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Objectives

• Review the definition of COPD

• Review the diagnostic approach to COPD 

• Review the therapeutic approach to outpatient COPD management 



Patient Case

Mr. H is a 78 YOM with PMH COPD who presents as a new patient 
with several months of gradually worsening dyspnea on exertion 
and cough. 

• A year ago, Mr. H could walk 2 blocks before being short of 
breath, but now can only walk <1 block (<100 meters) before 
being short of breath.

• He has a daily productive cough of clear mucus. 

• He is taking albuterol PRN, using it 4 times daily with mild relief.

• He is a current smoker with a 45-pack year history. 

In the office, he is comfortable appearing with SpO2 96%. His 
pulmonary exam is notable for decreased breath sounds bilaterally 
without wheezes or rhonchi. 



What is your 
differential diagnosis 
for Mr. H’s dyspnea? 





Differential Diagnosis

• Lower respiratory tract infection 

• Obstructive lung disease 
• COPD

• Asthma

• Bronchiectasis

• Bronchiolitis obliterans

• Restrictive lung disease
• Interstitial lung disease

• Congestive heart failure

Dyspnea

Acute 

Pulmonary

Non-Pulmonary

Chronic 

Pulmonary

Non-Pulmonary



COPD

“COPD is a common, preventable and treatable disease that is 
characterized by persistent respiratory symptoms and airflow 
limitation that is due to airway and/or alveolar abnormalities usually 
caused by significant exposure to noxious particles or gases.” 

• Systemic disease associated with comorbidities: Cardiovascular 
disease, metabolic syndrome, lung cancer, osteoporosis, skeletal 
muscle weakness, depression and anxiety

https://goldcopd.org/2021-gold-reports/ + N. Putcha. Comorbidities and Chronic Obstructive Pulmonary Disease: Prevalence, 
Influence on Outcomes, and Management

https://goldcopd.org/2021-gold-reports/


Significance of COPD

• Affects 5 percent of the adult 
population 

• One of the top 3 causes of death 
worldwide

• Associated with significant 
economic burden with high 
resource utilization (Direct costs 
of $32 billion and indirect costs 
of $20 billion in US)

https://goldcopd.org/2021-gold-reports/ + https://policylab.us/clinical-trials/copd/

https://goldcopd.org/2021-gold-reports/
https://policylab.us/clinical-trials/copd/


Types and Other Terminology

• Chronic Bronchitis = chronic productive cough for at least 3 months in 2 
consecutive years

• Emphysema = structural destruction of air-space walls with abnormal 
enlargement of the gas-exchanging alveoli distal to the terminal 
bronchioles

• Asthma COPD Overlap = persistent airflow limitation with several features 
associated with both asthma and COPD

• Overlap Syndrome = co-existence of OSA and COPD
• Combined Pulmonary Fibrosis and Emphysema (CPFE) = exertional 

dyspnea, upper-lobe emphysema and lower-lobe fibrosis, preserved lung 
volume and severely diminished capacity of gas exchange

• Preserved Ratio Impaired Spirometry (PRISm-COPD) = reduced FEV1 or 
FVC in setting of preserved FEV1/FVC



Risk Factors

• COPD results from complex 
interaction between genes and 
environment
• Most important environmental RF 

is cigarette smoking

• Occupational exposures are 
under-appreciated 

• Best documented genetic RF is 
alpha-1 anti-trypsin deficiency. 
Other genes include MMP-12

https://goldcopd.org/2021-gold-reports/



Pathophysiology

• Chronic inflammatory response 
may induce parenchymal tissue 
destruction and disrupt defense 
mechanisms

• Oxidative stress, protease-
antiprotease imbalance, and 
inflammatory mediators play a 
role in pathogenesis 

• Airflow limitation is a result of 
both small airway disease and 
parenchymal destruction 

https://goldcopd.org/2021-gold-reports/



What test do you order 
to evaluate Mr. H’s 
dyspnea? What do you 
expect it to show?
Hint: How is COPD diagnosed? 





