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1. COPD in over 16s: diagnosis and management NICE guideline [NG115]. Last updated: July 2019. Available from: 

https://www.nice.org.uk/guidance/ng115 [Accessed December 2023].

Key impacts of COPD on patient's life

Symptoms, particularly 
breathlessness1

Recurrent exacerbations, 
or flare-ups1



Spiral of decline in the dyspnoea cycle1

Becomes more 
sedentary to avoid 

breathlessness

Reducing
activity further

Dyspnoea with 
activities

1. Reardon JZ. Am J Med 2006;119:S32–S37.

Your interventions can help your patients with COPD 
maintain or improve their quality of life



Key components of COPD management1

Pulmonary 

rehabilitation 

programme of exercise 

and education1‒4

Treatment/ 

support to 

stop smoking1‒4

Annual influenza 
and COVID-19 

vaccinations and 
one-off 

pneumonia 
vaccination1,2,4‒6

Self-management 

plan and 

managing other 

health problems1,2,4

Inhalers 

and tablets1‒3

Adapted from: 1. NICE. COPD in over 16s: diagnosis and management NICE guideline [NG115]. Last updated: July 2019. Available from: https://www.nice.org.uk/guidance/ng115 [Accessed December 2023]; 2. GOLD. Global Strategy 
for the Diagnosis, Management and Prevention of COPD, 2024. Available at: https://goldcopd.org/wp-content/uploads/2023/12/GOLD-2024_v1.1-1Dec2023_WMV.pdf [Accessed December 2023]; 3. NHS. Chronic obstructive 
pulmonary disease: Treatment. Available at: https://www.nhs.uk/conditions/chronic-obstructive-pulmonary-disease-copd/treatment/ [Accessed December 2023]; 4. British Lung Foundation. COPD treatment. Available at: 
https://www.blf.org.uk/support-for-you/copd/treatment [Accessed December 2023]; 5. NHS England. Core20PLUS5. Available at: https://www.england.nhs.uk/about/equality/equality-hub/national-healthcare-inequalities-
improvement-programme/core20plus5/ [Accessed December 2023]; 6. UK Health Security Agency. COVID-19: the Green book, chapter 14a. Available at: https://www.gov.uk/government/publications/covid-19-the-green-book-
chapter-14a [Accessed December 2023]. 







Treatment options : 1
• Smoking cessation : Smoking status & desire to quit

• Vaccinations

• Pulmonary rehabilitation: education & exercise

• Exacerbation education

• Pharmacological optimisation :right 
medication/correct technique



Treatment options : 2
• Nutrition

• Co-morbidities : Practical implementation tips: COPD 
and comorbidities, Dr S Kaul

• LTOT

• NIV assessment

• End-of Life





Shortness Of Breath (SOB) in Patients can be difficult to diagnose...

Pulmonary Hypertension
• Non CF Bronchiectasis

• Sleep
• Infection 

• Lung Cancer
• Airways Disease  

Respiratory Muscle 
• Interstitial lung disease

• Allergy 
• Pulmonary Vasculitis

• Pleural disease

• Ischaemic 
• Valvular
• Pericardial

• Hypertension
• Arrhythmias
• Congenital

• Pain 
• Anxiety/Depression 

• Fracture 
• GI (upper & 

Lower)
• Infection
• Renal
• Hepatic

•Auto immune

Non- Cardio/pulmonary 

Disease
Heart DiseaseLung Disease

Assessments Include:
• ECHO/CPET

•Skin Prick Tests
•ECG

•Bloods
• Full Lung Function

• Chest X ray 
•CT/PET/MRI

•Bronchoscopy/EBUS





Co morbidities
• On average a patient 

living with COPD in the UK has 2.8 additional 
comorbidities

• Anecchino and colleagues investigated a huge  COPD cohort of 126, 
838 individuals in Italy : vast majority of them (98%), were on at least 
one prescription for a chronic condition other than a respiratory 
illness



• Comorbidities in general have a significant impact on health status, 
healthcare utilization, all-cause hospital admissions and mortality in 
COPD patients

• COPD patients are more likely to die from a comorbid disease than 
COPD itself

• Growing epidemiological evidence suggests COPD associated with 
several age driven diseases eg hypertension, cardiovascular diseases 
(CVD), diabetes, metabolic syndrome, osteoporosis, asthma, mental 
disorders and lung cancer



Facts n Figures

• Baty et al (May 2013) studied hospitalised COPD patients (compared 
to matched controls ie No COPD) reported :

