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COPD

• ‘COPD is a disease characterised by airflow 
limitation’

=> Spirometry is essential to make the diagnosis



COPD facts

• 2nd most common cause of emergency admission to 
hospital with ~1/3 of these within a month of 
discharge1

• 15% admitted to hospital with COPD die within 3 
months; 25% die within 1 yr of admission

• Death rates in the UK double the EU average1

• Direct annual cost of COPD to the NHS is over £800 
million 1



• Estimated 3 Million people affected in UK  900,000 
people in England / Wales are diagnosed as having 
COPD 

• 2 Million still remain undiagnosed

• A total of 32,155 deaths attributed to COPD in 1999 
in UK

• Inpatient mortality in 2008 was 7.7%
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 COPD will be the third leading cause of death by 2020





Generally over 35-40 years
A smoker or ex-smoker 

Presentation with:  

1. Cough
2. Excessive sputum production
3. Shortness of breath
4. Dyspnoea is the reason most patients seek medical 
attention.

1. BTS, 1997; 5. Pauwels, 2001 Slide courtesy A&Z



Pathogenesis of COPD

NOXIOUS AGENT 
(tobacco smoke, pollutants, occupational agent) 

Genetic factors 

Respiratory 
infection 
Other	
 

COPD



Assessing severity of COPD MRC 
SCALE





Diagnosis of COPD on spirometric grounds

FEV1/FVC < 70% 

FEV1 < 80%



Basic spirometry



Disease Trajectory of patients with 
COPD exacerbations

Symptoms

Exacerbations

Exacerbations

Exacerbations

Deterioration

End of Life



Impact of Exacerbations on COPD

Patients with Frequent Exacerbations

Higher Mortality

Greater Airway 
Inflammation

Poorer Quality  
of Life

Faster Decline  
in Lung Function



COPD severity classification

NICE 04 / 10 ATS/ 
ERS

GOLD

Post Bronchodilator 
FEV1/FVC

FEV1% 
predicted

severity severity severity

<0.7 =or>80% Mild Mild Stage 1– Mild

<0.7 50-79% Mild / Moderate Moderate Stage 2- Moderate

<0.7 30-49% Moderate / Severe Severe Stage 3- Severe

<0.7 <30% Severe / Very Severe Very Severe Stage 4-Very Severe



Disability is poorly reflected in FEV1 

• Degree of airflow obstruction

• Frequency of Exacerbation

• Poor prognostic factors

• MRC Breathlessness

• PaO2

• Cor-Pulmonale



BODE Index

• BMI

• Airways Obstruction

• Dypnsoea

• Exercise tolerance



Spirometry



Mr SH



Predicted FEV1 2.0 litres
Predicted FVC   2.4 litres

Actual FEV1  0.9 litres
Actual FVC    1.8 litres

(FEV1 45% predicted)

(FEV1/FVC ratio 50%)

Mr SH



Common Pitfalls 



Common Pitfalls



Mr JJ



Mr JJ

Predicted FEV1 3.0 litres
Predicted FVC   3.8 litres

Actual FEV1 2.2 litres
Actual FVC   2.4 litres

FEV1/FVC ratio 92%



Emphysema - Flow/Volume loop
pressure dependent airways collapse





	
 	
 SABA or SAMA PRN

         
LABA

LAMA Discontinue 

SAMA 
---------- 
LAMA preferred 

over regular SAMA 

LABA +ICS in a 
combination inh 
--------------------------------- 

Consider LABA+ 
LAMA if ICS not 
tolerated

LAMA Discontinue 

SAMA 
------------ 
LAMA over 4times a 

day SAMA

 LABA+ICS in 
a combination 
inhaler 
------------------------ 
Consider LABA & 
LAMA if ICS 
declined or not 
tolerated LAMA+ LABA

+ICS in a combination 
inhaler

FEV1<50%FEV1>50%

Exacerbations or persistent SOB

Persistent exacerbations 
or SOB

Ref: COPD NICE Guidelines Jun 2010



Bronchodilators: 

• Methylxanthines: Phosphodiesterase inhibitors 
increases intracellular c AMP within Smooth 
muscles weary of Toxicity & S/E

• Aminophylline

• Theophylline



Bronchodilators: 

Anticholinergics: Block Muscuranic 
receptors fuctional in COPD (Acts by 
Inhibiting resting bronchomotor tone) 

! Short acting(SAMA): Ipratropium 

! Long acting(LAMA): Tiotropium, Oxitropium, 
Umeclidinium Bromide, Eclira Genuair, 
Glycopyronium 



Bronchodilators:

Beta Agonists:Increase c AMP within many 
cells promote smooth muscle relaxation and 
bronchodilatation 

! Short Acting (SABA): Salbutamol, Terbutaline 

! Long Acting (LABA): Salmetrol, Efometrol, 
Indacatrol



Anti-inflammatory agents

Corticosteroids: Reduce inflammation of 
bronchial mucosa, inhibit Phospholipase A2 
and block inflammatory mediators 

! Prednisolone 
! ICS (Fluticasone, Beclomethasone, Budenoside)  

Combination Inhalers (LABA+ICS) 
! Seretide (Salmetrol / Fluticasone) 
! Symbicort (Efometrol / Budenoside) 
! Relvar Ellipta(Fluticasone Furoate / Vilanterol)
! Fostair(Beclometasone / Formoterol fumarate)