Diagnosis

• Consider in patient with 
dyspnea, chronic cough, and 
sputum production; history of 
recurrent lower respiratory tract 
infections; history of exposure to 
risk factors 

• Spirometry is required to make 
the diagnosis with traditional 
post-bronchodilator FEV1/FVC 
ratio <0.7

https://goldcopd.org/2021-gold-reports/



PFTs

• Flow-volume loop: Scooped

https://pftforum.com/



PFTs

Measurement Values

FEV1/FVC ratio <0.7 (fixed) or <LLN

FEV1 Reduced

Bronchodilator challenge 
(>12% and 200 cc)

No

TLC Normal-increased

RV Normal-increased

DLCO Normal-reduced



Imaging

• Hyperinflation 

• Flattened diaphragm

https://radiopaedia.org/



Imaging

• Emphysema = areas of low 
attenuation with parenchymal 
destruction
• Centrilobular emphysema

• Panlobular emphysema
• Affects the whole secondary lobule 

• Paraseptal emphysema
• Adjacent to pleura and interlobar 

fissures

Masashi Takahashi et al. Imaging of pulmonary emphysema: A pictorial review + https://radiopaedia.org/
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Patient Case

Mr. H returns from the PFT lab. His PFT report reads: 

• FEV1/FVC 42% 

• FEV1 57%, FVC 79%

• TLC 124%, RV 260% 

• DLCO 79%  



What GOLD stage is 
Mr. H’s COPD?





mMRC Dyspnea Scale

https://goldcopd.org/2021-gold-reports/

1          0          0



COPD Assessment Test

https://goldcopd.org/2021-gold-reports/



Grading of COPD

https://goldcopd.org/2021-gold-reports/



Bode Index

• Provides prognostic information 
than FEV1

• Predicts frequency of 
exacerbation

• Assesses risk of death

B.R. Celli et al. The body-mass index, airflow obstruction, dyspnea, and exercise capacity index in chronic obstructive pulmonary 
disease + V.A. Hodgev et al. Correlation of frequency of exacerbations with the BODE index in COPD patients



What treatment 
options should we 
consider? 





Outpatient Management (Initial)

• Smoking cessation

• Pharmacologic therapy with assessment of inhaler technique

• Influenza, pneumococcal and Tdap vaccination

• Evaluation of comorbidities including depression/anxiety, lung cancer 
(if meets screening criteria)

ACCP and CTSG. Prevention of Acute Exacerbations of COPD + J Sehl. Adherence to COPD management guidelines in general 
practice? A review of the literature



Outpatient Management

https://goldcopd.org/2021-gold-reports/ + ATS. Pharmacologic Management of Chronic Obstructive Pulmonary Disease. 

LAMA-LABA (preferred over LABA-ICS) LAMA-LABA-ICS

https://goldcopd.org/2021-gold-reports/


Commonly used Inhalers

SABA SAMA LABA LAMA ICS

Albuterol Ipratropium Arformoterol Aclidinium Beclometasone

Fenoterol Oxitropium Formoterol Glycopyrronium Budesonide

Levalbuterol Indaceterol Glycopyrrolate Ciclesonide

Terbutaline Olodaterol Revefenacin Fluticasone

Salmeterol Tiotropium Mometasone

Umeclidinium Triamcinolone

ASE: dry mouth, 
tachycardia, 
Uretention

ASE: thrush



Study Exacerbation Mortality Caveat

TORCH (RCT, 
double-blind)

P: COPD 
I: LABA-ICS, LABA, ICS
C: Placebo 
O: Mortality

Less exac in LABA-ICS > 
placebo

No difference More PNA in 
ICS

UPLIFT (RCT, 
double-blind)

P: COPD >40 with FEV1/FVC <70, FEV1<70
I: (+)LAMA
C: Any resp inh except LAMA
O: Decline in FEV1  *No change

Less exac in (+)LAMA No difference

FLAME (RCT, 
double-blind, 
Non-inf)

