
Chronic Obstructive Pulmonary Disease
(COPD)

& Acute Exacerbations
Clinical Overview, Diagnosis, Assessment, and Management Guidelines
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Slide 2: Introduction to COPD

Core Definition: Chronic Obstructive Pulmonary Disease (COPD) is characterized by progressive, mostly irreversible

airflow limitation associated with an enhanced chronic inflammatory response.

Diagnostic Gold Standard:

Spirometry  is required to formally establish a diagnosis.

Primarily indicated and screened for in patients over 40 years old presenting with typical symptoms.

Important Age Exception:

If a patient is diagnosed with COPD under the age of 40, a genetic screening for α1-Antitrypsin deficiency must be

promptly initiated.

• 

• 

◦ 

◦ 
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Slide 3: Phenotypes of COPD

COPD traditionally presents in two distinct clinical phenotypes, though overlap is common:

Chronic Bronchitis ("Blue Bloater")

Productive cough for ≥ 3 months per year over

2 consecutive years.

Key Clinical Signs: Patient is often obese,

edematous, cyanotic with pulmonary

hypertension, Cor Pulmonale, and high pCO2

levels.

Emphysema ("Pink Puffer")

Structural destruction of the alveoli leading to

permanent airspace enlargement.

Key Clinical Signs: Cachectic (thin)

appearance, severe progressive dyspnea,

normal baseline pCO2, and classic pursed-lip

breathing.

• 

• 

• 

• 
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Slide 4: Pathophysiology & Risk Factors

Inflammatory Nature:

Involves severe, progressive small-airway

inflammation.

The baseline level of acute eosinophilic inflammation is

lower than in Asthma.

Characterized by permanent, irreversible structural

airflow obstruction.

Primary Risk Factors

Smoking: Accounts for 80% of all COPD

risks (includes second-hand passive

exposure).

Biomass Exposure: Fuel/wood smoke,

organic or mineral dusts in poorly ventilated

settings.

Genetics: Homozygous α1-antitrypsin

deficiency.

• 

◦ 

◦ 

◦ 

• 

• 
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Slide 5: Clinical Presentation & Patient Profiles

Primary Presenting Symptoms: 1. Exertional Dyspnea (Most common) • 2. Chronic Cough • 3. Sputum Production

Type 1: Low

Awareness

Asymptomatic at rest. They

unconsciously reduce daily

physical activities to avoid

dyspnea, often presenting

only with generalized fatigue.

Type 2: Symptomatic

Present with overt, classic

symptoms including clear

exertional dyspnea, chronic

productive cough, and

persistent sputum.

Type 3: Exacerbators

Frequent acute flare-ups, severe

wheezing, and progressive

respiratory decline. May present

with advanced respiratory failure

as their initial diagnosis.
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Slide 6: Physical Examination & Diagnosis

Symptom Dynamics: Symptoms typically demonstrate diurnal variability, often worsening overnight or during early

morning hours.

Physical Exam Findings:

In early or mild stages, the chest examination can be completely normal.

In moderate to advanced stages, forced expiratory wheezing  is the classic and most reliable finding.

Diagnostic Criteria Summary:

A clinical diagnosis is confirmed when a patient with relevant exposures and symptoms demonstrates a Post-

Bronchodilator FEV1/FVC < 70%, proving incomplete reversibility of airflow limitation.

• 

• 

◦ 

◦ 

• 
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Slide 7: Severity Classification (GOLD Criteria)

In patients with a confirmed post-bronchodilator FEV1/FVC < 70%, the severity of airflow limitation is graded using the

following spirometric thresholds:

GOLD Stage Severity Spirometric Criteria (Post-Bronchodilator FEV1 % Predicted)

GOLD 1 Mild FEV1 ≥ 80% predicted

GOLD 2 Moderate 50% ≤ FEV1 < 80% predicted

GOLD 3 Severe 30% ≤ FEV1 < 50% predicted

GOLD 4 Very Severe FEV1 < 30% predicted
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Slide 8: Acute COPD Exacerbation (AECOPD)

Definition: An acute event characterized by a worsening of the patient's respiratory symptoms that is beyond normal

day-to-day variations and leads to a change in medication.

The Three Cardinal Symptoms of Exacerbation:

Significant increase in baseline dyspnea.

Increase in sputum volume.

Increase in sputum purulence (and viscosity/mucoid nature).

