because of potential

 
toxicity, inhaled bronchodilators are preferred when 

available. Avoid using in liver disease.  It interacts with anti-epileptic drugs, allopurinol, 
erythromycin, cimetadine.  

 
Inhaled corticosteroids: beclomethesone, budesonide, fluticasone and others. 

Action: combine with intracellular receptors, produce many effects (eg. inhibit phospholipase A2,  

suppress immune system, etc etc) 

Effects: DO NOTHING TO STOP RESPIRATORY FUNCTION FROM DECLINING. 
Reduce frequency of exacerbations, improves respiratory function (sometimes) 

          Side effects: Hoarseness, mouth candida infections, Cushings syndrome with prolonged use.  

Indication:  ONLY ever use these when the patient has moderate to severe SYMPTOMATIC COPD, 
OR when the patient regularly presents with acute exacerbations 

  ALSO you need to demonstrate that there is a benefit:  
THUS do a trial of 6 weeks to 3 months, with regular spirometry. If FEV1 / FVC improves, continue. 

Oral corticosteroids: useless and dangerous. 
a side effect

 
of long-term treatment with systemic glucocorticosteroids is steroid myopathy which contributes to 

muscle weakness, decreased
 
functionality, and respiratory failure in patients with advanced

 
COPD.  

 

COPD defined as “irreversible airflow limitation” 
Diagnosis rests on spirometry findings: 

= FEV1/FVC  is less than 70% of predicted 

mild COPD          =  FEV1 still over 80%,  
moderate COPD  =  FEV1 between 30% and 80% 
severe COPD     = FEV1 below 30% 

IN BRIEF: 
- Use long-acting ones 
- Use one drug unless limited by 

side-effects 
- Beta 2 agonist + ipratropium 

= best combination ever! 
- Avoid theophylline unless you 

have a good reason to use it 
- Steroids only for far gone 

symptomatic COPD 
- NEVER give chronic oral steroids 
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OTHER PHARMACOTHERAPY for COPD       
Vaccines. Influenza vaccines can reduce serious illness and death in patients with COPD by approximately 50%  

- should be given once (in autumn) or twice (in autumn
 
and winter) each year  

alpha1-Antitrypsin augmentation therapy. Young patients with severe hereditary 1-antitrypsin deficiency and established  
        emphysema

 
may be candidates for 1-antitrypsin augmentation therapy.  

- However,
 
this therapy is very expensive and is not available in most countries.  

Antibiotics: not recommended other than in treating infectious exacerbations of COPD and other bacterial infections  
Mucolytic (mucokinetic, mucoregulator) agents. (ambroxol, erdosteine, carbocysteine, iodinated glycerol): 

- overall benefits seem to be very small. Very few patients will benefit (NNT very large) 
Antioxidant agents. Antioxidants, in particular N-acetylcysteine, have been shown to reduce the frequency of exacerbations.

 
 

- could have a role in the treatment of patients with recurrent
 
exacerbations, but jury is still out.  

Immunoregulators (immunostimulators, immunomodulators). One study only, crap evidence. 
- decrease the

 
severity (though not in the frequency) of exacerbations -

 
but these results have not been duplicated. 

Antitussives. Cough has a significant protective role. NEVER USE ANTITUSSIVES! 
Vasodilators. inhaled nitric oxide can worsen gas exchange because of altered hypoxic regulation

 
of ventilation-balance and thus  

is
 
contraindicated.  

Narcotics. Narcotics are contraindicated in COPD because of their respiratory depressant effects and potential to worsen  
hypercapnia.

 
Clinical studies suggest that morphine used to control dyspnea

 
may have serious adverse effects and its 

benefits may be limited
 
to a few sensitive subjects. Codeine and other narcotic

 
analgesics should also be

 
avoided.  

Others. Nedocromil, leukotriene modifiers, and alternative healing methods (e.g., herbal medicine, acupuncture, homeopathy)
  

have not been adequately tested in COPD patients and thus cannot
 
be recommended with a straight face.  

 
Managing stable COPD: data from RCTs      
COPD requires a stepwise increase in treatment, depending on the severity of the disease. 
1. EDUCATION: improves ability to cope with illness  

Also improves chances of smoking cessation 
Also helps patient recognise and cope with acute exacerbations 

2. SMOKING CESSATION reduces rate of decline in lung function 

3. EXERCISE: All patients with COPD benefit from exercise training programs,   

Improves exercise tolerance and symptoms
 
of dyspnea and fatigue 

4. HOME OXYGEN: > 15 hrs per day: increases survival if chronic respiratory failure. 
5. PHARMACOTHERAPY to improve symptoms: DOES NOT MODIFY DISEASE PROGRESSION 

- Bronchodilators = central to symptom management 
- Beta-2-agonists 
- Anticholinergics 
- Theophylline 

- Avoid corticosteroids unless 
- Documented spirometric response to steroids 
- <50% FEV1/FVC and repeated exacerbations 

- AVOID CHRONIC STEROIDS: unfavourable risk-vs-benefit  ratio 
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