P: COPD with 1 exac within 1 yr
I: LAMA-LABA
C: ICS-LABA
O: Rate of COPD exac

Less exac in LABA-LAMA > ICS-
LABA

No difference More PNA in 
ICS-LABA

POET-COPD 
(RCT, Double-
blind, 
Parallel)

P: COPD with 1 exac within 1 yr
I: LAMA
C: LABA 
O: Time to COPD exac

Longer time btwn time to 
COPD exac with LAMA > LABA
Less exac in LAMA > LABA 

WISDOM 
(Double-
blind, 
Parallel)

P: severe COPD with 1 exac within 1 yr
I: LABA/LAMA/ICS
C: LABA/LAMA/ICS → LABA/LAMA
O: Time to mod-severe COPD exac

(-)ICS was not assoc with 
increase in COPD exac

(-)ICS had 
moderate 
decrease in 
FEV1

Multiple RCTs (IMPACT, FULFIL, TRILOGY) showing less exac in single-inhaler LABA/LAMA/ICS > LABA-ICS and LAMA/LABA   



Patient Case

He returns for his follow-up visit 3 months later. 

• Since his last visit, he was hospitalized for COPD 
exacerbation, but did not require intubation. He was 
prescribed 5-days of prednisone and azithromycin with 
some modest improvement. 

• He is still on tiotropium and albuterol PRN. 



How can his 
pharmacologic 
therapy be 
escalated? 





Grading of COPD

https://goldcopd.org/2021-gold-reports/



Outpatient Management

https://goldcopd.org/2021-gold-reports/ + ATS. Pharmacologic Management of Chronic Obstructive Pulmonary Disease. 

LAMA-LABA (preferred over LABA-ICS) LAMA-LABA-ICS

https://goldcopd.org/2021-gold-reports/


Commonly used Inhalers

LABA-ICS LABA-LAMA LABA-LAMA-ICS

Formoterol-Beclometasone Formoterol-Aclidinium Fluticasone-Umeclidinium-
Vilanterol

Formoterol-Budesonide Formoterol-Glycopyrronium Beclometasone-Formoterol-
Glycopyrronium

Formoterol-Mometasone Indaceterol-Glycopyrronium Budesonide-Formoterol-
Glycopyrrolate

Salmeterol-Fluticasone Olodaterol-Tiotropium

Vilanterol-Fluticasone Vilanterol-Umeclidinium



Patient Case

Mr. H. had been stable and not requiring any hospitalizations 
since maximizing his inhaler therapy. He was lost to follow-up.

He has returned as his symptoms are now worse. 

• Recently, he had been admitted to the hospital twice for 
COPD exacerbation. 



What treatment 
should we 
consider?





Outpatient Management (Advanced)

• Additional medications to reduce COPD exacerbations

• Pulmonary rehabilitation

• Nutrition assessment

• Long-term oxygen therapy in patients with severe chronic hypoxemia

• Long-term non-invasive ventilation in patients with severe chronic 
hypercapnia

ACCP and CTSG. Prevention of Acute Exacerbations of COPD + J Sehl. Adherence to COPD management guidelines in general 
practice? A review of the literature



Medical Management

• Phosphodiesterase-4 (PDE-4) inhibitor e.g. roflumilast 
• Reduces risk of COPD exacerbations in patients with severe COPD associated with 

chronic bronchitis and a history of frequent COPD exacerbations
• Decreases inflammation and may promote airway smooth muscle relaxation 

• Antibiotic e.g. azithromycin 
• Reduces risk of COPD exacerbations in moderate-severe COPD patients with history 

of frequent COPD exacerbations 
• May have anti-inflammatory effects 
• Caveat: Hearing impairment

