
COPD, how we do this
in Primary Care!
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Mitigating Potential Bias

Potential sources of bias identified in the 
preceding 2 slides have been mitigated as follows:
• Information/recommendations provided in the 

following program will be evidence- and/or 
guideline-based and opinions of the speaker will 
be identified as such.

• Current Canadian and International guidelines 
are referenced.



Statistics of note

https://respiratoryhealth.org/copd



We are #11 worldwide

https://respiratoryhealth.org/copd

• The Copenhagen Institute for Futures Studies, with the support of an 
independent, expert steering committee, has developed the COPD Index, a 
unique data tool for assessing both country health systems’ approach to 
preventing and managing COPD
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Canada scores significantly above average in the Policy 
Context category, with strong tobacco control policies 
and relatively strong COPD care guidelines and practices.

https://respiratoryhealth.org/copd/country/canada

How do we rate worldwide for COPD outcomes?



Explore how the risk of future exacerbations, mortality, and cardiopulmonary outcomes 
will change your approach to symptomatic patients with COPD

Highlight how new and emerging evidence and guideline recommendations are advancing 
patient outcomes

Identify how practical strategies for patient management are creating new pathways 
for care

Learning Objectives

9

Presenter
Presentation Notes
Speaker Notes:
By the end of this presentation, we are hoping to have:
Explored how the risk of future exacerbations, mortality, and cardiopulmonary outcomes are creating more impetus to take action with symptomatic patients with COPD
Highlighted how new and emerging evidence and guideline recommendations are advancing patient outcomes, and
Identified how practical strategies for patient management are creating new pathways for care.
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www.fpagc.com
Tools section

http://www.fpagc.com/


Rea H, Kenealy T, Adair J, Robinson E, Sheridan N. Spirometry for patients in hospital and one month after admission with an acute 
exacerbation of COPD. Int J Chron Obstruct Pulmon Dis. 2011;6:527-32. doi: 10.2147/COPD.S24133. Epub 2011 Oct 14. PMID: 

22069364; PMCID: PMC3206769.

False positive diagnosis from doing spirometry close to 
an acute exacerbation is not a clinical problem.(2/41 
were no longer obstructed, so it can happen!)

Diagnosis does not change doing it acutely,
Severity may change, however
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Prevalence of COPD Underdiagnosis in the Primary Care Setting

BD: bronchodilator; FEV1: forced expiratory volume in 1 second; FVC: forced vital capacity.
Bednarek et al. Thorax. 2008;63:402-07. 1. 

17

 1960 patients aged 40+ (mean age 56.7 years) who were registered in a primary care practice participated 

 299 of participants had a FEV1/FVC below the fifth percentile of the predicted value and were given 200 μg of salbutamol to complete post-BD 
spirometry 15 minutes later

– 211 participants had airflow obstruction present post-BD
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COPD staging of diagnosed participants 

Large numbers of newly detected 
patients were symptomatic and 

needed treatment COPD was largely underdiagnosed 
without spirometry: only patients with 
severe disease (FEV1 <50% predicted) 

had been diagnosed and treated

Presenter
Presentation Notes
Speaker Notes:
The prevalence of physician diagnosed COPD is much lower than suggested by population based spirometric surveys.
This study aimed to investigate the prevalence, severity and burden of COPD in a primary care setting.
Investigators found that the disease was largely underdiagnosed without spirometry: only patients with severe disease (FEV1 <50% predicted) had been diagnosed and treated.
Prevalence of COPD was 9.3% - with only 19% of these patients being previously diagnosed and treated 
Only 32% (n=59) of patients diagnosed with COPD did not report any symptoms 

Study Notes:
To investigate the prevalence, severity and burden of COPD in a primary care setting, pre- and post-bronchodilator spirometry were performed in 1,960 eligible participants aged 40+ 
The study was performed in Sierpc, Poland,
Spirometry testing was performed using a portable battery powered spirometer 
Overall, 91.8% of the tests fulfilled the ATS goals for a good quality test session. The remaining 8.2% of tests were also included in the analysis as they all showed results above predicted values and were accepted as normal. 
The pre-BD FEV1/FVC% was below the fifth percentile in 299 patients (15.3%). 
Airflow limitation was demonstrated in 211 (11%) participants post-BD
COPD was diagnosed in 183 patients
Remaining 28 patients with a diagnosis of asthma and airflow obstruction which was not fully reversible.
Staging of COPD using post-BD spirometry results was performed according to ATS/ERS guidelines using ECCS predicted values

Reference:
Bednarek M, Maciejewski J, Wozniak M, et al. Prevalence, severity and underdiagnosis of COPD in the primary care setting. Thorax. 2008;63:402-7. 
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Screening

21

• Although they found that screening for COPD could accurately identify persons with COPD, they 

determined that, based on the included evidence, early detection of COPD did not alter the course 

of the disease or improve patient outcomes

• Did not support screening as a means to improve smoking cessation rates or the uptake of other 

recommended preventive services.

• Case finding = Screening for symptoms; THAT WORKS!

USPSTF issued a D Recommendation against screening for COPD in asymptomatic adults (defined as 
individuals who do not recognize or report respiratory symptoms)
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What is MILD COPD?

22

 Mild COPD = GOLD 1 (More than or equal to 80% FEV1) spirometric description

 Mild COPD is mild wrt symptoms, 
– ie., GOLD Group A 

 Mild is infrequent exacerbations, 
(0-1 per year and no hospitalizations)
– ie. GOLD Group A

© 2022, 2023 Global Initiative for Chronic Obstructive Lung Disease
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What is EARLY COPD?

23

 Making a diagnosis before too much 
lung has been lost
– Continued exposure stopped (eg smoking)

– Prevention of exacerbations, more to 
come

 Before symptoms….GOLD only 
describes COPD as symptomatic, 
so no

 BUT, before diagnosis the patient is 
suffering, so need to LOOK for 
symptoms
– Not screening with spirometry, but 

screening for symptoms in those at risk
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COPD; does early diagnosis matter?
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Even early disease, esp at GOLD 2, can lead to reduced physical activity!

Troosters T, et al. Respir Med. 2012;104:1005-1011.
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Physical Activity and Mortality

Survival curve vs Physical Activity

Mortality risk based on Physical Activity:

0% Active (baseline)

9% if Sedentary

31% if Very Inactive

Waschki B, et al. Chest. 2011;140:331-342.
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The Importance of Earlier Diagnosis

FEV1, forced expiratory volume in 1 second
Sutherland ER, Cherniack RM. N Engl J Med. 2004;350:2689
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Symptoms develop after a 
significant decline in FEV1

Presenter
Presentation Notes
1. Sutherland ER, Cherniack RM. N Engl J Med 2004;350:2689 PA: 2690. 
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We can make a diagnosis earlier, if we think about it!!

Jones RC, Price D, Ryan D, Sims EJ, von Ziegenweidt J, Mascarenhas L, Burden A, Halpin DM, Winter R, Hill S, Kearney M, Holton K, Moger A, Freeman D, Chisholm A, Bateman ED; Respiratory Effectiveness Group. Opportunities to diagnose chronic obstructive pulmonary disease in routine 
care in the UK: a retrospective study of a clinical cohort. Lancet Respir Med. 2014 Apr;2(4):267-76. doi: 10.1016/S2213-2600(14)70008-6. Epub 2014 Feb 13. PMID: 24717623.
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Decreased Survival EVEN in Mild Disease!

 Although airflow 
obstruction is still 
minimal, physiologic 
changes in mild COPD 
lead to progressive 
morbidity and 
reduced life-
expectancy

Mild COPD is associated with a 2-
fold increased risk of 
cardiovascular disease

Ofir et al Am J Respir Crit Care Med 2013; Chin et al Am J Respir Crit Care Med 2013; Elbehairy et al Drug Review 2013 in press 
Mannino et al. Thorax. 2003; Ekberg-Aronsson et al. Respir Research. 2005; Mannino et al. Respir Med. 2006

Presenter
Presentation Notes
Mannino et al. Lung function and mortality in the US: data from the First National Health and Nutrition Examination Survey follow up study. Thorax 2003; 58:388
Ekberg-Aronsson et al. Mortality in GOLD stages of COPD and its dependence on symptoms of chronic bronchitis. Respir Research 2005; 6:98
Mannino et al. GOLD classification of lung disease and mortality: findings from the Atherosclerosis Risk in Communities (ARIC) study. Respir Med 2006; 100:115

Physiologic Changes in Mild COPD:
Small Airways: Leads to extensive disease in peripheral airways prior to spirometric changes 
Vascular Injury: Reduced Capacity to Diffuse Carbon Monoxide
Reduced Exercise Capacity
Cardiocirculatory Impairment
Common in COPD and correlated with disease severity
Mild COPD is associated with a 2-fold increased risk of cardiovascular disease
Although airflow obstruction is still minimal, physiologic changes in mild COPD lead to progressive morbidity and reduced life-expectancy

Ofir D et al. Mechanisms of dyspnea during cycle exercise in symptomatic patients with GOLD stage I chronic obstructive pulmonary disease. Am J Respir Crit Care Med 2008; 177:622
Chin RC et al. Does the respiratory system limit exercise in mild chronic obstructive pulmonary disease? Am J Respir Crit Care Med 2013; 187:1315
Elbehairy AF et al. Should mild COPD be treated? Evidence for early pharmacological intervention. Drug Review 2013; in press
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Cardiovascular-Related Mortality in Mild-to-Moderate COPD
Underlying Cause of Death Among 1242 Decedents in the Study

Underlying cause of death (%)*

Deaths Respiratory Lung cancer Cardiac Other

GOLD 3 or 4† 92 31.5 23.9 13.0 31.5

GOLD 2 232 3.5 25.4 27.6 43.5

GOLD 1 137 0.7 18.3 24.8 56.2

Restricted 150 1.3 7.3 39.3 52.0

GOLD 0 204 0.5 8.3 35.3 55.9

Normal 427 0.5 6.3 30.2 63.0
From the Atherosclerosis Risk on Communities (ARIC) study 1986–1989 and follow-up through 1997.
*Based on International Classification of Disease, Ninth Revision (ICD-9) codes to classify death as respiratory (ICD-9 490-496), lung cancer (ICD-9 162), 
cardiovascular (ICD-9 410-429), or other (all others).
†GOLD stage 3 or 4 (FEV1/FVC <0.70 and FEV1 <50% predicted), GOLD stage 2 (FEV1/FVC <0.70 and FEV1 ≥50 to <80% predicted), GOLD Stage 1 
(FEV1/FVC <0.70 and FEV1 ≥80%), restricted (FEV1/FVC ≥0.70 and FVC <80% predicted), GOLD stage 0 (presence of respiratory symptoms in the absence 
of any lung function abnormality), and no long disease.