• more co-morbidities (7 [IQR 4–9] vs. 3 [IQR 1–6]; )

• more frequently re-hospitalized (annual hospitalization rate 0.33 [IQR 
0.20–0.67] vs. 0.25 [IQR 0.14–0.43]/year; )

• longer hospital stay (9 [IQR 4–15] vs. 5 [IQR 2–11] days; )

• and had higher in-hospital mortality (5.9% [95% CI 5.8%–5.9%] vs. 
3.4% [95% CI 3.3%–3.5%]; )

• An increased risk of in-hospital death was found in COPD-patients with 
malignant lung neoplasm, pulmonary heart disease, atrial fibrillation 
and heart failure



















Skeletal muscle dysfunction



Epidemiology
• Skeletal muscle dysfunction in COPD can have a direct 

impact on exercise capacity, fatigue and activity levels, 
which are likely to be associated with health-related 
quality of life

• Prevalence of skeletal muscle weakness in COPD patients 
as tested by quadriceps strength is 32%

• More than a quarter of GOLD stage I and II patients have 
skeletal muscle dysfunction, rising to 38% in GOLD stage 
IV

• Quadriceps strength is related to fat-free mass index, 
Medical Research Council dyspnea score, BODE (BMI, 
airflow obstruction, dyspnea and exercise capacity) index 
and indeed mortality



Pathophysiology
• The pathophysiology of skeletal muscle weakness in 

COPD is likely to be multifactorial, but likely to include 
reduced activity leading to disuse atrophy, systemic 
corticosteroid therapy, inflammation, hormone 
imbalance, hypoxia and oxidative stress

• There is a switch away from type I to type II muscle 
fibers, towards less endurance



Management

• Assessing skeletal muscle dysfunction in routine clinical practice is 
not currently widespread due to equipment and time 
requirements

• COPD patients with suspected or known skeletal dysfunction 
could preferentially be referred to a pulmonary rehabilitation 
program in order to attempt to reverse the changes

• Neuromuscular stimulation of affected muscles may be a useful 
adjunct in future, although further work on this is required

• Inspiratory Muscle training can be a useful adjunct





'COPD: CT Thorax - friend or foe’: Clinical utility of CT in diagnosing co-morbidities.

A Vohra, S Raza, P Dalal, S Kaul.

INTRODUCTION

Chronic obstructive pulmonary disease (COPD) is associated with several 

pulmonary and extrapulmonary comorbidities which have a significant impact 

on healthcare services and patient outcomes. CT Thorax is often requested in 

COPD patients primarily for coexisting lung disease

however extrapulmonary comorbidities are often under requested and under 

reported.

Hypothesis – there are many treatable pulmonary and extra pulmonary co 

morbidities which if diagnosed earlier could lead to improved patient outcomes.

METHODS

Setting –Tertiary Cardiothoracic Centre

Study design: Retrospective review of 600 non-contrast CT thorax scans of 

COPD patients (diagnosed clinically as per GOLD criteria) using a pre-formed 

list of co-morbidities (listed below) done between 2010 and 2017. Any 

consecutive scans were also reviewed. Images were reviewed by two 

radiologists independently. 

Pulmonary: Bronchiectasis, Infection, Lung cancer, ILD

Extra-pulmonary: Coronary artery calcification, Pulmonary artery diameter, 

Hiatus hernia, Vertebral fractures.

Corresponding Diagnoses: Ischaemic heart disease, Pulmonary artery 

hypertension, Gastroesophageal reflux disease and Osteoporosis.

RESULTS

600 CT chest scans were reviewed (358 men, 242 women). Common reasons for requesting imaging: Lung transplant assessment 

(26%), Worsening shortness of breath (16%), to assess for imaging evidence of bronchiectasis (10%), LVRS assessment (8%), to 

exclude malignancy (5%), to exclude infection (5%), to exclude concurrent interstitial lung disease/pulmonary fibrosis (3%) etc.

Retrospective analysis of 600 CT Thorax scans showed a total of 1,255 pulmonary (444) and extra pulmonary (811) findings. 

(Figure1). 

Pulmonary findings: -

Bronchiectasis: 43% (260/600), the presence of bronchiectasis was based on lack of tapering of bronchi and visualization of 

peripheral bronchi within 1 cm of pleura. 

