
“How art thou out of breath when thou hast breath
To say to me that thou art out of breath?”

Romeo and Juliet, William Shakespeare
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COPD Background

Affects 32 million people in US and now 3rd leading 
cause of death worldwide (aging “boomers”).

Classic triad:  
• Emphysema
• Chronic bronchitis
• Reversible airways disease (varying degrees)

Characterized by expiratory airflow limitation.
• Not fully reversible
• Usually progressive
• Associated with abnormal lung inflammatory responses



COPD Pathology



COPD:  Airflow Obstruction

 Mucous hypersecretion
• Luminal obstruction
• Chronic bronchitis

 Disrupted alveolar attachment
• Dynamic airflow limitation
• Emphysema

 Bronchial inflammation & fibrosis
• Bronchospasm (reversible component)
• Obliterative bronchiolitis (irreversible component)



COPD Pathology



COPD “Vicious Cycle” Paradigm



COPD Diagnosis



COPD Dx:  Sxs & Risk Factors



COPD Dx:  Spirometry

 Spirometry is required!

• Wheezing, dyspnea & coughing non-specific symptoms.

• Perform post-BD spirometry to confirm presence of 
persistent (i.e., irreversible) airflow limitation. 

• Post-BD FEV1/FVC < 0.70 defines the disorder. 

• Consider performing FEV1/SVC maneuver for patients 
with suspected air-trapping and FEV1/FVC > 0.70.



COPD Dx:  Spirometry



COPD Assessment:  4 Elements

 Symptoms
• Dyspnea, cough & sputum production
• Use of validated questionnaires

 Degree of expiratory airflow limitation
• Spirometry

 Risk of exacerbations
• Based on history and severity of airflow limitation

 Comorbidities
• CVD, CA, SRBD, DM, osteoporosis common co-diseases



COPD Assessment:  Symptoms

•Cough

•Phlegm

•Chest tightness

•DOE

•Activity limitation

•Functional confidence

•Sleep quality

•Energy level

Degree of negative QOL impact
• 0-10 Mild
• 11-20 Moderate
• 21-30 Severe
• 31-40 Very Severe



COPD Assessment:  Spiro Staging



COPD Global Assessment

Global Strategy for the Diagnosis, Management, and Prevention of Chronic Obstructive Lung Disease 2017 Report



AECOPD Definition



AECOPD Causes



AECOPD Causes



AECOPD:  “Vicious cycle” revisited



AECOPD Risk Factors



AECOPD Consequences

 Best Predictor = Hx of previous exacerbations
 Risk ↑ with ↑ airflow limitation (COPD severity)
 Treat with sense of urgency (ala AMI or CVA)!



AECOPD Consequences



AECOPD Consequences



AECOPD Prevention

Major principles/goals:
• Reduce symptoms

• Reduce frequency and severity of exacerbations

• Improve overall health status

• Improve exercise tolerance

• Patient-specific: 
• Comorbidities
• Side effects
• Socioeconomic realities



AECOPD:  Pharm Prevention



COPD:  Bronchodilators

 Foundation for symptom management.

 Inhaled therapy preferred.

 Choice depends on availability, response & side effects.

 Long-acting > short-acting BDs re: convenience & sx relief. 

 Long-acting BDs:
• Beta-agonists (LABAs) & muscarinic antagonists (LAMAs).
• LABA for “asthma overlap” & LAMA for smokers/chronic bronchitics.
• Reduce exacerbations and hospitalizations (LAMA > LABA).
• Improve symptoms and health status.

 Combining BDs of different classes:
• Complementary improvement in efficacy.
• Decrease risk of side effects vs higher dose of single BD class.



COPD:  Corticosteroids

 Inhaled corticosteroids (ICS)
• Consider adding to LABA for COPD pts with FEV1 < 60% predicted.
• ICS ↓ symptoms & exacerbations and ↑ lung fxn & QOL.
• May be associated with ↑ risk of pneumonia.
• Long-term monotherapy not recommended.

 Combination ICS with long-acting BDs:
• ICS + LABA:  more effective than either therapy alone.
• ICS + LABA + LAMA:  most effective combination.

 Systemic corticosteroids (IV, IM and oral):
• Long-term use not routinely recommended.
• Reserved for acute exacerbations.



COPD:  Roflumilast



COPD:  Roflumilast



COPD:  Macrolides



COPD:  Pharmacologic Algorithm



AECOPD:  Non-pharm prevention



AECOPD:  Non-pharm prevention



AECOPD:  Non-pharm prevention



COPD:  Smoking Cessation

 Intervention with greatest capacity to influence natural hx of COPD.

 Counseling:  3-minute talk = ↑ quit rate by 10%.

 Long-term quit rates of 25% possible with dedicated programs.

 Nicotine replacement protocols increase abstinence rates; E-cigarettes 
increasingly utilized but efficacy & safety controversial.

 Other pharmacotherapy (e.g., Varenicline, Bupropion, Nortriptyline)—
best used as part of overall intervention program as opposed to sole 
intervention.