FVC, forced vital capacity; GOLD, Global Initiative for Chronic Obstructive 
Lung Disease. Mannino DM, et al. Respir Med. 2006;100:115-22.

Presenter
Presentation Notes
Data from large COPD trials suggest that the predominant causes of death in patients with COPD changes with increasing COPD severity, shifting
from mostly cancer and cardiovascular deaths in patients with mild to moderate COPD to non-malignant respiratory deaths in patients with severe
COPD. Where FEV1 is the forced expiratory volume in 1 second, a = post-bronchodilator value and b = pre-bronchodilator value. c Percent of
deaths attributed to cardiovascular disease (32.4), cancer (32.4), and other causes (13.2%) were rounded down numerically in the table.
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COPD Is a CVD Risk Factor: Framingham data from 1975!

Ashley F, et al. Ann Intern Med. 1975;82:739-745.

31

Presenter
Presentation Notes
Framingham data shows COPD predicts cardiac outcomes!
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How does an earlier diagnosis make a difference

32

 Patients quality of life is actually better when they understand what is wrong
 Smoking cessation can be attempted with more vigour!

– Motivational interviewing better when it affects them personally

 Other exposures removed?
 Prevent exacerbations by vaccinating

– Now a high-risk group

 Moderate effect of AECOPD by providing action plans
 Can we prevent further lung loss and prevent disability/Stability vs continued deterioration?
 Nutrition advice
 CV protection
 Bone protection
 Bronchodilate to efficacy for symptoms

– This may just be a SABD prn?

Adapted from Early Diagnosis of COPD Does Matter, IPCRG desktop helper:
/https://www.ipcrg.org/sites/ipcrg/files/content/attachments/2020-03-04/IPCRG_Desktop_Helper_Early_Diagnosis_COPD.pdf
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Nonpharmacological Recommendations 

Global Initiative for Chronic Obstructive Lung Disease (GOLD). 
Global Strategy for the Diagnosis, Management, and Prevention of Chronic Obstructive Pulmonary Disease (2018 Report). 
Global Initiative for Chronic Obstructive Lung Disease (GOLD), 2018. http://www.goldcopd.org

Smoking 
Cessation

o Crucial
o Pharmacotherapy to aid 

Immunization o Six, can you think of them?

Physical Activity o ↓ level associated with reduced quality 
of life (QOL), ↑ rates of 
hospitalization/mortality

o Can be enhanced with optimizing 
bronchodilators

o Full Pulmonary Rehabilitation

Inhaler 
technique

o Meds do not work if they do not get to 
the lungs!

Action Plan o Act within 48 hours of worsening may 
prevent exacerbations

Presenter
Presentation Notes
Nonpharmacological recommendations are a cornerstone to the management of COPD.

Smoking cessation is the only intervention that has been shown to slow the progression of COPD.
All smokers should be encouraged to quit.
Smokers should be offered pharmacotherapy and support to aid them into quitting.
Immunization is important for all patients with COPD due to a higher risk of complications from influenza and pneumococcal infections.
Annual influenza immunization is strongly recommended.
All patients with COPD should be immunized with the 23-valent pneumococcal vaccine at diagnosis and provided a booster 5 years later.
Physical activity is very important.
Many patients are concerned that physical activity will worsen breathing.
In reality, low levels of activity decrease QOL and increase mortality and hospitalizations.
Endurance exercise to 60%–80% of the symptom-limited maximum work or heart rate is preferred.
Ability to keep active can be optimized through bronchodilator use.

Reference:
Global Initiative for Chronic Obstructive Lung Disease (GOLD). Global Strategy for the Diagnosis, Management, and Prevention of Chronic Obstructive Pulmonary Disease (2017 Report). Global Initiative for Chronic Obstructive Lung Disease (GOLD), 2017. http://www.goldcopd.org

http://www.goldcopd.org/
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RSV Adjuvanted is highly efficacious in older adults at increased 
risk of severe RSV disease, including those with comorbidities

CI, confidence interval; LRTD, lower respiratory tract disease.
Papi A et al. N Engl J Med 2023;388(7):595–608.
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Vaccine efficacy (95% CI)
against RSV-LRTD 

Presenter
Presentation Notes
AREXVY produces durable vaccine efficacy against RSV-LRTD in vulnerable populations:
High efficacy was observed in patients with underlying comorbidities, including patients with cardiorespiratory conditions (such as asthma, COPD and CHF) and endocrine metabolic conditions (such as diabetes and chronic renal disease)
High efficacy was also observed in patients who were pre-frail, and those aged 70 to 79 years
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But, Zoster risk and ICS

Yawn BP, Callen E, Gaona-Villarreal G, Shaikh A, Pace WD. Increased herpes zoster risk with inhaled corticosteroid use for those with chronic obstructive pulmonary disease. 
Chronic Obstr Pulm Dis. 2024; 11(3): 303-306. doi: http://doi.org/10.15326/jcopdf.2023.0478

Message: Only use ICS when appropriate and Vaccinate for Shingles!!
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Treatment regimen
• LAMA plus SABA prn
• Lisinopril, 30 mg once a day
• Atorvastatin, 40 mg once a day
• Metformin, 500 mg 3 times a day with meals
• Salbutamol 100 mcg PRN

COPD-specific test results
• FEV1/FVC: 57%
• FEV1: 45% of predicted

What tools do you use to
measure a patient’s symptoms

’

. Gets SOB walking with spouse on level ground

(mMRC 2) 

“If I don’t exercise, 
I feel fine.”Felix’s Case

Felix is a 61-year-old male with moderate-to-severe COPD (diagnosed 6 
years ago), HTN, T2DM, and dyslipidemia.

DPI, dry powdered inhaler; FEV1, forced expiratory volume in 1 second; FVC, forced vital capacity; HTN, hypertension; prn, as needed;  PRN, as 
needed; T2DM, type 2 diabetes mellitus.

38

Presenter
Presentation Notes
Speaker Notes:
Let’s now introduce a patient case to put these guidelines into context for the management of COPD.
Felix is a 61-year-old male with moderate-to-severe COPD who was diagnosed 6 years ago with mild COPD. His comorbidities include hypertension, type 2 diabetes, and dyslipidemia. Typically, his metabolic issues are the priority of his healthcare professional, but 6 months ago due to a moderate exacerbation, he was stepped up to dual therapy with budesonide-formoterol twice a day. As for his COPD-specific test results, his FEV1 over FVC ratio is 57% and his FEV1 is 45% of predicted.
You see Felix now for a routine checkup to monitor his blood pressure and HbA1C, and to refill his type 2 diabetes mellitus medication. Towards the end of the visit, Felix mentioned that his shortness of breath has not gotten better from his cold a few weeks ago, even though he isn’t sick any longer.
Felix had a known moderate exacerbation within the last year.
You ask Felix to describe his respiratory symptoms when he had the cold, and you suspect that the viral infection triggered another unreported moderate exacerbation.
He also mentions that he is not able to do the same activities as a few months ago and that he has been using his reliever more often.

Notes to speaker:
The normal range of FEV1/FVC ratios are 70% to 80% in adults and 65% in persons older than age 65. A normal FEV1 score is above 80% in healthy adults.1 Felix’s score reflects a severe degree of obstruction.1 It is important to differentiate patient symptoms, separating out what is limiting the patient, which then allows a tailored approached to treatment:
If they are limited by dyspnea, augment medication
If they are limited by their legs, introduce rehabilitation
If they are limited by chest pain, investigate the source and potential causes of this limitation.
This will impact the doctor’s action to those symptoms, and differential treatment.

FEV1, forced expiratory volume in 1 second; FVC, forced vital capacity; HbA1C, hemoglobin A1C.

Reference:�Bourbeau J et al. Chest. 2023;S0012-3692(23)05275-3.



39

Bourbeau J, Bhutani M, Hernandez P, Aaron SD, Beauchesne MF, Kermelly SB, D'Urzo A, Lal A, Maltais F, Marciniuk JD, Mulpuru S, Penz E, Sin DD, Van Dam A, Wald J, Walker BL, Marciniuk DD. 2023 Canadian 
Thoracic Society Guideline on Pharmacotherapy in Patients With Stable COPD. Chest. 2023 Nov;164(5):1159-1183. doi: 10.1016/j.chest.2023.08.014. Epub 2023 Sep 9. PMID: 37690008.