Clinical Significance:

Exacerbations dramatically lower quality of life, accelerate lung function decline, and directly increase mortality risks.

Each acute episode can permanently reset the patient's baseline.

• 

• 

1. 

2. 

3. 

• 
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Slide 9: Triggers of Exacerbation

Infectious Triggers (70% of Cases)

Bacterial & Viral Triggers: Direct infection of

the respiratory tract.

Most Common Bacterial Pathogens:

Streptococcus pneumoniae

Moraxella catarrhalis

Haemophilus influenzae

Clinical Note  Pneumonia represents an

alveolar infection, distinct from a typical

bronchial COPD exacerbation flare-up.

Non-Infectious Triggers

Environmental Irritants: Severe air pollution,

heavy smog, or sudden drops in outdoor

temperature (cold weather).

Poor Adherence: Improper use or sudden

discontinuation of baseline maintenance inhalers.

Idiopathic: Up to 30% of exacerbation triggers

remain unidentified.

• 

• 

◦ 

◦ 

◦ 

• 

• 

• 

• 
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Slide 10: Risk Factors & Severity of Exacerbation

Predictors of Frequent Flare-ups

Advanced chronological age.

Longer duration of baseline COPD.

History of previous exacerbations (The single

strongest clinical predictor).

Advanced baseline spirometry stage (GOLD 3 or 4).

Clinical Severity Classification

Mild Exacerbation: Patient exhibits only 1 of the 3

cardinal symptoms (often just a change in sputum color/

viscosity).

Moderate Exacerbation: Patient exhibits exactly 2 of

the 3 cardinal symptoms.

Severe Exacerbation: Patient exhibits all 3 cardinal

symptoms simultaneously.

• 

• 

• 

• 

• 

• 

• 
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Slide 11: Differential Diagnosis (DDx) for AECOPD

Because symptoms are non-specific, critical mimicking or co-existing life-threatening conditions must be systematically

ruled out:

Condition Clinical Distinctions & Testing

Pneumonia
Marked by high fever, leukocytosis, and localized crackles; confirmed via Chest X-ray

infiltrates.

Pneumothorax Sudden onset unilateral chest pain, hyperresonance, and absent breath sounds.

Pulmonary Embolism

(PE)
Severe acute dyspnea without airway changes. Note: PE can co-exist with AECOPD.

Acute Decompensated HF Presents with orthopnea, bilateral crackles, jugular venous distension, and pitting edema.

Cardiac Arrhythmias Palpitations, chest tightness, or hemodynamic shifts; evaluated via 12-lead ECG.
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Slide 12: Clinical History & Evaluation in AECOPD

A focused, swift clinical history is critical to guide triage and immediate medical intervention:

Symptom Dynamics: What is the exact duration of the current flare-up? Which of the cardinal symptoms have

increased from baseline, and by what magnitude?

Sputum Characteristics: What is the current volume, color, and viscosity?

Recent Triggers: Has the patient had a recent Upper Respiratory Infection (URI) or viral illness?

Baseline History: What maintenance respiratory medications do they use? Do they require long-term home oxygen

therapy?

Red Flag Screen: Is there a high fever (pneumonia), pleuritic chest pain (PE/pneumothorax), or rapid weight gain

and orthopnea (heart failure)?

• 

• 

• 

• 

• 
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Slide 13: Physical Examination in AECOPD

1. Vitals & Mental Status

Neurological: Assess for somnolence, confusion, or

asterixis ( signs of CO2 narcosis ).

Tachypnea & Tachycardia: Document RR and HR.

Oxygenation: Pulse oximetry (SpO2) at room air vs.

oxygen.

2. Systemic & Chest Exam

Cyanosis & Neck: Central cyanosis; check for Jugular

Venous Distension (JVD).

Chest: Expiratory wheezing. Absence of crackles helps

rule out simple pneumonia/HF.

Abdomen & Extremities: Ascites/edema (Cor

Pulmonale); check for unilateral calf swelling (DVT/PE

risk).

• 

• 

• 

• 

• 

• 
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Slide 14: Diagnostic and Triage Criteria

Approximately 80% of AECOPD cases are managed as outpatients, while 20% require hospitalization.

Indications for Hospitalization or ICU Admission

Severe Tachypnea (RR > 30 bpm) or Tachycardia (HR > 100 bpm).

Use of accessory respiratory muscles or paradoxical thoracoabdominal chest movement.

