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Learning Objectives

 Define COPD.

 Describe chronic bronchitis & emphysema.

 Identify risk factors & etiology.

 Identify strategies for prevention.

 Outline appropriate treatment options.
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Bernoulli 
Principle
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Bernoulli 
Principle
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Chronic Bronchitis
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Chronic 
Bronchitis

https://www.ncbi.nlm.nih.gov/books/NBK482437/



Reid 
Index
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Emphysema
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Elastase

Smoking

Neutrophils

Alpha1 Anti-Trypsin



Asthma vs Emphysema

PRIMARY CELL TYPES
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Asthma

 CD4 T-cells

 Eosinophils

 Plasma cells

 Mast cells

COPD

 Macrophages

 Neutrophils

 CD8 T- cells



Asthma vs Emphysema

KEY MEDIATORS
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Asthma

 IL-4

 IL-5

 IL-13

COPD

 IL-8

 TNF-alpha



Asthma vs Emphysema

PRIMARY INFLAMMATION SITE
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Asthma

 Proximal airways

COPD

 Distal airways

 Lung parenchyma



Risk Factors
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Smoking Pollution Genetics



Etiotypes For COPD
GOLD Definition

 COPD C- Cigarette Smoking (Vaping & Cannabis)

~Including Passive and In Utero

 COPD P- Pollution Exposure

~ Wildfire Smoke, Occupational Hazards, Air Pollution

 COPD G- Genetically determined

~ Alpha 1 Trypsin Deficiency (other genetic variants)
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Etiotypes For COPD
GOLD Definition Cont.

 COPD D- Abnormal Lung Development

~ Early Life Events, Premature and Low Birth Weight

 COPD I- Infections

~ Childhood Infections, Tuberculosis associated COPD, HIV 
associated COPD

 COPD A- Asthma

~Develops from childhood asthma

 COPD U- Unknown causes
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Boyle’s Law
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P1V1 = P2V2. 



Diagnosis of COPD

 Evaluate Symptoms

 History of Risk Factors

 Persistent dyspnea that worsens with exercise

 Recurrent Wheeze

 Chronic Cough

 Recurrent respiratory infections
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Pink Puffer VS Blue Bloater
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• Thin, pink skin
• Pursed Lip Breathing
• Dyspnea
• Minimal Cough
• Accessory Muscle Use
• Hyperinflation
• Barrel Chest
• Decreased Breath Sounds
• Tachypnea

**Pneumothorax (due to blebs)

• Obese
• Cyanotic
• Chronic, Productive 

Cough
• Digital Clubbing
• Crackles and Wheezes
• Purulent Sputum
• Peripheral Edema
• Prolonged Exhalation

** Polycythemia



Scoring
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Questionnaires

 CAT

 MRC
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Spirometry:  Obstructive Disease
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FEV1 = 1.8L

FVC = 3.2L

FEV1/FVC = 0.56

Normal

Obstructive

CRJ2



Slide 22

CRJ2 Sue i have inserted a bracket and shifted the obstructive label. The FVC in this slide is about 3.4 by eyeball - shoudl be moved down to 3.2 or the 

numbers should be changed 
Christine Jenkins, 4/14/2008



Spirometric Diagnosis 

 Post-bronchodilator FEV1/FVC 
measured 15 minutes after 
400µg salbutamol or equivalent

Obstructive Disease confirmed 
by post–bronchodilator FEV1/FVC 
< 0.7



PFT Report
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Gold Grades
Severity of Airflow Obstruction

 GOLD 1: MILD

~FEV1 > 80% predicted

 GOLD 2: MODERATE

~ 50% < FEV1 < 80% predicted

 GOLD 3: SEVERE

~30%< FEV1 < 50% Predicted

 GOLD 4: VERY SEVERE

~Very Severe FEV1 < 30% predicted
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PRISm

 COPD?

27



PRISm

 Preserved Ratio Impaired Spirometry
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Diseases Associated With 
Airflow Obstruction

COPD

Asthma

Bronchiectasis

Cystic Fibrosis

Post-tuberculosis

 Lung cancer (greater risk in COPD)

Obliterative Bronchiolitis 



Chest Imaging

 X-Ray

 Low Dose Chest CT
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Normal Chest X-Ray
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Flattened Diaphragm

32



Chest CT
Blebs
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Barrel Chest
"Blue Bloater"

34



Pink Puffer
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Complications of COPD

 Pneumonia

 Respiratory Failure

 Cor Pulmonale

 Polycythemia

 Pneumothorax
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Prevention Strategies
for Exacerbations

 Avoid Triggers for exacerbations

 Create a COPD "Action Plan"

~Green Zone, Yellow Zone, Red Zone

 Healthy Lifestyle

~ Staying active, eating healthy, managing stress

 Vaccines ( Pneumococcal, RSV, Pertussis, etc.)
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Treatment

 Patient and Family Education

 Smoking Cessation (if applicable)

 Pharmacological therapy

 Supplemental oxygen

 Valve Therapy

 Pulmonary Rehab
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Pharmacology
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Pharmacology

 Availability to the drug

 Cost of the drug to the patient

 Patients ability to administer the drug
~Dexterity, strength and cognition

42



Escalation 
of Care
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Patient already using:

LABA or LAMA

LABA + LAMA

LABA + ICS

LABA + LAMA + ICS



Escalation 
of Care
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Patient already using:

LABA + LAMA + ICS

Roflumilast

Azithromycin

Delete ICS
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Zephyr® Valve
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Lung Surgery

 Bullectomy

 LVRS

 Lung Transplant
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Exacerbation
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Exacerbation

ABG

 PH 7.19

 PaCO2 75 mmHg

 PaO2 52 mmHg

 HCO3- 30 mEq/L
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NIV 
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V60 
Modes 
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CPAP
BIPAP
AVAPS

PCV



Intubation
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Extubation
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Pulmonary 
Rehab
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Breathing exercises

Education

Phycological Counseling

Exercise Training

Nutrition counseling



Smoking Cessation
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Smoking



Smoking Cessation
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1-800-QUIT-NOW



Homecare
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Home 
oxygen

•Group I

•Group II

Home 
ventilation

•R/O OSA 
with CPAP



Resources
COPD Foundation App
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Resources
COPD 

GOLD App



Resources
ATS

Guidelines
Booklet
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Suggested Courses

 Average Volume-Assured Pressure 
Support Treatment in COPD

 COPD Management: Educating Patients 
on More Than Medication

 Understanding COPD GOLD Guidelines & 
2024 Updates

Alyssa Dittner, BSRT, RRT, PDE, TTS
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Suggested Courses

 The Latest GOLD COPD Guidelines (With 
Cases to Ponder)

 A Refresher on Pulmonary Functions 
Testing Concepts & Interpretation

Tim W. Gilmore, PhD, RRT, RRT-NPS, RRT-
ACCS, CPFT, AE-C
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Summary & Review
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