Patients With COPD Are Susceptible to Exacerbations, 
Even Without a History of Exacerbations

Moderate or severe exacerbation frequency in the 12 months prior to observation1,a
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Note: although the definition and classification of exacerbations have been updated in the 2023 GOLD report, exacerbation severity refers to an earlier definition and classification to align with the published data.
aRetrospective observational cohort study that evaluated risk factors associated with exacerbation frequency in 58,589 patients with COPD identified in the UK Clinical Practice Research Datalink; bModerate and severe 
exacerbation episodes were recorded over a 12-month follow-up period.

GOLD, Global Initiative for Chronic Obstructive Lung Disease.

1. Reproduced from Müllerová H, et al. Risk factors for acute exacerbations of COPD in a primary care population: a retrospective observational cohort study. BMJ Open. 2014;4:e006171,
© 2014 with permission from BMJ Publishing Group Ltd.

Presenter
Presentation Notes
Speaker Notes:
Even though Maria only had one exacerbation in the last year and a half, she is experiencing worsening symptoms which may put her at risk for a future exacerbation.
The patients at greatest risk of exacerbations are those who have a history of exacerbations, but even patients without a history of exacerbations are susceptible to exacerbations.
As can be seen on the graph, 1 in 2 patients that experienced a single exacerbation had no recent history of exacerbations, and one in four who experienced two or more also did not have any recent history.
Proactive approaches may help mitigate these statistics by reducing the risk of exacerbations patients face, with or without a recent history of exacerbations.

Notes to Speaker:
This was a retrospective observational cohort study that evaluated risk factors associated with exacerbation frequency in 58,589 patients with COPD identified in the UK Clinical Practice Research Datalink; moderate and severe exacerbation episodes were recorded over a 12-month follow-up period.

Reference
1. Müllerová H et al. BMJ Open. 2014;4:e006171.



Time period No. of first CV events of any type Person-years of follow up Adjusted* HR (95% CI)

After the onset of the first exacerbation (moderate or severe)

1–7 days
8–14 days
15–30 days
31–180 days
181–365 days

33
20
16
49
38

43
42
91

704
640

15.2 (10.3, 22.4)
9.3 (5.8, 15.1)
3.9 (2.3, 6.4)
1.6 (1.2, 2.2)
1.5 (1.1, 2.1)

After the onset of the second exacerbation (moderate or severe)

1–7 days
8–14 days
15–30 days
31–180 days
181–365 days

21
6
9

31
12

20
20
43

289
226

22.3 (14.3, 34.6)
6.5 (2.9, 14.6)
4.6 (2.4, 8.9)
2.6 (1.8, 3.7)
1.3 (0.7, 2.3)

• Underlines the need to evaluate cardiopulmonary risk even in newly diagnosed patients
• Supports the hypothesis that preventative treatment early in the disease trajectory may be beneficial
• Reducing exacerbation frequency may reduce cardiopulmonary risk

Clinical 
relevance

Elevated risk of CV event or all-cause death already present 
following first exacerbation in incident COPD population

Unexposed: the time period prior to the first exacerbation and the time period post 365 days following an exacerbation. *Adjusted for baseline covariates
Table adapted from Swart et al: Hazard ratios for time to the composite outcome (non-fatal severe CV event or all-cause death), comparing exposed periods in the 365 days following a first and 
second exacerbation of COPD to the non-exposure period. CI, confidence interval; CV, cardiovascular; HR, hazard ratio
Swart KM, et al. Respir Res 2023;24:293

Presenter
Presentation Notes
study in Netherlands – part of EXACOS-CV, generally same as above. Used PHARMO Data network in Netherlands. 
Only included those with incident GP-reported diagnosis of COPD in study period (2014-2018)
Outcomes = all-cause death and 4 categories of non-fatal severe cv events (ACS/HF/TIA/Arrhythmia)
8020 ND patients, , median f/up 36 months. 2234 (28%) had at least 1 exacerbation
Increased risk of event diminished over time from exacerbation but persisted over 1 year
substantially increased risk of a non-fatal severe CV event or death in the months following a moderate or severe exacerbation even in this cohort of patients with a new incident COPD diagnosis.
Although the CV risk associated with moderate exacerbation was lower in magnitude compared to a severe exacerbation, moderate exacerbations are much more frequent, highlighting the clinical importance of this finding. Moreover, the elevated risk of a CV event or all-cause death was already present following the first exacerbation following new COPD diagnosis, again illustrating that COPD should be approached with urgency.

When analysing categories of severe CV events as separately, the risk of ACS, HF decompensation, and arrhythmia increased substantially following moder ate or severe exacerbations. This risk decreased over time but remained significantly higher than in the unexposed period over the first 180 days. Adjusted HR were observed from 9.9 (95% CI 5.0–19.4) in days 1–7 to 1.9 (95% CI 1.1–1.3) in days 31–180 for acute coronary syndrome; adjusted HR from 27.4 (95% CI 17.3–43.4) in days 1–7 to 2.3 (95% CI 1.4–3.6) in days 31–180 for HF decompensation; and adjusted HR from 9.4 

Patients were considered unexposed during the time period prior to the first exacerbation and the time period post 365 days following an exacerbation
* Adjusted for baseline covariates: year of cohort entry, age, sex, socio-economic status, obesity, type 2 diabetes, disorders of lipoprotein metabolism and other lipidaemias, ischaemic heart disease, hypertensive disease, heart failure, venous thromboembolism, cerebrovascular disease, arrhythmia, asthma, chronic kidney disease or renal failure, severe mental illness and/or anxiety disorder, and time-dependent covariates: number of GP visits in the last 12 months, number of moderate or severe prior exacerbations, long-acting and short-acting inhaled COPD drug use, roflumilast and/or theophylline, cardiac drugs and metabolic drugs, and a prior “competing” CV event



How to reduce risk of exacerbations in these non-
frequent exacerbators?

Vaccinate
Smoking cessation
Exercise
Medication adherence and inhaler technique
Pharmacotherapy adjustment?
 LABA/LAMA
 Triple?
CV pharmacotherapy: statins, ACE/ARB…



Population

Primary endpoints

Secondary endpointsb

aOver 24 weeks; bNot representative of all the secondary endpoints.
AUC0-4, area under the curve from 0-4 hours; FEV1, forced expiratory volume in 1 second; SGRQ, St. George’s Respiratory Questionnaire; TDI, Transition Dyspnea Index. 
1. Ferguson GT, et al. Lancet Respir Med. 2018;6(10):747–758.

KRONOS: The Only COPD Study to Assess the Effect of 
Triple Therapy on Patients Irrespective of Exacerbation 
History

4

Moderate to very severe COPD with no requirement for history of 
exacerbations within the past year

88%

74% had no exacerbations

had no severe exacerbations and 1 or 0 moderate exacerbations

• FEV1 AUC0-4

• Change from baseline in trough (pre-dose)  FEV1
a

• Rate of moderate or severe COPD exacerbations over 24 weeks
• Change from baseline in TDI focal score (units)a

• Change from baseline in SGRQ total score (units)a

• Change from baseline in average daily use of rescue salbutamola

Presenter
Presentation Notes
Speaker Notes:

What evidence support triple therapy in patients with no history of exacerbation in the last year?  What are the expected benefits? 
The KRONOS trial, in which three-quarters (74%) of the patients enrolled had no history of exacerbations over the last 12 months, single-inhaler triple therapy (BGF MDI) demonstrated a statistically significant reduction in the rate of moderate or severe exacerbation vs. a dual-combination therapy (GFF MDI) in patients with moderate to very severe COPD.1
A subgroup analysis from the KRONOS trial showed that the single-inhaler triple therapy significantly reduced moderate or severe exacerbations among the patients with COPD who had no history of exacerbations in the past year, compared to the dual therapies.2  

BGF MDI: budesonide/glycopyrronium/formoterol dihydrate metered-dose inhaler; GFF: glycopyrronium/formoterol dihydrate.

References:
1. Ferguson GT, et al. Triple therapy with budesonide/glycopyrrolate/formoterol fumarate with co-suspension delivery technology versus dual therapies in chronic obstructive pulmonary disease (KRONOS): a double-blind, parallel-group, multicenter, phase 3 randomized controlled trial. Lancet Respir Med. 2018;6:747–758; 2. Martinez FJ, et al. Budesonide/Glycopyrrolate/Formoterol Fumarate Metered Dose Inhaler Improves Exacerbation Outcomes in Patients with COPD without a Recent Exacerbation History: A Subgroup Analysis of KRONOS. Int J Chron Obstruct Pulmon Dis. 2021;16:179-189.