Acute respiratory acidosis or worsening hypoxemia/hypercapnia on blood gas.

Altered mental status, worsening central cyanosis, or hemodynamic instability.

Hypoxemia failing to correct safely with supplemental oxygen (SpO2 < 88%).

Inability to tolerate oral medications or failure to respond to initial emergency department care.

• 

• 

• 

• 

• 

• 

14COPD & Acute Exacerbations Presentation 



Slide 15: Outpatient Investigations & Diagnostics

Clinical Diagnosis: The diagnosis of a COPD exacerbation is purely clinical; advanced diagnostics are utilized to

rule out complications.

Chest X-ray (CXR): Not universally mandatory for mild outpatients. Strongly indicated if crackles are auscultated, a

high fever is present, or a pneumothorax/pneumonia is clinically suspected.

Laboratory Evaluation: Complete Blood Count (CBC) to screen for leukocytosis or anemia, serum electrolytes,

Blood Urea Nitrogen (BUN), and Serum Creatinine.

Blood Gas (VBG/ABG): Indicated if the patient has a very severe baseline obstruction, a history of hypercapnic

respiratory failure, or shows signs of altered consciousness.

• 

• 

• 

• 
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Slide 16: Outpatient Management – Bronchodilators

Short-acting bronchodilators are the cornerstone of acute pharmacological management:

First-line Therapy: SABA (Short-Acting Beta-Agonists)

Example: Salbutamol / Albuterol

Acute Dosing: 2 puffs every 2 to 4 hours for the initial 24 to 48 hours.

Maintenance: Transition to 2 puffs every 4 to 6 hours based on clinical response, eventually using PRN (as

needed) as symptoms stabilize.

Second-line / Adjunct Therapy: SAMA (Short-Acting Muscarinic Antagonists)

Example: Ipratropium Bromide (Atrovent)

Dosing: 2 puffs every 2 to 4 hours initially, then spaced to every 4 to 6 hours as dyspnea improves. Can be

combined with SABA.

• 

◦ 

◦ 

◦ 

• 

◦ 

◦ 
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Slide 17: Outpatient Management – Corticosteroids

Role of Systemic Corticosteroids:

Systemic corticosteroids shorten recovery time, improve lung function (FEV1), improve oxygenation, and decrease

the risk of early relapse.

Standard Outpatient Protocol:

Medication: Oral Prednisolone

Dose: 30 mg to 40 mg once daily.

Duration: Typically 5 to 10 days (guidelines state up to 14 days, but shorter 5-day courses are often sufficient).

Tapering Rule:

No tapering of the corticosteroid dose is required if the total duration of the course is less than 3 weeks.

• 

• 

◦ 

◦ 

◦ 

• 
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Slide 18: Outpatient Management – Antibiotics

When are Antibiotics Indicated?

Mild Exacerbation  Not required. Avoid routine use.

Moderate to Severe Exacerbation  Strongly indicated if the patient presents with increased sputum purulence

combined with either increased sputum volume or increased dyspnea.

Standard Empiric Therapy (Respiratory Fluoroquinolone):

Medication: Levofloxacin (Tavanex)

Dosing: 500 mg orally once daily (QD).

Duration: 5 days.

• 

◦ 

◦ 

• 

◦ 

◦ 

◦ 
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Slide 19: Pseudomonas Risk in AECOPD

Pseudomonas aeruginosa accounts for approximately 15% of bacterial exacerbations and is linked to severe airflow

failure and poor clinical outcomes.

The 5 Major Risk Factors for Pseudomonas Infection:

Prolonged Steroid Use: Continuous use of oral systemic corticosteroids for > 3 weeks.

Recent Antibiotic Exposure: Use of broad-spectrum antibiotics within the past 3 months (e.g.,

Cephalosporins, Fluoroquinolones, Penicillins).

Structural Lung Changes: Documented history or radiographic evidence of bronchiectasis.

Severe Baseline Airflow Obstruction: Baseline FEV1 < 30% predicted (GOLD 4).

Prior Colonization: Previous isolation of Pseudomonas aeruginosa from sputum cultures.

1. 

2. 

3. 

4. 

5. 
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Slide 20: Poor Prognosis Risk Factors in COPD

When triaging a patient with an acute exacerbation, the presence of any of the following parameters carries a high risk of

outpatient failure and a poor clinical prognosis:

Severe Cardiovascular Comorbidities: Active

history of Ischemic Heart Disease (IHD) or Heart

Failure (HF).

