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Management of Acute Exacerbation of COPD for Hospitalized Patients
BACKGROUND:  
COPD is the fourth leading cause of death in the world and more than 90% of deaths occur in less developed nations. Acute exacerbation of COPD (AECOPD) is a major cause of morbidity and mortality and incurs huge cost in terms of healthcare resource utilization. Exacerbations impact negatively on lung function and quality of life.  It is a progressive disease that can be treated with appropriate medications but without intervention can lead to frequent exacerbations and increased mortality and morbidity. The following guidelines were developed for treament of patients with COPD exacerbation.
Scope:  
Inpatient adults with diagnosis of COPD and admitted for COPD exacerbation. 
Exclusions: Pediatric patients 

Definition of Acute Exacerbation of COPD:  

COPD exacerbation is an acute event characterized by a worsening of the patient’s baseline respiratory symptoms.  Symptoms may include increased dyspnea or cough, change in sputum amount or color, beyond normal day to day variations that leads to a change in medication. 
DIFFERENTIAL DIAGNOSIS:

Other potential diagnoses in patients presenting with progressive breathlessness include but not limited to
· Bronchial asthma 


Bronchiectasis

· Congestive heart failure 

Diffuse parenchymal lung disease

· Pulmonary tuberculosis

Pulmonary vascular disease
GOLD CRITERIA: 
GOLD criteria for disease severity is based on airflow restriction, symptom score and number of exacerbations in one year and outlines treatment and recommendations based on each stage. 
	STAGES OF GOLD Criteria
	FEV1/FVC will be less than 0.70 with FEV1 value of
	Treatments 
	Alternative Treatments

	Gold Stage 1 Mild (A)
	FEV1 >   80% predicted
	Short acting anticholinergic prn or beta agonist prn
	theophylline

	Gold Stage 2 Moderate (B)
	50% < FEV1 < 80% predicted
	Long acting anticholinergic or long acting beta agonist 
	Short acting anticholinergic prn and/ beta agonist prn

Theophylline

	Gold Stage 3 Severe (C)
	30% < FEV1 < 50% predicted
	Long acting anticholinergic or combination of long acting beta agonist + inhaled corticosteroid
	Short acting anticholinergic prn and/ beta agonist prn

Theophylline

Phosphodiesterase-4 inhibitor

	Gold Stage 4 Very Severe (D) 
	FEV1 < 30% predicted 
	Long acting anticholinergic or combination of long acting beta agonist + inhaled corticosteroid
	Short acting anticholinergic prn and/ beta agonist prn

Theophylline



INITIAL EVALUATION: ACUTE EXACERBATION OF COPD

HISTORY:
A thorough medical history should be obtained from the patient including current symptoms and the pattern of symptom development, severity of breathlessness, exposure to risk factors and possibilities for eliminating or reducing exposure, Smoking history and quantification, occupational and environmental exposures to other lung irritants, Impact on psychosocial well-being. History should also include:
• Past medical history including exacerbations and admissions for respiratory illnesses

• Family history of any respiratory disorder

• Presence of other co-morbidities such as cardiovascular disease, psychiatric illness, malignancy, osteoporosis and musculoskeletal disorders

• All current medical therapy and its appropriateness

• Social and family support available to the patient
There are three categories of COPD exacerbation that, based on symptoms, upon admission management will vary for the patient. 
· Increased dyspnea

· Increased sputum volume

· Increased sputum purulence

· Mild: 1 of 3 symptoms 
· Moderate: 2 of 3 symptoms
· Severe: 2 of 3 symptoms with use of accessory muscles with asynchrony between respiratory and abdominal movement, inability to speak clearly due to increased respiratory effort, inability to lie supine with or without impending respiratory failure. Respiratory Failure requiring intubation is categorized as severe. 
ETIOLOGY/ PRECIPITATING CAUSES OF AECOPD: 

	· Non-Compliance with meds

· Wrong inhaler technique

· Continued smoking

· Infection
	· Acute allergic reaction

· Season change

· Other Medical comorbidities




Indications for hospitalization:

· Marked increase in symptoms such as dyspnea at rest

· Severe underlying COPD and frequent exacerbations

· Significant comorbidities (e.g., older age, pneumonia, congestive heart failure, diabetes mellitus, renal or liver failure)

· Worsening hypoxemia or hypercapnia

· Changes in mental status

· Inadequate response to outpatient therapy

· Uncertain diagnosis

· Insufficient home support

INITIAL INVESTIGATIONS:

· CBC, Electrolytes, BUN, Creatinine, 
· Troponin, EKG [ If there is suspicion for Acute Coronary Syndrome]
· Chest X ray

· ABG [ If Hypoxic or patient with altered mental status and high suspicion of hypercapnia]  

· Sputum Culture

· Blood cultures [ If high suspicion of pneumonia]
ADDITIONAL ASSESSMENTS AND DIAGNOSTICS 
· Spirometry (Consult Respiratory Therapy)

· Oximetry Evaluation 

· Overnight Oximetry ( room air (on current O2 level ( on current BiPAP
· BiPAP titration study
· Full pulmonary function tests
OXYGEN SUPPLEMENTATION and NonInvasive Ventilation
Supplemental Oxygen via Nasal Cannula should be started to keep SpO2 88% - 92%. ABG is strongly recommended in patients with persistent hypoxia despite oxygen supplementation. 

If ABG showed hypoxia with no evidence of hypercapnia, High Flow Nasal Cannula (HFNC) is recommended. If ABG showed hypoxia with hypercapnia, noninvasive Ventilation (NIV – CPAP / BiPAP / IVAP) is recommended

Indications for NIV: 

· Respiratory acidosis [ PaCO2 >45 and PH <7.35]

· Acute hypoxic hypercapnic respiratory failure

· Persistent hypoxia despite oxygen supplementation

Noninvasive ventilation should be the first mode of ventilation prior to invasive ventilation for patients with acute respiratory failure [Hypoxic / Hypercapnic] who have no absolute contraindication. 
NIV is shown to improve gas exchange, reduce work of breathing, need for intubation, decrease hospitalization duration and improves survival.
RESPIRATORY CARE MEDICATIONS/TREATMENTS
Respiratory care treatments in acute exacerbation of COPD include bronchodilators (B2-agonists and anticholinergics), antibiotics, and systemic corticosteroid therapy based on clinical indications. 

Short acting inhaled beta agonists [SABA] with or without short acting anti-cholinergic are recommended as initial treatment for AECOPD [e.g. Albuterol +/- Ipratropium]

Long acting inhaled bronchodilators and inhaled corticosteroids should be initiated as soon as possible when patient is stable and before hospital discharge. [e.g.: Budesonide-Formoterol (Symbicort)]

No statistical significant patient outcomes were identified between using inhalers or nebulizers to deliver the agent

Methylxanthanes [e.g.: Theophylline or Aminophylline] are not recommended due to significant side effects and would only be continued if patient is already being treated with this medication. 
Respiratory treatments available at Baystate are:

· Albuterol/Ventolin Inhaler / Nebulizer
· Budesonide-Formoterol / Symbicort Inhaler

· Ipratropium MDI / Ipratropium Nebulizer
· Tiotropium/Spiriva Inhaler 
SYSTEMIC STEROIDS:
Systemic corticosteroids have been shown to shorten recovery time, improve oxygenation and lung function and reduce treatment failure. Systemic corticosteroids should be used in addition to existing bronchodilator therapy in an AECOPD with significant increase in dyspnea or if the patient’s baseline FEV1 is < 50% predicted.  Duration of treatment should not be more than 5 -7 days as there is no advantage in prolonged corticosteroid therapy as the risk of side effects is significant. 
Systemic Steroids frequently used at Baystate are:

Prednisone
40 mg, tablet, By Mouth, Daily for 5 days

Solumedrol
60 mg, IV Twice a day / every 6hrs 
Medrol dose pack
ANTIBIOTICS
Bacterial lower respiratory tract infections, either primary or secondary following an initial viral infection are a common cause of AECOPD. Antibiotics are beneficial during AECOPD but have not been proven to prevent exacerbations.
Antibiotics should be given to patients with AECOPD having 3 cardinal symptoms: purulent sputum, increased sputum volume and increased dyspnea   or 2 of the 3 cardinal symptoms if one of them is increased purulence.  Patients with a severe AECOPD requiring invasive or non-invasive ventilation should also be treated with antibiotics. 
Patients with frequent exacerbations, severe airflow limitations and those who require mechanical ventilation may be at risk for resistant pathogens including Pseudomonas aeruginosa should have sputum cultures sent.  