NNT=3
Prevent 1 moderate/severe

exacerbation for every 3
patients treated for 1 year

with BUD/GLY/FORM versus
LAMA/LABA

(95% CI: 2-4)1,2
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52% reduction
versus

LAMA/LABA 
(P<0.0001)1

KRONOSBUD/GLY/FORM Prevented Moderate or Severe 
Exacerbations vs LAMA/LABA Even in Patients 
Not Reporting Exacerbations in the Last Year1

Note: although the definition and classification of exacerbations have been updated in the 2023 GOLD Report, exacerbation severity refers to an earlier definition and 
classification to align with the published data; KRONOS co-primary endpoints: change from baseline in morning pre-dose trough FEV1 over 24 weeks vs LAMA/LABA pMDI (22 mL; 
P=0.0139); FEV1 AUC0–4 vs ICS/LABA pMDI (104 mL; P<0.0001) and ICS/LABA DPI (91 mL; P<0.0001).1

AUC0–4, area under the curve from 0 to 4 h; BUD, budesonide; CI, confidence interval; DPI, dry powder inhaler; FEV1, forced expiratory volume in 1 second; FORM, formoterol fumarate 
dihydrate; GOLD, Global Initiative for Chronic Obstructive Lung Disease; GLY, glycopyrronium; ICS, inhaled corticosteroid; ICS/LABA, budesonide/formoterol fumarate dihydrate; 
LABA, long-acting beta-2 agonist; LAMA, long-acting muscarinic antagonist; LAMA/LABA, glycopyrronium/formoterol fumarate dihydrate; NNT, number needed to treat; pMDI, 
pressurized metered-dose inhaler; SITT, single-inhaler triple therapy.
1. Ferguson GT, et al. Lancet Respir Med. 2018;6(10):747–758; 2. Martinez FJ, et al. Int J Chron Obstruct Pulmon Dis. 2021;16:179–189. 4

Presenter
Presentation Notes
Speaker Notes:
It has been shown that proactive approaches reduce exacerbation rates.
The KRONOS study showed that using BUD/GLY/FORM prevented 1 moderate or severe exacerbation for every 3 patients treated for 1 year.
What this means is that if you have a patient on dual therapy, and they are still symptomatic, but have not reported an exacerbation or their airflow limitation is not as severe, they may benefit from a proactive step-up to triple therapy to reduce their risk of future exacerbations.

BUD, budesonide; FORM, formoterol fumarate dihydrate; GLY, glycopyrronium.

Reference:
1. Ferguson GT et al. Lancet Respir Med. 2018;6:747–758.



What if he is still dyspneic?

First make sure there is not 
another reason:

Anemia

CV disease, angina, heart failure

Fitness?

45



Treatment regimen
• LABA/LAMA of your choice
• Lisinopril, 30 mg once a day
• Atorvastatin, 40 mg once a day
• Metformin, 500 mg 3 times a day with meals
• Salbutamol 100 mcg PRN

COPD-specific test results
• FEV1/FVC: 57%
• FEV1: 45% of predicted

What tools do you use to
measure a patient’s symptoms?

He had a viral infection a few months ago and ‘just isn’t the same’

He is not able to do the same activities as a few months ago and that he 
has been using his reliever more often. Gets SOB walking with spouse

(mMRC 2) 

“If I don’t exercise, 
I feel fine.”

Felix’s Case, years later..
Felix is a 61-year-old male with moderate-to-severe COPD (diagnosed 6 
years ago), HTN, T2DM, and dyslipidemia.

6 months ago, he was stepped up to dual therapy due to continued 
dyspnea and a moderate exacerbation.

46

DPI, dry powdered inhaler; FEV1, forced expiratory volume in 1 second; FVC, forced vital capacity; HTN, hypertension; prn, as needed;  PRN, as 
needed; T2DM, type 2 diabetes mellitus.

Presenter
Presentation Notes
Speaker Notes:
Let’s now introduce a patient case to put these guidelines into context for the management of COPD.
Felix is a 61-year-old male with moderate-to-severe COPD who was diagnosed 6 years ago with mild COPD. His comorbidities include hypertension, type 2 diabetes, and dyslipidemia. Typically, his metabolic issues are the priority of his healthcare professional, but 6 months ago due to a moderate exacerbation, he was stepped up to dual therapy with budesonide-formoterol twice a day. As for his COPD-specific test results, his FEV1 over FVC ratio is 57% and his FEV1 is 45% of predicted.
You see Felix now for a routine checkup to monitor his blood pressure and HbA1C, and to refill his type 2 diabetes mellitus medication. Towards the end of the visit, Felix mentioned that his shortness of breath has not gotten better from his cold a few weeks ago, even though he isn’t sick any longer.
Felix had a known moderate exacerbation within the last year.
You ask Felix to describe his respiratory symptoms when he had the cold, and you suspect that the viral infection triggered another unreported moderate exacerbation.
He also mentions that he is not able to do the same activities as a few months ago and that he has been using his reliever more often.

Notes to speaker:
The normal range of FEV1/FVC ratios are 70% to 80% in adults and 65% in persons older than age 65. A normal FEV1 score is above 80% in healthy adults.1 Felix’s score reflects a severe degree of obstruction.1 It is important to differentiate patient symptoms, separating out what is limiting the patient, which then allows a tailored approached to treatment:
If they are limited by dyspnea, augment medication
If they are limited by their legs, introduce rehabilitation
If they are limited by chest pain, investigate the source and potential causes of this limitation.
This will impact the doctor’s action to those symptoms, and differential treatment.

FEV1, forced expiratory volume in 1 second; FVC, forced vital capacity; HbA1C, hemoglobin A1C.

Reference:�Bourbeau J et al. Chest. 2023;S0012-3692(23)05275-3.
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Acute Exacerbations of COPD (AECOPD)

A COPD exacerbation is defined as: 

 A worsening of respiratory symptoms beyond the normal day to day variability 
and 

 May require use of antibiotics and systemic corticosteroids and/or healthcare 
services

 Second leading cause of Hospital admissions in Canada 

Bourbeau J et al. CTS position statement:  Pharmacotherapy in patients with COPD - An update. 
Canadian Journal of Respiratory, Critical Care, and Sleep Medicine 1(4): 222-241; Oct 2019

Mild Moderate Severe

Worsening or new 
respiratory symptoms 
without a change in 
prescribed medicines

Requires prescription of 
antibiotic and/or oral 
corticosteroid 

Requires a hospital 
admission or Emergency 
Department visit 
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 Exacerbations have negative 
consequences:

• Decreased lung function

• Increased risk of future 
exacerbations

• Decreased health-related QoL

• Impaired activity

• Increased risk of depression and 
anxiety 

• Moderate to severe 
exacerbations increased mortality 
risk 

Hurst J et al. Eur J Int Med 2020;73(March):1-6. 

Negative Impact of Exacerbations 

48

CV events
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Who is considered a ‘Frequent Exacerbator’ Phenotype?

49

 CTS Guidelines classify patients at high- or low-risk of future exacerbations 

Bourbeau J et al. CTS position statement:  Pharmacotherapy in patients with COPD - An update. 
Canadian Journal of Respiratory, Critical Care, and Sleep Medicine 1(4): 222-241; Oct 2019

≥2 moderate or ≥1 
severe exacerbation 
in the last 12 months 
requiring a hospital 
admission/ER visit 

≤1 moderate 
exacerbation in 
the last 12 months 
and did not 
require a hospital 
admission or ER 
visit 

Hi
gh

-R
isk

Low
-Risk
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Triple therapy (ICS/LABA/LAMA) reduces exacerbations vs duals

50

Lipson DA. N Engl J Med. 2018;378(18):1671-1680. Rabe KF, N Engl J Med. 2020 Jul 2;383(1):35-48. 
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But, need to balance with the side effects of ICS in COPD 

Randomised 
controlled trial

Observational 
study Systematic review

Pneumonia X X X

Tuberculosis X

Bone fracture (no effect on 
fracture risk) X X

Skin thinning/ easy 
bruising X

Cataract X

Diabetes X

Oropharyngeal 
candidiasis X X X

Price D.  Prim  Care Respir J 2013; 22: 92-100.
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What about Inhaled Corticosteroids, 
what is their place?

52

© 2022 Global Initiative for Chronic Obstructive Lung Disease
Taken from 2023 Slide Kit
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Peripheral Blood Eosinophils in COPD

53

 Blood eosinophil ≥300/µL in patients with previous AECOPD may be useful to 
predict a favorable response to ICS combination inhaler

Bourbeau J et al. CTS position statement:  Pharmacotherapy in patients with COPD - An update. 
Canadian Journal of Respiratory, Critical Care, and Sleep Medicine 1(4): 222-241; Oct 2019

Blood 
eosinophils 
≥300/µL 

Increased 
likelihood of 

benefit

Blood 
eosinophils 

<100/µL 
Lower or no 

response

Likelihood of reduction of exacerbation with 
ICS-containing regimens

AECOPD – Acute exacerbation chronic 
obstructive pulmonary disease
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Healthy

COPD, No ExacerbationsExacerbation

Exacerbation

Exacerbation

Increasing age

Impact of AE-COPD

• Greater decline in lung 
function – rapid progression 
of the disease

• Increases symptoms and 
worsens quality of life

• Increases mortality
• Increases economic costs



What is New in COPD Management?
Biologics for COPD Exacerbators

• Conclusions: Among patients with 
COPD who had type 2 inflammation 
as indicated by elevated blood 
eosinophil counts (>300) and had 
the chronic bronchitis phenotype, 
those who received dupilumab had:

• fewer exacerbations, 

• better lung function 

• Better quality of life, 

• less severe respiratory symptoms 
than those who received placebo.

Bhatt SP, et al. Dupilumab for COPD with Type 2 Inflammation Indicated by Eosinophil Counts. N Engl J Med. 2023 Jul 
20;389(3):205-214. doi: 10.1056/NEJMoa2303951. Epub 2023 May 21. PMID: 37272521.



Cardiopulmonary Risk

Cardiopulmonary Risk:
‘The risk of serious respiratory and/or 
cardiovascular events in patients with 
COPD. These include, but are not limited 
to, COPD exacerbations, myocardial 
infarction, stroke, heart failure 
decompensation, arrhythmia and death 
due to any of these events.’

Singh D, Han MK, Hawkins NM, Hurst JR, Kocks JWH, Skolnik N, Stolz D, El Khoury J, Gale CP. Implications of Cardiopulmonary Risk for the Management of COPD: A Narrative Review. Adv Ther. 2024 
Jun;41(6):2151-2167. doi: 10.1007/s12325-024-02855-4. Epub 2024 Apr 25. PMID: 38664329; PMCID: PMC11133105.