 Combination intervention with behavioral support provided by trained 
health professionals (e.g., 5 step programs with “5 A’s” :  Ask, Advise, 
Assess, Assist, Arrange) plus pharmacotherapy = highest success rates.



COPD:  Pneumococcal Vaccines



AECOPD:  Influenza Vaccines



AECOPD:  Pulm Rehab



AECOPD:  Pulm Rehab



AECOPD:  Patient Education



COPD:  Financial Costs

Projected total 2017 US costs > 60 billion dollars.



COPD Readmissions



COPD Care:  Current Model



COPD Readmissions

Causes of high COPD 30-day readmission rates
• Delayed and insufficient acute treatment.

•AECOPD not fully resolved at time of discharge.

• Disjointed patient management occurs across the continuum of care. 

• Patient training is inadequate. 

• Lack of health provider follow-up care post-discharge. 

• Equipment in the home is inadequate. 

• Lack of an AECOPD Rapid Action Plan  



COPD:  Better Care Model

 In 2014, CMS through ACA introduced 30-day readmission 
reimbursement penalties.

 Designed to move from “fee-for-service” to “patient-centric” disease 
management system. 

 “Fee-for-service” = transition between acute and chronic disease 
states often disconnected and patients are often passive observers of 
their care.

“Patient-centric” = coordinated care across the acute and chronic 
phases; patients are trained and supported to be active participants in 
the management of their disease.

Healthcare “Triple Aim”:
 Improved outcomes.
 Per capita costs lowered.
 Patients experience fuller, longer and more active lives.



COPD:  Better Care Model



Patient-Centered COPD Care

1. Cross-continuum of care delivery
A. COPD coordinator function (“navigator”)

1. First:  educating & training patient and family to self-monitor & self-
manage post-discharge (e.g., Pulmonary Rehabilitation RT).

2. Second:  pulmonologist “extender” working across the continuum of 
care (particularly post-discharge) with goal of rapid response and relapse 
avoidance.

B. Efficient and effective communication between providers (PCP, 
pulmonologist, hospitalist and ED physicians).

C. Seamless discharge – no interruptions with medications nor care plan 
from the hospital to home.

C. Home visit – shortly after discharge to assess home environment
A. Proper equipment (home O2, mobility aids, nebulizers).
B. Medication reconciliation
C. Continued smoking cessation
D. Cognitive, family and financial considerations



Patient-Centered COPD Care

2. Patient and family involvement
A. Self-monitoring and self-management.
B. Early recognition and rapid response to AECOPD.
C. Facilitation of collaboration and communication with healthcare providers.

3. Active lifestyle
A. Inactivity is destructive – “shark analogy”.
B. Best predictor of COPD demise = % of time in bed/day.
C. Key role for pulmonary rehabilitationhome maintenance program.

4. Patient training
A. “Teach-back” method, inpatient-to-discharge reinforcement, checklists.
B. Proper administration of home meds (especially MDIs).
C. Mobility and exercise (walking).
D. Titration of home O2 (adjusted per home SpO2 monitoring).
E. Pursed-lips breathing.
F. Airway clearance (PEP devices).
G. Smoking cessation and avoidance of secondhand smoke.
H. Avoidance of exposure to toxic perfumes, dusts and chemicals.



Patient-Centered COPD Care

5. Proper equipment
A. Spacer for use with MDIs.
B. Appropriate O2 set-up (titrated, mobility).
C. Home pulse oximeters.
D. Airway clearance devices (PEP devices, vibrating vests).

6. AECOPD Rapid Action Plan
A. Early intervention is the key to successful exacerbation resolution and 
relapse avoidance.
B. Recognize early AECOPD signs (cough, sputum, dyspnea, rescue MDI use.
C. Checklist-procedures for patient and all providers.
D. Typical action plan:  1) call physician; 2) start Prednisone; 3) start antibiotic; 
4) bronchodilators & fluids; 5) titrate supplemental O2; 6) pursed-lip breathing; 
7) airway clearance protocol.

4. Pulmonary Rehabilitation & smoking cessation
A. Take advantage of AECOPD “teachable moment”.
B. Initiate during hospitalization prior to discharge.



COPD Readmissions Reduction



COPD Readmissions Reduction



COPD Readmissions Reduction



Final Thoughts
 COPD = persistent airflow limitation that’s common, preventable, progressive but very 
treatable; exacerbations & comorbidities contribute to overall severity.

 AECOPD episodes are major events that may be harbingers of continued deterioration and 
represent opportunities for improved care; a sense of urgency is warranted.

 COPD pharmacologic & non-pharmacologic therapy should be assessment-based and  
patient-centered with the overall aims to reduce symptoms, decrease exacerbations, improve 
general health status and maximize functional status.

 Patient-centered care offers the best opportunity to improve outcomes, costs and quality of 
life in COPD patients.

 Respiratory therapists are the key components to COPD patient-centered care as:

• Early responders (e.g., emergency department, inpatient)
• Independent practitioners providing continuity of care (physician extenders/navigators)
• Patient educators
• Provider educators (e.g., hospitalists, ER physicians)
• Discharge planners/facilitators
• Post-discharge care providers (e.g., pulmonary rehab, home visits, support groups)



Final Thoughts

As you develop your own COPD readmission 
reduction program, please keep in mind this 

inspirational (pun intended) thought…



“Do or do not--there is no try.”

