Chronic Obstructive Pulmonary Disease

Therapy of COPD Exacerbations

Definition

An exacerbation is acute worsening of the patient’s symptoms from his or her usual stable state
that is beyond normal day to- day variations; an exacerbation warrants a change in medications.
Common symptoms are worsening of dyspnea, increased sputum production, and change in
sputum color.

The most common causes of an exacerbation are respiratory infection and air pollution, but the
cause cannot be identified in about one-third of severe exacerbations. Treatment depends on the
symptoms and severity of the exacerbation.

Severity

Mild exacerbations can often be treated at home with short-acting inhaled bronchodilators
with or without oral corticosteroids. Antibiotics are indicated when there are specific signs of
airway infection (e.g., change in color of sputum and/or increased sputum production or
dyspnea) or when mechanical ventilation is needed. Moderate to severe exacerbations require
management in the emergency department or hospital. Management should consist of
controlled oxygen therapy, bronchodilators, oral or IV corticosteroids, antibiotics if indicated,

and consideration of mechanical ventilation (noninvasive or invasive).

Bronchodilators

Albuterol is the preferred bronchodilator for treatment of acute exacerbations because of its
rapid onset of action. Ipratropium can be added to allow for lower doses of albuterol, thus
reducing dose-dependent adverse effects such as tachycardia and tremor.

Delivery can be accomplished through MDI and spacer or nebulizer. The nebulizer route is
preferred in patients with severe dyspnea and/or cough that would limit delivery of medication
through an MDI with spacer. If response is inadequate, theophylline can be considered;

however, clinical evidence supporting its use is lacking.
Oral Corticosteroids

Systemic corticosteroids shorten the recovery time, help to restore lung function more quickly,
and reduce the risk of early relapse. The GOLD guidelines recommend oral prednisolone 30 to
40 mg/day for 10 to 14 days. Shorter courses (7 days or fewer) may be as effective, but further

studies are needed. Prolonged treatment and/or higher doses do not result in greater efficacy



and increase the risk of adverse effects. If inhaled corticosteroids are part of the patient’s usual

treatment regimen, they should be continued during systemic therapy.

Antibiotics

The predominant bacterial organisms in patients with mild exacerbations are Streptococcus
pneumoniae, Haemophilus influenzae, and Moraxella catarrhalis. In patients with more severe
underlying COPD, other bacteria such as enteric gram-negative bacilli (Escherichia coli,
Klebsiella pneumoniae, and Enterobacter cloacae) and Pseudomonas aeruginosa may be more
common. A risk stratification approach has been advocated to help guide antibiotic selection.
This approach is based on risk factors found to be predictive of treatment failure or early
relapse. Patients at risk for poor outcome are candidates for more aggressive initial antibiotic
treatment. Table 15-5 provides recommended antibiotic treatment based on this risk
stratification approach. Antibiotic treatment for most patients should be maintained for 5 to 10
days. Exacerbations due to certain infecting organisms (P. aeruginosa, E. cloacae, and
methicillin resistant Staphylococcus aureus), although not common, require more lengthy
courses of therapy (21 to 42 days). If there is worsening clinical status or inadequate clinical
response in 48 to 72 hours, reevaluate the patient, consider sputum Gram stain and culture if
not already obtained, and adjust antimicrobial therapy. If Gram stain and culture results are
available, narrow the antibiotic therapy according to cultured organism(s) and sensitivities. If
no cultures have been obtained, or cultures remain negative, consider additional antibiotics

and/or change to antibiotics with a broader spectrum of activity.



Recommended Antibiotic Therapy in Acute Exacerbations of COPD

Patient Characteristics Likely Pathogens Recommended Antibiotics~*
mwmurmhmmm
Not requiring hospitalization fococcus pnewmonice Oral First-Line Therapy:
Less than three exacerbations per year Haurmhirsnﬂm B-Lactam (high-dose amoxicillin)
No comorbid illness Moraxella catarrhalis B-Lactam/B-lactamase inhibitor @amoxicillin-clavulanate)
FEV, greater than 50% predicted Chlamydia pneurnoniae Tetracydine
No recent antibiotic therapy Viruses Trrnethopnmlsufameﬂ'lmle
tive Oral

Therapy:
Macrolides (azithromycin, clarithromydin)
Second- or third-generation cephalosporins (cefuroxime,
cefpodoxime, cefdinir, cefprozil)
IV Therapy:
Not recommended
Moderate Exacerbation With Risk Factors for Poor Outcome

FEV, l&ﬁsthan 50% predicted Above organisms plus: Ordl First-Line Therapy:
Comorbid diseases : Resistant pneumococci B-Lactam/f lactamase inhibitor amonxicillin-clavulanate)
Three or more exacerbations per year {B-lactamase producing, Alternative Oral
Antibiotic therapy in the previous penicil'ﬁn?(esis?ant), Fluoroguinolone with enhanced pneumococcal activity
3 months Escherichia coli, Pr oteus spp, (levofloxacin, gemifloxacin, moxifloxacin)
Enterobacter spp, Klebsiella 1/ Therapy-
pneumoniae B-lactam/f-lactamase inhibitor (ampicillin—sulbactam)

Second- or third-generation cephalosporin (cefuroxime,
ceftriaxone)
Fluoroquinolone with enhanced pneumococcal activity

(levofloxacin, moxifloxacin)
Severe Exacerbation With Risk Factors for Pseudomonas aeruginosa

Recent hospitalization Above organisms plus: P. Oral First-Line Therapy:

Four or more courses of antibiotics aenuginosa Antipseudomonal fluoroquinolone (ciprofloxacin, high-dose
in the last year levofloxacin)

Very severe COPD (GOLD 4) W Therapy:

Previous isolation of P. geruginosa Antipseudomonal B-lactamase-resistant penicillin (piperacillin

tazobactam)

Third- or fourth-generation cephalosporin with antipseudomonal
activity (ceftazidime, cefepime)

Antipseudomonal fluoroquinolone (ciprofloxacin, high-dose
levofloxacin)

Oxygen

The goal of oxygen therapy is to maintain Pao2 above 60 mm Hg (7.98 kPa) or Sao2 above
90% to prevent tissue hypoxia and preserve cellular oxygenation. The GOLD guidelines
recommend a target Sao2 of 88% to 92%. Increasing the Pao2 much further confers little added
benefit and may increase the risk of CO2 retention, which may lead to respiratory acidosis.
ABGs should be obtained after 30 to 60 minutes to assess for hypercapnia and acidosis.

In advanced COPD, caution should be used because overly aggressive administration of oxygen
to patients with chronic hypercapnia may result in respiratory depression and respiratory
failure. In these patients, mild hypoxemia, rather than CO2 accumulation, triggers their drive
to breathe.