Severe Acutea Exacerbations of COPD Have an 
Independent Negative Impact on Patient Prognosis

5

Patients with ≥3 acute 
exacerbations had the highest 
mortality with a 4.3-times greater 
risk of death vs those with no 
exacerbations

AECOPD frequency: mortalityb
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P<0.0001

1–2 acute 
exacerbations

aAn acute exacerbation of COPD was defined as any sustained increase in respiratory symptomatology compared with the baseline situation requiring modification of regular medication and hospital 
treatment; bKaplan-Meier survival curve by frequency of exacerbations in patients with COPD. 
AECOPD, acute exacerbation of COPD.
Reproduced from Soler-Cataluna JJ, et al. Severe acute exacerbations and mortality in patients with chronic obstructive pulmonary disease. Thorax. 2005;60:925–931, © 2005 with permission from BMJ Publishing Group 
Ltd.

Presenter
Presentation Notes
Speaker Notes:
Prior acute COPD exacerbations increase the risk of mortality.
Indeed, a study found that patients with three or more exacerbations had the highest mortality with a 4.3-times greater risk of death compared with those with no exacerbations.
Using proactive measures to reduce the risk of exacerbations may in turn reduce mortality in patients with COPD.

Notes to Speaker: This was a prospective study that was performed in a cohort of 304 male patients with stable COPD. The patients were recruited in the course of 1998 and followed for 5 years. All included patients were required to be in a stable phase of the disease, without acute exacerbations of COPD in the month preceding the study. 

Statistical analysis: Survival of all subjects was assessed after 5 years and all-cause mortality was evaluated. An univariate analysis based on the Cox proportional hazards model using each of the potential predictors of respiratory mortality as independent variables and survival as the dependent variable was first carried out. Survival curves for the three groups were estimated by the Kaplan-Meier product limit method and compared using the log-rank test. Independent variables associated with respiratory mortality with P<0.15 in the univariate analysis were then incorporated into a multivariate analysis also based on the Cox proportional model. An interaction term between the variables and time was introduced into the model to analyze risk proportionality.

Reference:
Soler-Cataluna JJ et al. Thorax. 2005;60:925–931.



Cardiopulmonary Deaths Are a Common Cause of 
Mortality in Patients With COPD

Across five studies in patients with COPD,1,a up to 39% of deaths were due to CV causes2
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n EUROSCOP2 ISOLDE3 LHS III4 TORCH5 UPLIFT1,6

Study size 1277 751 5887 6184 5993

Total deaths 18 68 731 911 941

CV-related deaths 7 22 163 237c 151c

aTrial participants were followed for 3 to ~14 years1; bData from five large COPD trials; percentage of total deaths from CV causes was calculated based on the percentages of death for each cause and total 
number of deaths in each study; cNumber of CV-related deaths was calculated based on the percentage of CV-related deaths and total number of deaths in the study. 
CV, cardiovascular; EUROSCOP, European Respiratory Society Study on Chronic Obstructive Pulmonary Disease; ISOLDE, Inhaled Steroids in Obstructive Lung Disease in Europe; LHS, Lung Health Study; 
TORCH, Towards a Revolution in COPD Health; UPLIFT, Understanding Potential Long-Term Impacts on Function with Tiotropium. 
1. Berry CE, Wise RA. COPD. 2010;7(5):375–382; 2. Pauwels RA, et al. N Engl J Med. 1999;340(25):1948–1953; 3. Burge PS, et al. BMJ. 2000;320(7245):1297–1303; 4. Anthonisen NR, et al. Ann Intern Med. 
2005;142(4):233–239; 5. McGarvey LP, et al. Thorax. 2007;62(5):411–415; 6. Tashkin DP, et al. N Engl J Med. 2008;359(15):1543–1554.

Presenter
Presentation Notes
Speaker Notes:
Multiple studies shows that cardiopulmonary deaths are a common cause of mortality in patients with COPD:
EUROSCOP was a multicenter, randomized, double-blind, placebo-controlled trial that evaluated the effect of budesonide on lung function decline in 1277 smokers with mild COPD. Patients across 9 European countries were followed for 3 years.1
ISOLDE was a double-blind, placebo-controlled trial of the effect of long-term ICS in 751 participants with moderate-to-severe COPD from 18 UK hospitals.2
Lung Health Study III was a randomized clinical trial of smoking cessation in 5887 middle-aged volunteers with asymptomatic airway obstruction across 10 clinical centers in the USA and Canada. Special-intervention participants received the smoking intervention program and were compared with usual-care participants. Vital status was followed for up to 14.5 years.3
TORCH was a randomized, double-blind trial comparing salmeterol 50 μg plus fluticasone propionate 500 μg BID administered via a single inhaler with placebo, salmeterol alone, or fluticasone propionate alone in 6184 patients for a period of 3 years. The primary outcome was death from any cause for the comparison between the combination regimen and placebo.4
UPLIFT was a 4-year, randomized, double-blind, placebo-controlled, parallel-group clinical trial investigating an inhaled LAMA medication in patients with moderate-to-very-severe COPD; 2986 patients received the study drug and 3006 patients received placebo.5
These studies show that the causes of death in patients with mild COPD are predominantly cancer and cardiovascular disease, but as COPD severity increases, deaths due to non-malignant respiratory disease are increasingly common.6
BID, twice daily; CV, cardiovascular; ICS, inhaled corticosteroid; LAMA, long-acting muscarinic antagonist.

References:
1. Pauwels RA et al. N Engl J Med. 1999;340:1948–1953; 2. Burge PS et al. BMJ. 2000;320:1297–1303; 3. Anthonisen NR et al. Ann Intern Med. 2005;142:233–239; 4. Calverley PM et al. N Engl J Med. 2007;356:775–789; 5. Tashkin DP et al. N Engl J Med. 2008;359:1543–1554; 6. Berry CE, Wise RA. COPD. 2010;7:375–382.



Patients With COPD Are at Elevated Risk of 
Having CV Conditions1–4

Prevalence of CVD categories in COPD (n=958) versus non-COPD (n=17,384) populations3,a,b
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aData from the adult file of the 2002 National Health Interview Survey; bP<0.0001 for all variables (Wald chi-squared test).

CV, cardiovascular; CVD, cardiovascular disease.

1. Müllerova H, et al. Chest. 2013;144(4):1163–1178; 2. Finkelstein J, et al. Int J Chron Obstruct Pulmon Dis. 2009;4:337–349; 3. Chen W, et al. Lancet Respir Med. 2015;3(8):631–639; 
4. Williams MC, et al. Thorax. 2014;69(8):718–723.

Presenter
Presentation Notes
Speaker Notes:
In another study, data from 18,342 adult participants in the 2002 National Health Interview Survey (NHIS) were analyzed to measure the prevalence of CVD in patients with COPD.
The study showed that 57% of patients with COPD were diagnosed with CVD versus 26% of the non-COPD population.
The prevalence of CVD for both coronary heart disease and congestive heart failure was much higher in the COPD compared with the non-COPD population
These results show that after adjusting for known factors associated with CVD, COPD diagnosis is a strong predictor of CVD morbidity.

Notes to Speaker: Subjects aged 40 years and older from the sample adult file of the 2002 NHIS were included in the analysis. Chi-squared tests and odds ratios were used to compare the data. Multiple logistic regression was employed to analyze the association between COPD and CVD with simultaneous control for socio-demographic factors (age, gender, race, marital status, education, income), health behaviors (tobacco use, alcohol consumption, physical activity), and patient comorbidities (diabetes, hypertension, high cholesterol, obesity). NHIS sampling  weights were employed to generate data representative of the entire US population.

CVD, cardiovascular disease.

Reference:
Finkelstein J, et al. Int J Chron Obstruct Pulmon Dis. 2009;4:337–349.




Cardiopulmonary and All-Cause Mortality Risk is Highest 
Within 30 Days of a COPD Exacerbation (EXACOS-CV US)

61

A retrospective cohort study of 355,978 patients with COPD between January 1, 2012 and December 31, 2019 using the US healthcare claims database that compared the incidence of acute CV events following an AECOPD to incidence in 
the absence of an AECOPD, by time since AECOPD and severity of AECOPD. Acute CV events were hospitalizations for myocardial infarction, ischemic stroke, unstable angina, acute heart failure, pulmonary embolism, cardiac 
arrhythmias, CV-related death, and cardiac arrest.

Pollack M et al., CHEST. 2023: P5264. Daniels K et al. Am J Respir Crit Care Med. 2023;207:A3331.
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Risk of an Acute CV Eventa and All-Cause Mortality is Highest 
within 30 Days of a COPD Exacerbation, but persists…

Even a Moderate Exacerbation Increases 
the Risk of a CV Event within 30 Days

REAL-WORLD EVIDENCE
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Additional information
EXACOS-CV US was a retrospective cohort study of US healthcare claims database of patients ≥40 years old with a new diagnosis of COPD between January 1, 2012, and December 31, 2019. 
145,838 out of 355,978 patients experienced at least one AECOPD. The average age in the AECOPD cohort was 63 years. During baseline 27% of AECOPD patients had pulmonologist visits, and 48% had cardiologist visits. The study aimed to explore HCRU and costs of exacerbations of COPD and CV events in a real-world population of incident COPD patients who had exacerbations of COPD

Exacerbation of COPD: outpatient COPD diagnosis with a prescription for antibiotics or glucocorticoids (moderate), inpatient or ED diagnosis of COPD (severe), or inpatient or ED diagnosis of lower respiratory infection with a secondary diagnosis of COPD (severe) 

The highest incidence of acute CV events* and all-cause mortality was observed within the first 30 days of an exacerbation event. After their first exacerbation event, patients were more than twice as likely to experience  CV events within 30 days following severe versus moderate exacerbations (incidence rate,  18.11 vs 7.80 per 100 person-years, respectively)

*Acute CV events were hospitalizations for myocardial infarction, ischemic stroke, unstable angina, acute heart failure, pulmonary embolism, cardiac arrhythmias, CV-related death, and cardiac arrest.