Yoda
Jedi Master





COPD Exacerbation



COPD Exacerbation



COPD Exacerbation



COPD Exacerbation



COPD:  BODE Index
Celli et al NEJM 2004
B – Body mass index (BMI)
O – degree of airflow Obstruction (FEV1)
D – degree of Dyspnea (mMRC)
E – Exercise tolerance (6 minute walk in meters)

Q1
Q2
Q3
Q4



COPD:  BODE Index



COPD: Beta2-agonists

 Developed via modifications of Epinephrine molecule

 Beta2-receptor specific:  Bronchial smooth muscle relaxants

 Beta specificity lost at higher  dosesCV and CNS side effects

 Examples:  Albuterol, Levalbuterol, Salmeterol, Formoterol

 Other actions:  
• Decrease mast cell mediator release
• Inhibit neutrophil, eosinophil and lymphocyte functional responses
• Increase mucociliary transport
• Affect vascular tone
• Decrease pulmonary edema



COPD:  Anticholinergics



COPD:  Anticholinergics



COPD:  MX & PDE4i

 Methylxanthines (Theophylline)
• Less effective and less well-tolerated than long-acting BDs.
• May be option for nocturnal symptoms, less $.
• May reduce exacerbations as single agent.
• May improve lung function when added to LABA MDI.

 Phosphodiesterase-4 Inhibitors (Roflumilast)
• ↓ exacerbations in GOLD 3 & 4 patients with chronic bronchitis.
• Additive effect when added to LABA MDIs; no data with ICS yet.
• No change in lung function.
• Variable effects on perceived breathlessness.



COPD:  Other Pharm

 Vaccines
• Influenza vaccines yearly.
• Pneumococcal vaccine:  all patients > 65 yrs & those < 65 yrs with 
FEV1 < 40% predicted.

 Alpha-1 Antitrypsin augmentation therapy
• Only PiZZ, PiSZ, PiNN, PiNZ (functionally deficient  homozygotes).
• Screening for A1ATD indicated for all COPD pts.

 AntibioticsAzithromycin
• Immunomodulating & antiinflammatory effects 
• NEJM August 2011; 250 mg/day
• COPD pts with previous exacerbation that yr or home O2.
• 27% decrease in risk of exacerbation.
• Beware: hearing loss, QTc prolongation, macrolide-resistant 
organisms. 



COPD:  Other Pharm

 Mucolytic agents (Carbocysteine, Dornase)
• Patients with viscous sputum may benefit.
• Reserve for use with chronic bronchitis patients.
• Usually marginal functional improvement.

 Antitussivesnot recommended.

 Vasodilators
• Common coexistence of pulmonary HTN. 
• Nitric Oxide contraindicated in stable COPD.
• PDE5i (Sildenafil) ↓ PA pressures but also ↓ PaO2.



COPD:  Pulm Rehab



COPD:  Pulm Rehab



COPD:  Oxygen Therapy

 Long-term O2 therapy (> 15 hrs/day) for COPD 
with chronic respiratory failure (NOTT):

• Improves mortality.
• May improve QOL, CV morbidity, depression, cognitive function, 
exercise capacity and hospitalizations.

 Indications:
• PaO2 < 55 mmHg or SaO2 < 88%.
• PaO2 55-60 mmHg or SaO2 > 88% & evidence of pulm HTN, CHF 
or polycythemia (Hct > 55%).



COPD:  PAP Therapy

 Non-invasive ventilation (e.g., BPAP)
• Usually combined with O2 therapy.
• May benefit some patients 

 Daytime hypercapnia.
 Obstructive sleep apnea.

• May improve survival but not overall QOL.

Sleep-related breathing disorders
• COPD + OSA (“Overlap Syndrome”).
• Two high-prevalence disorders.

 11% OSA patients with FEV1/FVC < 0.60.
 29% COPD with AHI > 5.

• Treatment with CPAP = ↓ mortality, ↓hospitalizations & ↑QOL.



Lung volume reduction surgery (LVRS) is more 
efficacious than medical therapy among patients 
with upper-lobe predominant emphysema and low 
exercise capacity.  

LVRS is costly relative to health-care programs not 
including surgery.

In appropriately selected patients with very severe 
COPD, lung transplantation has been shown to 
improve quality of life and functional capacity.

© 2014 Global Initiative for Chronic Obstructive Lung Disease

COPD:  Surgical Treatments



COPD:  Discharge Checklist

 Tobacco smoking cessation 

 Vaccine administration

 ICS + LABA + LAMA MDIs (Category C & D patients)

 Inhaler instruction with actual device

 Oxygen titration, instruction, nocturnal screening and prescription

 CS taper instruction and monitoring

 Pulmonary rehabilitation referral and exercise prescription

 Self-management care plan

 Assess for drug affordability

 Follow-up care plan
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