• Oral mucolytic agent e.g. NAC
• ?Reduces risks of COPD exacerbations in moderate-severe COPD patients with 

history of frequent COPD exacerbations 



Pulmonary rehabilitation

• Patient education

• Baseline assessment of 
shortness of breath

• Individualized exercise program

• Training in controlled breathing 
techniques

• Nutritional counseling

• Psychological support



Chronic O2 therapy

• Improved mortality with 
continuous O2 therapy in 
patients with significant resting 
hypoxemia

https://goldcopd.org/2021-gold-reports/ + ACP. Continuous or nocturnal oxygen therapy in hypoxemic chronic obstructive lung 
disease: a clinical trial. Nocturnal Oxygen Therapy Trial Group

https://goldcopd.org/2021-gold-reports/


NIPPV

• Useful in COPD patients with 
chronic respiratory failure with 
persistent hypercapnia (PaCO2 
>52) after hospitalization 
discharge

S. McKinstry. Respirology



Patient Case

You take a multi-modal approach to his management

• You confirm that Mr. H’s SpO2 95% on room air and with exertion. 

• After reviewing the options, he elects to try roflumilast. While he 
initially had some diarrhea for the first couple weeks, his diarrhea 
has improved. 

• You enroll him in pulmonary rehabilitation. He has significant 
improvement with pulmonary rehabilitation, demonstrating an 
increase in his six-minute walk distance.

Of note, his girlfriend mentioned that she was being evaluated for 
lung volume reduction surgery. He wants to know if he would 
benefit from it as well.



What other 
surgical/bronchoscopic
options are available? 
Also: What patient characteristics are needed 
for LVRS? 





Outpatient Management (Advanced) 

• Surgical or bronchoscopic interventions

• Palliative approach in advanced COPD

ACCP and CTSG. Prevention of Acute Exacerbations of COPD + J Sehl. Adherence to COPD management guidelines in general 
practice? A review of the literature



Surgical therapy

• Bullectomy if symptomatic 
despite maximal therapy, 
bullae occupies >30-50% of 
hemithorax +/- displaces 
adjacent lung tissue

https://goldcopd.org/2021-gold-reports/ + https://www.templehealth.org/

https://goldcopd.org/2021-gold-reports/


Surgical therapy

• Lung volume reduction surgery in 
symptomatic COPD patients despite 
maximal therapy with heterogenous 
(upper lung) emphysema, marked 
airflow obstruction with FEV1 <45%, 
DLCO >20%, and low exercise capacity 

• Caveat: Increased mortality in patients with FEV1 <20 
percent predicted or DLCO <20 percent predicted or non-
upper lobe emphysema on chest CT

https://goldcopd.org/2021-gold-reports/ + https://www.templehealth.org/

https://goldcopd.org/2021-gold-reports/


Bronchoscopic therapy

• Endobronchial valve in 
symptomatic COPD patients 
despite maximal therapy 
• Caveat: Risk of PTX in 26-29%

https://my.clevelandclinic.org/ + https://goldcopd.org/2021-gold-reports/

https://my.clevelandclinic.org/
https://goldcopd.org/2021-gold-reports/


Lung Transplantation

• Lung transplantation in COPD 
patients despite maximal 
therapy, not candidates for 
surgical or bronchoscopic
intervention with high BODE 
index >5, resting hypoxemia or 
hypercapneia
• Improved survival benefit in COPD 

patients with BODE score ≥7 

https://goldcopd.org/2021-gold-reports/



Palliative Care in COPD

• It is definitely appropriate to 
have discussions with family 
about prognosis and values in 
COPD Clinic with conjunction 
with Palliative Care Serivces

• Focus on symptom management 
with non-pharmacologic (e.g. 
fan) and pharmacologic 
management (e.g. opioids)

K.F. Hyden. Home-Based Palliative Care: Perspectives of Chronic Obstructive Pulmonary Disease Patients and Their Caregivers



Patient Case

CT shows relatively homogeneous emphysema. You explain 
that he is not a candidate for LVRS due to homogeneous 
emphysema. 

He is doing well otherwise. 



Summary

• COPD is a disease that is characterized by airflow limitation usually 
caused by significant exposure to noxious particles or gases

• COPD grading is based on patient-centered measures (symptoms and 
exacerbation history)

• Outpatient management of COPD focuses on both pharmacologic 
and non-pharmacologic measures 



Please contact me if questions 
Email address: e4lin@health.ucsd.edu