The 30-day hazard ratio (HR) of an acute CV event following any AECOPD severity was 1.32 (95% CI: 1.21 to 1.44) and stayed elevated for 1 year. The 30-day HR following a moderate AECOPD was 1.22 (95% CI: 1.11 to 1.35) and following a severe AECOPD was 1.85 (95% CI: 1.60 to 2.14).


Limitations:
Race/ethnicity, individual socioeconomic status, and smoking status were not available in claims data so could not be controlled for in the analysis.
Fatal acute CV events occurring at home would have been misclassified as deaths instead of events because they do not appear in claims.
Generalizability may be limited to younger, employed, and higher SES COPD patients.

Abbreviation:
AECOPD = acute exacerbation of COPD; COPD = chronic obstructive pulmonary disease; CV = cardiovascular; DVT = deep vein thrombosis; PE = pulmonary embolism; SES = socioeconomic status. 
 
Daniels K, Tave A, Neikirk A, et al. Incidence of severe cardiovascular events following acute exacerbation of chronic obstructive pulmonary disease in a large claims database [abstract and poster]. Am J Respir Crit Care Med. 2023;207:A3331.
Pollack M et al. Healthcare resource utilization and costs following acute exacerbation of COPD and associated cardiovascular events in a large US claims database: the EXACOS-CV study [poster]. Poster presented at the American College of Chest Physicians (CHEST) Annual Meeting, October 8–11, 2023, Honolulu, Hawai‘i.



Inflammation2

COPD lung inflammation drives systemic 
inflammation, promoting atherosclerotic 
damage in the heart and vasculature 

Hyperinflation4,5

Hyperinflation compresses the heart, 
reducing cardiac output5

Hypoxemia3

Hypoxemia can lead to pulmonary 
hypertension and right heart failure

Exacerbations amplify three drivers of cardiopulmonary 
risk in patients with COPD, contributing to an increased 
risk of heart and lung events1–3

How May COPD Exacerbations  Elevate Patients’ 
Cardiopulmonary Risks?

RA, right atrium; RV, right ventricle.
1. Verhoeff K and Mitchell JR. Adv Physiol Educ. 2017;41:348–353; 2. Aisanov Z et al. J Thorac Dis. 2020;12:2791–2802; 3. Kent BD et al. Int J Chron Obstruct Pulmon Dis. 2011;6:199–208; 4. O'Donnell D et al. 
COPD Res Pract. 2015;1:1–12; 5. Solidoro P et al. Front Med. 2022;9:816843:1–9. 6

Presenter
Presentation Notes
Speaker Notes:
Let’s explore why cardiopulmonary risks are increased in COPD patients:
As the heart and lungs are intricately connected in the cardiopulmonary system, poor respiratory outcomes from COPD also negatively impact cardiovascular health1
Exacerbations amplify three drivers of cardiopulmonary risk in COPD patients, contributing to an increased risk of lung and heart events including inflammation, hyperinflation, and hypoxemia1–3
COPD lung inflammation drives systemic inflammation, thereby promoting atherosclerotic damage in the heart and vasculature2
Hyperinflation compresses the heart, reducing cardiac output4,5
Hypoxemia can lead to pulmonary hypertension and right heart failure3

References:
1. Verhoeff K and Mitchell JR. Adv Physiol Educ. 2017;41:348–353; 2. Aisanov Z et al. J Thorac Dis. 2020;12:2791–2802; 3. Kent BD et al. Int J Chron Obstruct Pulmon Dis. 2011;6:199–208; 4. O'Donnell D et al. COPD Res Pract. 2015;1:1–12; 5. Solidoro P et al. Front Med. 2022;9:816843:1–9.



By deflating the lungs pulmonologists help the cardiologists. 
A literature review

Lung hyperinflation affects 
the function of the CVS by
• reducing venous blood 

return
• increasing pulmonary 

vascular resistance, and
• compressing the intra-

thoracic cardiovascular 
parts

Siafakas N, Trachalaki A. By deflating the lungs pulmonologists help the cardiologists. A literature review. Pulmonology. 2023 Dec;29 Suppl 4:S86-S91. doi: 10.1016/j.pulmoe.2023.02.011. 
Epub 2023 Apr 6. PMID: 37031001.



• In a large real-world population without CVD, 
people with physician-diagnosed COPD were 
25% more likely to have a major CVD event, after 
adjustment for CVD risk and other factors. 

• This rate is comparable to the rate in people 
with diabetes and calls for more aggressive CVD 
primary prevention in the COPD population.

Ashley F, et al. Ann Intern Med 1975;82:739-745.



COPD risk (additive to) and
Greater than Metabolic Syndrome risk!

Noh E, Jeong H, Cho IS, Chang MS, Yu I, Park S, Lee JH, Lee SJ, Lee WY, Yong SJ, Kim SH. Risk of Cardiovascular Events Associated with Chronic Obstructive Pulmonary Disease and/or Metabolic Syndrome: 
A Large-Scale Nationwide Population-Based Cohort Study. Int J Chron Obstruct Pulmon Dis. 2024;19:1447-1456  https://doi.org/10.2147/COPD.S458779

Analysis of the outcomes 
and CV events or deaths 
was performed from 2014 
to 2019. (5 million records)

Both

COPD
MetS

Neither



Model for how to approach Cardiopulmonary Risk

Hawkins NM , Kaplan A, Ko D, Penz E, Bhutani M. Is ‘cardiopulmonary’ the new ‘cardiometabolic’? 
Making a case for systems change in COPD. In Press



67
Bourbeau J, Bhutani M, Hernandez P, Aaron SD, Beauchesne MF, Kermelly SB, D'Urzo A, Lal A, Maltais F, Marciniuk JD, Mulpuru S, Penz E, Sin DD, Van Dam A, Wald J, Walker BL, Marciniuk DD. 2023 Canadian 
Thoracic Society Guideline on Pharmacotherapy in Patients With Stable COPD. Chest. 2023 Nov;164(5):1159-1183. doi: 10.1016/j.chest.2023.08.014. Epub 2023 Sep 9. PMID: 37690008.



Prompt Initiation of Triple Therapy Reduces the Odds of Exacerbations

Moderate or severe COPD 
exacerbation

Severe exacerbation

All-cause hospitalization

90-day COPD readmission

All-cause ER visit

COPD-related ER visit

Adjusted OR for HCRU and exacerbations1

OR (95% CI) per 30-day delay of triple therapy
0.95 1.00 1.05 1.10 1.15

Each 30-day delay in initiating triple therapy was associated with 
an increase in the odds of another COPD exacerbation (PRIMUS)

a1.. Tkacz J, et al. Int J Chron Obstruct Pulmon Dis. 2022;17:329-342. 68

Presenter
Presentation Notes
Speaker Notes:
Prompt initiation of triple therapy after an exacerbation reduces the risk of subsequent moderate or severe exacerbations. This was illustrated in the following trials:

The EROS study (Strange et al.):1
EROS was a retrospective analysis of people with COPD using the MORE2 Registry®.
The EROS study examined whether prompt initiation of single inhaler triple therapy of budesonide/glycopyrrolate/formoterol fumarate (BGF) lowers risk of future exacerbations versus delayed and very delayed initiation following an exacerbation.
It confirmed that prompt initiation of single inhaler triple therapy with BGF following a moderate or severe exacerbation (≤30 days post exacerbation) reduced the risk of future moderate or severe exacerbations by 24% and by 34% compared to delayed and very delayed initiation, respectively.


The PRIMUS study (Tkacz J, et al.):2
The PRIMUS study, a retrospective observational study of US healthcare claims of patients with COPD who initiated triple therapy after 2 or more moderate, or one severe exacerbation, examined the question of whether prompt initiation of triple therapy lowers the risk of future exacerbations and reduces healthcare costs compared to delayed or very delayed triple therapy after an exacerbation.
After adjusting for patient characteristics and baseline exacerbation history, each 30-day delay in initiating triple therapy was associated with a cumulative 11% increased odds for another exacerbation and 6.5% increase in the odds of a severe exacerbation during the 12 months after the index exacerbation.
Patients who do not receive triple therapy until one year after their index exacerbation would, on average, experience 1.84 exacerbations during the 12-month post-index period (95% CI: 1.70–2.00), compared with 1.12 (95% CI: 1.07–1.16) exacerbations among patients who received triple therapy within 30 days. 

Conclusion:
Proactive disease management, including use of triple therapies, may be warranted to prevent future exacerbations among patients with COPD.
Note: These results are derived from real-world outcomes, which can be used to supplement randomized controlled trials (RCTs) and may help support clinical decision making, as opposed to RCTs, which have long been considered the gold-standard in assessing a treatment’s safety and efficacy.

References:
1. Strange C, et al. Int J Chron Obstruct Pulmon Dis. 2023;18:2245-2256, 2. Tkacz J, et al. Int J Chron Obstruct Pulmon Dis. 2022;17:329-342. 