Advanced Lung Obstruction: Baseline FEV1 <

50% predicted (GOLD 3 or 4).

Frequent Flare-up History: Experiencing more than

2 acute exacerbations per year.

Advanced Chronological Age: Patients older than 65

years.

Recent Hospitalization: Any inpatient admission due to

a COPD exacerbation within the preceding 3 months.

Chronic Oxygen Dependence: Patients requiring

baseline Long-Term Home Oxygen Therapy.

• 

• 

• 

• 

• 

• 
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Slide 21: Outpatient Antibiotic Selection – Low-Risk Group

Patient Criteria: Low Risk

The patient has NO risk factors for Pseudomonas infection AND NO risk factors for a poor prognosis.

First-line Recommended Regimen:

Tablet Azithromycin: 500 mg orally once daily (QD) for a 3-day course.

Alternative Regimen Options (5-Day Courses):

Cefixime: 400 mg orally once daily (QD) for 5 days.

Cefuroxime: 500 mg orally every 12 hours (Q12h) for 5 days.

• 

• 

• 
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Slide 22: Outpatient Antibiotic Selection – Moderate-Risk
Group

Patient Criteria: Moderate Risk

The patient has at least one risk factor for a poor prognosis, BUT has NO risk factors for a Pseudomonas

infection.

Recommended First-line Regimens (5-Day Courses):

Tablet Co-Amoxiclav (Augmentin): 625 mg orally every 8 hours (Q8h) for 5 days.

Levofloxacin (Tavanex): 500 mg orally once daily (QD) for 5 days.

Moxifloxacin: 400 mg orally once daily (QD) for 5 days (alternative respiratory fluoroquinolone).

• 

• 

• 
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Slide 23: Outpatient Antibiotic Selection – High-Risk Group

Patient Criteria: High Risk

The patient has at least one risk factor for Pseudomonas infection AND at least one risk factor for a poor

prognosis.

Targeted Anti-Pseudomonal Oral Regimens (5-Day Courses):

Levofloxacin (Tavanex): 500 mg orally once daily (QD) for 5 days. 

(Provides excellent coverage against respiratory pathogens plus reliable anti-pseudomonal activity)

Ciprofloxacin: 500 mg orally every 12 hours (Q12h) for 5 days. 

(Strong anti-pseudomonal coverage, though weaker against Streptococcus pneumoniae compared to Levofloxacin)

• 

• 
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Slide 24: Non-Pharmacological & Oxygen Therapy

Lifestyle Interventions:

Smoking cessation remains the single most effective intervention capable of slowing the downward trajectory of FEV1

and reducing the frequency of future exacerbation cycles.

Controlled Oxygen Therapy Protocol:

In patients prone to hypercapnia, oxygen flow rates must be carefully and tightly titrated.

Target SpO2 Window: 88% to 92%

Avoid over-oxygenation to safeguard against the abolition of the hypoxic respiratory drive, which can induce

severe CO2 retention, respiratory acidosis, and narcosis.

• 

• 

◦ 

◦ 

◦ 
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Slide 25: Long-term Maintenance Therapy Post-Exacerbation

Inhaled Corticosteroid (ICS) Evaluation:

Upon successful resolution of an acute exacerbation, clinicians must re-evaluate the patient's baseline management

and consider the necessity of initiating long-term maintenance Inhaled Corticosteroids (ICS) to reduce future risk,

particularly if blood eosinophils are elevated.

Long-Acting Bronchodilator Guidelines:

If the patient was never on long-acting inhalers prior to the flare-up, initiating them immediately during the acute

outpatient phase is not mandatory.

If already prescribed, baseline maintenance with LABA (Long-Acting Beta-Agonists) and/or LAMA (Long-Acting

Muscarinic Antagonists) must be steadily continued alongside the short-acting rescue drugs.

• 

• 

◦ 

◦ 
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Slide 26: Mucolytic Therapy in COPD Exacerbation

Role of N-Acetylcysteine (NAC):

Dosing: 600 mg orally twice daily (Q12h).

Clinical Selection Criteria:

Is mucolytic therapy universally indicated for all acute COPD exacerbations?

Clinical Answer: NO. Mucolytic therapy should not be routinely prescribed. Its use is strictly indicated and

beneficial only in patients presenting with thick, highly viscous, purulent mucoid sputum where clearance

of secretion is severely impaired.

• 

◦ 

• 
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