Solitary new lung nodules (>5mm, solid/sub-solid/GGO): 7% (43/600). 8 subjects were found to have biopsy proven lung cancer and 

6 subjects had FDG PET positive nodules. 7 subjects were detected at an early stage of lung cancer. 

Consolidation/infection 5% (32/600), Small airway changes 3% (16/600), Interstitial lung changes: 6% (35/600), Pleural pathology

3% (20/600) and others (38/600).

Extra pulmonary findings:

Hiatus hernia: 20% (122/600), 

Vertebral fractures: 13% (77/600), 

Enlarged Pulmonary artery diameter (more than 29mm, ratios of the diameter of the main pulmonary artery to the diameter of the 

ascending aorta): 22% (133/600), 

Coronary artery plaques: 61% (365/600) and others (aortic aneurysm, thyroid abnormality etc) 19% (114/600).

SUMMARY

Preliminary analysis indicates a high incidence of potentially treatable extra 

pulmonary comorbidities. The most frequent lung co morbidity was 

radiological bronchiectasis with prevalence of 43%. 

CONCLUSIONS

To our knowledge this is the first report quantifying the added value of CT 

Thorax in the assessment of COPD patients. Our recommendation is that a 

list of imaging diagnoses linked to well recognised treatable COPD 

comorbidities should be part of the standard work up in the assessment of 

COPD patients undergoing CT Thorax. This would enable earlier intervention, 

personalised treatment strategies and better patient outcomes. 

References

1.Martinez CH, Miguel DJ, Mannino DM. Defining COPD-related comorbidities, 2004-2014. J COPD 

F.2014;1(1):51-63.

2.Mao B, Lu HW, Li MH, et al. The existence of bronchiectasis predicts worse prognosis in patients 

with COPD. Scientific Reports. 2015;5:10961.



Summary

• COPD remains an important cause of morbidity, mortality and health care 
utilisation

• Many patients have co morbidities both pulmonary and extra pulmonary 
which are an important cause of the mortality and morbidity

• Whole patient management (total body optimisation) is most likely to 
produce improved patient outcomes

• Early diagnosis leads to early intervention (pharmacological and non 
pharmacological) and better patient outcomes





Preliminary Post Cardiac Surgery 

Outcomes Data 



All Non 

COPD

COPD GOLD 1 GOLD 2 GOLD 3 GOLD 4

(n=462) (n=128) (n=63) (n=24) (n=33) (n=5) (n=1)

Age

Mean 

(SD)

M: 

71.6% 

(331)

M: 

78.9% 

(101)

M: 

60.2% 

(38)

M: 

66.7% 

(16)

M:  

51.5%(

17)

M: 80% 

(4)

M: 

100% 

(1)

F: 

28.4% 

(131)

F:  

21.1% 

(27)

F: 

39.7% 

(25)

F: 

33.3% 

(8)

F: 

48.5% 

(16)

F: 20% 

(1)

F: 0 (0)

BMI

Mean 

(SD)

CR

Mean 

(SD)

6992.7 

(49.6)

93.7 

(40.5)

90.4 

(29.3)

82.4 

(25.6)

98.5 

(48)

79.0 

(24.3)

79

Sex

27.5 

(5.6)

27.9 

(5.3)

27.2 

(5.7)

27.0 

(5.1)

27.4 

(6.1)

27.2 

(7.2)

23.5

66.5 

(12.1)

67.2 

(11.1)

69.8 

(10.3)

72.3 

(10.0)

68.6 

(10.2)

63.6 

(10.1)



All Non 

COPD

COPD GOLD 1 GOLD 2 GOLD 3 GOLD 4

(n=462) (n=128) (n=63) (n=24) (n=33) (n=5) (n=1)

3.90% 4.70% 3.20% 0% 6.10% 0% 0%

18/462 6/128 2/63 0/24 2/33 0/5 0/1

7.80% 7.80% 12.70% 4.20% 15.20% 20% 100%

36/462 10/128 8/63 1/24 5/33 1/1

4.80% 5.50% 6.30% 0% 12.10% 0% 0%

22/462 7/128 4/63 0/24 4/33 0/5 0/1

5.80% 7.80% 7.90% 4.20% 9.10% 20% 0%

27/462 10/128 5/63 1/24 3/33 01-May (0/1)

LOS 2 2 2 1 3 1

Median 

(25-75% 

IQR)

(1-3) (1-4) (1-4.5) (1-3) (1-5) (1-2)

ICU Mortality

Reintuba

tions

Readmiss

ions

Tracheostomies

5

0/5