Triple Therapy With a Single Inhaler Lowers All-Cause Mortality 
Risk vs Triple Therapy Split Among Multiple Inhalers1
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HR=0.668 (95% CI: 0.625-0.712)
P=0.027

SITT

MITT

Kaplan-Meier graphs for 12-month mortality in SITT and MITT6

SITT:
3 agents contained in 1 device

MITT:
3 agents across 2 to 3 devices

Patients treated
with SITT had ~33% lower 
all-cause mortality risk 
at 12-month follow-upa,b

180

aAdjusted for covariates: age, sex, body mass index, smoking status, time from diagnosis, FEV1, eosinophil count, heart failure, renal failure, Charlson Comorbidity Index, and previous exacerbations; 
bAlthough significant differences between SITT and MITT cohorts were found, secondary outcomes including all-cause mortality were not adjusted for persistence.

CI, confidence interval; FEV1, forced expiratory volume in 1 second; HR, hazard ratio; MITT, multiple-inhaler triple therapy; SITT, single-inhaler triple therapy. 

1. Bourbeau J, et al. Chest. 2023;164(5)1159-1183; 2. Alcázar-Navarrete B, et al. Chest. 2022;162(5):1017–1029.

Presenter
Presentation Notes
Speaker Notes:
We have seen that single-inhaler triple therapy lowers exacerbation risk vs triple therapy split among multiple inhalers, but what about all-cause mortality?
All-cause mortality rates at the 12-month follow-up were 2.9% for single-inhaler triple therapy and 4.4% for multiple-inhaler triple therapy.
Single-inhaler triple therapy also resulted in lower all-cause morality risk, a risk reduction of 33% when compared to multiple-inhaler triple therapy.
Even though the patients in both cohorts were treated with the same classes of agents, these agents being contained in a single device had a powerful impact.

Notes to Speaker: This was a real-world, observational, retrospective cohort study that analyzed electronic health records in the Spanish National Healthcare System BIG-PAC database to identify COPD patients aged ≥40 years initiating SITT or MITT (using two or three inhalers) between June 1, 2018, and December 31, 2019. Comparative data on persistence (allowing up to 60 days without prescription reﬁll), exacerbation rates, and healthcare resource utilization and costs during 12-month follow-up were analyzed. Multivariate adjusted analyses were performed.

MITT, multiple-inhaler triple therapy; SITT, single-inhaler triple therapy.

Reference:
Alcázar-Navarrete B et al. Chest. 2022;0012-3692(22)01212-0.
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In the appropriate patient: Reduction in Mortality!!

Hawkins, N.M., Kaplan, A., Ko, D.T. et al. Is ‘Cardiopulmonary’ the New ‘Cardiometabolic’? Making a 
Case for Systems Change in COPD. Pulm Ther (2024). https://doi.org/10.1007/s41030-024-00270-2



Inhalation
Fast or Slow? 

• Energy from Device
• MDI: Metered Dose Inh
• Soft mist inhaler
• Nebulizers                                       
• Device produces aerosol 
•  INHALE SLOWLY 

• Energy from patient
• DPI: Dry powder inhalers
• Patient creates aerosol 
•  INHALE FORCEFULLY

For both extremes:
Prepare properly
Empty lungs prior
Hold breath after x 10 seconds                                 



Kaplan, A., van Boven, J.F.M. Switching Inhalers: A Practical Approach to Keep on 
UR RADAR. Pulm Ther 6, 381–392 (2020). https://doi.org/10.1007/s41030-020-00133-6
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vaccine (ARR 0.0084)6

1,b 6

NNT for effectiveness in landmark 
CV studies

NNT for effectiveness in 
two COPD studies

NNV for effectivenessd,e in
COVID-19 trials

4 5

Treat 3 people to 
avoid 1 

exacerbation per 
year

FF/UMEC/VI
vs LAMA/LABA

(RR 0.75)3

2 6

3 4

Treat 4 people to 
avoid 1 

exacerbation per 
year

Number Needed to Treat for Effectivenessa in 
COPD and Other Interventions1–6

7

NNTs are calculated from the estimated annualized ARR and represent the number of patients who need to be treated to prevent one additional bad outcome (ie, death); landmark CV studies 
included patients with coronary heart disease and/or diabetes mellitus at high risk of a CV event. 
aEffectiveness for HOPE, EMPA-REG, AZD1222, and BNT162b2 is defined as mortality reduction. For ETHOS and IMPACT, effectiveness is defined in terms of exacerbation reduction; bOn- 
and off-treatment deaths with additional vital status follow-up; cLAMA/LABA, glycopyrronium/formoterol fumarate dihydrate; dEfficacy and effectiveness are based on studies measuring 
prevention of mild-to-moderate COVID-19 infection; they were not designed to conclude on prevention of hospitalization, severe disease, or death, or on prevention of infection and transmission 
potential; eNNV represents the number of patients who need to be vaccinated to prevent one more case of COVID-19 as 1/ARR.6

ACE, angiotensin-converting enzyme; ARR, absolute risk reduction; BUD, budesonide; COVID-19, coronavirus disease 2019; CV, cardiovascular; FF, fluticasone furoate; FORM, formoterol 
fumarate dihydrate; GLY, glycopyrronium; LABA, long-acting beta-2 agonist; LAMA, long-acting muscarinic antagonist; mRNA, messenger RNA; NNT, number needed to treat; NNV, 
number needed to vaccinate; RR, relative risk; SARS-CoV-2, severe acute respiratory syndrome coronavirus-2; SGLT-2, sodium glucose co-transporter-2; UMEC, umeclidinium; VI, vilanterol.

1. Rabe KF, et al. N Engl J Med. 2020;383(1):35-48; 2. AstraZeneca. Data on file. Veeva Approval ID: REF-1849822; 3. Lipson DA, et al. N Engl J Med. 2018;378(18):1671-1680; 4. Yusuf S, et 
al. N Engl J Med. 2000;342(3):145–153; 5. Zinman B, et al. N Engl J Med. 2015;373(22):2117–2128; 6. Olliaro P, et al. Lancet Microbe. 2021;2(7):e279–e280.

Presenter
Presentation Notes
Speaker Notes:
The number needed to treat (NNT) is the average number of patients who need to be treated with a particular therapy for one additional patient to benefit.
In the ETHOS and IMPACT trials, the NNT was 3 for BUD/GLY/FORM and 4 for FF/UMEC/VI vs LAMA/LABA.1-3
To put this into perspective, the well-known HOPE and EMPA-REG OUTCOME trials both had much higher NNT values and totally shifted guideline recommendations for the respective disease states.4,5
We also show the impact on effectiveness of interventions in COVID-19 which are considered as standard of care, and as can be seen, the NNTs for effectiveness in the COPD studies are much lower than those in the COVID-19 studies and show the beneficial effects of COPD medical interventions for both FF/UMEC/VI and BUD/GLY/FORM.6
BUD, budesonide; COVID-19, coronavirus disease 2019; FF, fluticasone furoate; FORM, formoterol fumarate dihydrate; GLY, glycopyrronium; LABA, long-acting beta2-agonist; LAMA, long-acting muscarinic antagonist; NNT, number needed to treat; UMEC, umeclidinium; VI, vilanterol.

References:
1. Rabe KF et al. N Engl J Med. 2020;383:35-48; 2. AstraZeneca. Data on file. Veeva Approval ID: REF-1849822; 3. Lipson DA et al. N Engl J Med. 2018;378:1671–1680; 4. Yusuf S et al. N Engl J Med. 2000;342:145–153; 5. Zinman B et al. N Engl J Med. 2015;373:2117–2128; 6. Olliaro P et al. Lancet Microbe. 2021;2:e279–e280.




My take on all this?

7

• COPD is a CV disease
• Prevent exacerbations, use triple COPD therapy
• Prevent exacerbations: vaccinate
• BUT ALSO:
• Maximize CV protection in COPD patients
• Smoking cessation
• Optimize BP mgmt.
• Consider Statin
• Beta blocker when appropriate



So, what factors increase Cardiopulmonary Risk?
Or..How do I assess for risk?

7

Cardiac:
Smoking history
Hypertension
Diabetes
Hyperlipidemia
Family hx of cardiovascular disease
Obstructive Sleep apnea
Estrogen use
NSAID use
Chronic inflammation such as RA, Lupus, Psoriasis
Chronic kidney disease
Abnormal ECG
CT chest done, coronary calcification?
Peripheral vascular disease
Erectile dysfunction

Respiratory: 
COPD phenotype 
a) Frequent exacerbator
b) Type two inflammation
c) A1AT def?

Degree of lung function impairment
Depression/Antidepressants(?)
Productive cough
Vaccine status
Proximity from last exacerbation or viral resp infection

Both
Smoking
Oral steroid use/exposure

Kaplan, work in progress
1. Neumann JT, Twerenbold R, Weimann J, et al. Prognostic Value of Cardiovascular Biomarkers in the Population. JAMA. 
      Published online May 13, 2024. doi:10.1001/jama.2024.5596

Biomarkers1?
BNP, Troponin, CRP



To make the point….
What comorbidities can you see from 
this CXR?

This is not a patient of mine….



• Ischemic Heart Disease

• Congestive Heart Failure

• Arrhythmias

• Pulmonary Hypertension

• Lung Cancer

• Osteoporosis and Fractures

• Skeletal muscle dysfunction

• Cachexia

• Malnutrition

• Obesity

• Metabolic disorders

• Glaucoma

• Cataracts

• Depression

• Anxiety and Panic disorders

COPD Comorbidities



Increase in Mortality Risk vs COPD Alone (%)*

COPD +       Ischemic Heart Disease 27% - 50% 

COPD +       Atrial Fibrillation 56%

COPD +       Diabetes 54% - 70%

COPD +       Heart Failure 30% - 90%

CV Comorbidities in Patients With COPD Significantly Increases 
Risk of Death and Are More Likely Cause of Death in Moderate 
Disease

*Data show risk of mortality for patients with COPD and each comorbidity versus COPD alone.