Piperacillin-tazobactam should be considered for patients who meet criteria for antibiotics and have had prior isolation of Pseudomonas aeruginosa susceptible to piperacillin-tazobactam.  Recommend discussion with Antimicrobial Approval Pager or Infectious Diseases Service if history of resistant organism(s). 
The following initial antibiotic regimens are recommended by the 2017 GOLD Report have been approved by the Baystate Antimicrobial Subcommittee.
Amoxicillin/clavulanate 875mg, By Mouth, Twice daily for 5 days

Azithromycin 500mg, Tablet, By Mouth, Daily for 5 days

Azithromycin IV 500mg IVPB, Injection, Daily for 5 days

Doxycycline 100mg, Capsule, By Mouth, Twice daily for 5 days

Doxycycline IV 100mg IVPB, Injection, Twice daily for 5 days

INPATIENT CONSULTS:

Smoking Cessation Counseling:

Smoking Cessation is the single most important intervention to slow rate of lung function decline regardless of disease severity. Counselling delivered by doctors and other healthcare professionals significantly increases quit rates over self-initiated strategies. 
Pulmonary RN and Rehab Team: 
Pulmonary rehab nurse consults are essential for all the patients admitted to BMC with AECOPD. Pulmonary nursing is instrumental with oxygen recommendations and weaning process and also help stable COPD patients to improve functional capacity, exercise duration, quality of life, and mortality.

ICU Consult: 

Patient is unable to tolerate NIV, NIV failure with continued hypoxia, severe acidosis (pH < 7.25) and/or hypercapnia PaCO2 >60, impaired mental status, and or cardiovascular instability (hypotension, shock) or respiratory arrest.
Pulmonologist: 
Consider when not responding to appropriate therapy, no improvement of signs and symptoms of dyspnea, requiring noninvasive ventilation/high flow oxygen for more than 24 hours, and or tracheostomy patients with acute hypoxia.
Palliative care: 
Palliative care initiation could be considered in end stage COPD patients with frequent admissions of greater than 3 in the last years, ICU admit for respiratory failure or severe comorbidities despite optimal management. Palliative care is effective for patients with symptomatic advanced COPD to improve quality of life. It should be discussed with patients desiring less aggressive therapy, avoidance of endotracheal intubation, or symptomatic care at the end of life.
Case Management:
Discharge Planning
Social work: Regarding medication compliance, Financial counselling
Physical Therapy and Occupational Therapy
PRIOR TO DISCHARGE CHECK LIST

· Should be evaluated by pulmonary rehab nurse

· Should have teach back done

· Patient should have follow-up with PCP within 1 week

· Follow-up with pulmonary rehab outpatient for disease management within 1 week

· COPD Action Zone should be given

· Medications should be available upon discharge

· Flu and pneumococcal vaccination given

· Medication reconciliation done

· Smoking Cessation education and/ cessation medications rxed?

· Appropriate vaccinations completed [Pneumococcal / influenza]  
INPATIENT DOCUMENTATION/CODING: 2 STEPS

	
	SPECIFY ACUITY 
a. Acute Respiratory failure

b. Acute on Chronic Respiratory failure

c. Chronic COPD


	
	SPECIFY TYPE 
a. Hypoxic  

b. Hypercapnic    

c. Combined Hypoxic and Hypercapnic   


No guideline can anticipate all the unique circumstances of patient care and as such there are times when good clinical judement will result in, and  require, deviation from this guideline. In those settings, the reason for such deviation from this guidline should be documented in the electronic medical record.
Education of parties: during admission and upon discharge 
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