Rabe K et al. Eur Respir Rev. 2018;27:180057; Mannino DM et al. Respir Med. 2006;100:115–122.

The presence of CV comorbidities increases 
the risk of mortality in patients with COPD*

Patients with moderate COPD are more likely
to die from CV disease than patients with severe COPD

28

13

25 24

4

32

Moderate COPD
(GOLD stage II)

Severe COPD
(GOLD stage III and IV)

Underlying Cause of Death (%) in ARIC Study 
(n=1,242 decedents)

Cardiac-related Lung cancer Respiratory-related



Comorbidities and COPD Treatment Rules

1. Global Initiative for Chronic Obstructive Lung Disease (GOLD). Global Strategy for the Diagnosis, Management, and Prevention of Chronic 
Obstructive Pulmonary Disease (2021 Report). Global Initiative for Chronic Obstructive Lung Disease (GOLD), 2021. http://www.goldcopd.org. 

The presence of comorbidities should not alter 
COPD treatment

Comorbidities should be treated per usual standards
regardless of the presence of COPD

Treat COPD like a CV disease and be aggressive with CV risk management!

Presenter
Presentation Notes
References
Global Initiative for Chronic Obstructive Lung Disease (GOLD). Global Strategy for the Diagnosis, Management, and Prevention of Chronic Obstructive Pulmonary Disease (2021 Report). Global Initiative for Chronic Obstructive Lung Disease (GOLD), 2021. http://www.goldcopd.org. pg. 121.

http://www.goldcopd.org/


Evidence from the National Lung Screening Trial (NLST):

• The NLST was a randomized controlled trial with over 
50,000 participants ages 55–74 at the time of 
randomization

• It compared people at high risk of getting lung cancer 
who got screened with an LDCT scan to people who 
got a chest X-ray

• Screening with LDCT resulted in a 20% relative 
reduction in lung cancer mortality over 6 years

© 2022, 2023 Global Initiative for Chronic Obstructive Lung Disease

Evidence for Screening People at High Risk for Lung Cancer

Patients with COPD have a 
HIGHER risk than smokers of equal
amount without COPD!

Aberle D, Adams A, Berg C, Black W, Clapp J, 
Fagerstrom R, et al. Reduced lung cancer 
mortality with low-dose computed tomographic 
screening. N Engl J Med. 2011 Aug;365(5):395–
409. 

Presenter
Presentation Notes
Slide Objective: to describe the evidence in support of lung cancer screening for people at high risk

Ontario Health (Cancer Care Ontario) accepts the evidence generated by the National Lung Screening Trial (NLST), a randomized controlled trial with over 50,000 participants. People were eligible to participate in the NLST if they were ages 55 to 74, had smoked for at least 30 pack-years, and were either current smokers or former smokers who had quit within the past 15 years. 

The trial showed that people at high risk of lung cancer who got screened with one low-dose computed tomography (LDCT) scan annually over approximately two years (one scan shortly after randomization and two follow-up scans) had a 20% relative reduction in lung cancer mortality over six years, compared to people who got screened the same number of times at the same interval with chest X-ray. Because of its randomized controlled trial design, this study provides strong evidence for the efficacy of screening.

The number needed to screen to prevent one lung cancer death reported in the NLST was 320. For every 1,000 people screened, three fewer people died of lung cancer in the LDCT arm than in the chest X-ray arm. In the LDCT arm, 17.6 people in 1,000 died of lung cancer; in the chest X-ray arm 20.7 people in 1,000 died of lung cancer.

Speaking Notes Sources:
Aberle D, Adams A, Berg C, Black W, Clapp J, Fagerstrom R, et al. Reduced lung-cancer mortality with low-dose computed tomographic screening. N Engl J Med. 2011 Aug;365(5):395–409.
National Cancer Institute [Internet]. USA: National Cancer Institute at the National Institutes of Health. National Lung Screening Trial [updated 2014 Sep; cited 2020 May]. Available from: https://www.cancer.gov/types/lung/research/nlst

Slide Content Sources:
6. Aberle D, Adams A, Berg C, Black W, Clapp J, Fagerstrom R, et al. Reduced lung-cancer mortality with low-dose computed tomographic screening. N Engl J Med. 2011 Aug;365(5):395–409.



Approaches to treatment of COPD and Multimorbidity 

FEV1, forced expiratory volume in 1 second; FVC, forced vital capacity

Fabbri et al. 2023

COPD as a single disease COPD as a single disease 
with comorbidities COPD in the context of multimorbidity

Presenter
Presentation Notes
. Figure 2: Approaches to the diagnosis and treatment of COPD and multimorbidity
The diagnosis and treatment of COPD have traditionally followed a one-disease, one-approach paradigm (A). Progress in understanding has led to the recognition 
that different morbidities are common in patients with COPD, but the management of each condition is still based on the one-disease, one-treatment paradigm (B). 
On the basis of key scientific evidence, we propose a shift to a paradigm (C) in which patients with a diagnosis of COPD are considered as suffering from a 
multimorbid state, with a health-care approach that includes a proactive search for the presence of morbidities and treatment as part of an integrated plan. The 
figure shows examples of both individual diseases (eg, anxiety, diabetes) and broader collections of diseases (eg, cardiovascular diseases, musculoskeletal disorders). 
COPD=chronic obstructive pulmonary disease. FVC=forced vital capacity.



Quick way to assess/recognize your high-risk COPD 
patients?

1. Exacerbation 
      (Frequency and type)

2. FEV1<80%
 
3. CAT > 10 

4. mMRC >2



*Exacerbations requiring hospital management

Soler-Cataluña et al. Thorax. 2005;60:925-931. 

Exacerbations and mortality

GROUP A= NO EXACERBATIONS

GROUP B= 1–2 EXACERBATIONS*

GROUP C= ≥ 3 EXACERBATIONS*

Kaplan-Meier survival curves by frequency of exacerbations in patients with COPD

Presenter
Presentation Notes
Suissa S, Dell’Aniello S, Ernst P. Long-term natural history of chronic obstructive pulmonary disease: severe exacerbations and mortality. Thorax. doi: 10.1136/thorax.jnl-2011-201518, Published online first. June 8, 2012.
Soler-Cataluna JJ, et al. Thorax. 2005;60:925-931. 

.from Suiss.. In a recent large study of patients hospitalized for the first time with chronic obstructive pulmonary disease (COPD), half were dead by 3.6 years, 75% were dead within 7.7 years, and 96% were dead by 17 years.1 In total, more than 50,000 of these 73,000 patients died over 17 years of follow-up. 





© 2013 Global Initiative for Chronic Obstructive Lung Disease

Global Initiative for Chronic Obstructive Lung Disease (GOLD). Global strategy for prevention, diagnosis and management of COPD. 2013.
FEV, forced expiratory volume in one second; FVC, forced vital capacity; GOLD, Global Initiative for Chronic Obstructive Lung Disease

Global Strategy for Diagnosis, Management and Prevention of COPD

Classification of Severity of Airflow Limitation in COPD
FEV1 Forced Expiratory Volume in 1 second

Classification of Severity of Airflow 
Limitation in COPD

(Based on Post-Bronchodilator FEV1)

In patients with FEV1/FVC < 0.70:

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 

© 2013 Global Initiative for Chronic Obstructive Lung Disease
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CAT 8 X 5 = 40
<  10  IS GOOD



1. Punekar et al. Pulm Ther. 2016;2:59–72.
A&E, accident and emergency; mMRC, modeified Medical Research Council

mMRC ≥ 2 Predicts Worse Outcomes
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A PAN-EUROPEAN CROSS-SECTIONAL RETROSPECTIVE 
COHORT STUDY, STRATIFYING PATIENTS 

BY LEVELS OF DYSPNEA1 
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DESCRIPTION OF 
BREATHLESSNESS 

0 I only get breathless with strenuous exercise 

1 I get short of breath when hurrying on level ground or 
walking up a slight hill

2
On level ground, I walk slower than people of the same 
age because of breathlessness, or have to 
stop for breath when walking at my own pace

3 I stop for breath after walking about 100 yards or after a 
few minutes on level ground

4 I am too breathless to leave the house or I am breathless 
when dressing

GRADE 2 = MODERATE COPD
An mMRC score of 1 or more suggests significant symptoms 

Adapted from Stenton C. Occup Med (Lond) 2008; 58(3):226–7
Adapted from Punekar et al. Pulm Ther. 2016;2:59–72.

Presenter
Presentation Notes
Speaker Notes:
This study focused on 5 European countries to investigate the prevalence of dyspnea and the burden on patients.
Moderate-to-severe dyspneic patients (mMRC ≥2) had worse general and COPD-related health status compared to patients with no-to-mild dyspnea (mMRC <2).
mMRC 2 or greater was associated with more comorbidities and more frequent exacerbations compared to patients with an mMRC score below 2.

Reference:
Punekar YSA, Mullerova H, Small M, et al. Prevalence and burden of dyspnoea among patients with chronic obstructive pulmonary disease in five european countries. Pulmonary Therapy. 2016;2:59-72.





ABCs for COPD

• A for Airway clearance
• B for adequate Bronchodilation
• C for Corticosteroids when appropriate/CAT score
• D for Depression and Anxiety screening along with other Comorbidities
• E for Exacerbation prevention including vaccination
• E for Exercise to ensure PR done when appropriate

• YOU ARE ALL INVITED TO JOIN THE FPAGC!
• NO COST, check out our website….

www.fpagc.com

for4kids@gmail.com

http://www.fpagc.com/
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