ICS / LABA Combinations in Asthma at step 3 / 4

• Seretide-Fluticasone / Salmetrol 250

• Symbicort -Budesonide / Formoterol fumarate 200/6, 
400/12  1-2 Puff bd

• Fostair-Beclometasone / Formoterol fumarate 100/6 
2Puff BD

• Relvar Ellipta-Fluticasone Furoate / Vilanterol 
92/22mcg 184/22 mcg OD

For COPD



Relvar Ellipta

Relvar delivers sustained 24-hour improvement in lung 
function compared with an established ICS/LABA Lung    

function data Quality of life data Compared with ICS alone

Improved reduction in exacerbations 

More symptom-free and rescue-free days 
Improvement in lung function



COPD New range Inhalers

Relvar®   Ellipta®
(fluticasone furoate/

vilanterol)

Anoro®    Ellipta®
(umeclidinium bromide/

vilanterol)

Incruse®     Ellipta®
(umeclidinium bromide)



INDICATIONS: 
COPD: Symptomatic treatment of 

adult patients with COPD with FEV1<70% 
and an exacerbation history despite regular 

bronchodilator therapy (92/22mcg only)

ASTHMA: Regular treatment of asthma
 patients >12 years uncontrolled 

on ICS & as needed SABA (92/22mcg & 184/22mcg)

Relvar®    Ellipta® (FF/VI) 92/22mcg



Seretide Accuhaler 

• 500 mcg



HANDIHALER

• Long-acting anticholinergic

• Stop combivent, use                                   prn 
salbutamol

• Once daily

• Aids compliance



DRY POWDER INHALERS



–

Bronchodilators cost comparison  
30-day treatment cost comparison of Incruse® Ellipta® & Anoro® Ellipta® vs. other 
LAMAs* & LABAs

– *The price of Spiriva® HandiHaler® (18mcg) and Spiriva® Respimat® (2.5mcg) are both £33.501 

– Reference: 1. eMIMS Acessed July 2014.

–

– Zinc Code: UK/RESP/0293/14– Date of Preparation: September 2014

–
–



ICS/LABA cost comparison  
30-day treatment cost comparison of Relvar® Ellipta® vs other ICS/LABAs

– Reference: 1. eMIMS Acessed July 2014.

–

– Zinc Code: UK/RESP/0293/14– Date of Preparation: September 2014



Indacaterol in COPD
• Indacaterol is a Long-Acting Beta2 Agonist (LABA) indicated 

for maintenance bronchodilator treatment of airflow 
obstruction in adult patients with chronic obstructive 
pulmonary disease (COPD)

• The recommended dose is one 150 microgram capsule once 
a day, using the Indacaterol (Onbrez Breezhaler) inhaler.  
The dose should only be increased on medical advice

• One 300 microgram capsule once a day, using the 
Indacaterol inhaler has been shown to provide additional 
clinical benefit with regard to breathlessness, particularly for 
patients with severe COPD  
The maximum dose is 300 microgram once daily 





Inhance Study Results





Ultibrobreeze haler
! Gycopyronium/Indecaterol



The TORCH Study 
Calverley PMA, et al. N Engl J Med 2007;356:775–89

Comparing combination with salmeterol alone over three years: 

NNT to prevent one moderate to severe exacerbation in one year is 8 (combination vs. 
salmeterol alone)

Salmeterol 
50mcg only

Salmeterol 
+ 
fluticasone 
(50/500mcg
)

P value

All-cause mortality (primary 
endpoint)

13.5% 12.6% 0.48 NS

Moderate/severe exacerbations 0.97/yr 0.85/yr 0.002
Exacerbations requiring 
hospitalisation

0.16/yr 0.16/yr 0.79 NS

Pneumonia 13.3% 
(0.04/yr)

19.6% 
(0.07/yr)

<0.001



Describe the effects of long-term treatment 
with tiotropium in patients in GOLD stage 
II* (Mild NICE†), from the UPLIFT trial1.  

*The analyses by GOLD stage II were pre-specified before database lock. 
†FEV > 50% comparable to NICE Mild COPD and GOLD stage II

Ref 1: Effect of tiotropium on outcomes in patients with moderate chronic obstructive pulmonary disease (UPLIFT): a pre-specified subgroup 
analysis of a randomised controlled trial.  Decramer M, et al. The Lancet 2009; 374: 1171-1178



*P<0.0001 vs. control. Repeated measure ANOVA was used to estimate means. Estimated means are adjusted for baseline measurements. 
Patients with ≥3 acceptable PFTs after day 30 were included in the analysis.  
Tiotropium: Month 0 n = 1196, Month 48 n = 925; Control: Month 0 n = 1142, Month 48 n = 859

Day 30 
(steady state) Month

Pre-Bronch FVC
Δ Δ Tio vs. control= 

164 – 194 mL

† † †
†

†
† †

†
†

Post- Bronch FVC
Δ Tio vs. control= 

42 – 68 mL* * *
*

* * * * *
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Tiotropium Control

UPLIFT Mild* COPD subgroup1:  FVC 
*FEV > 50% comparable to NICE Mild COPD and GOLD stage II

Ref 1: Effect of tiotropium on outcomes in patients with moderate chronic obstructive pulmonary disease (UPLIFT): a pre-specified subgroup analysis of a randomised 
controlled trial.  Decramer M, et al. The Lancet 2009; 374: 1171-1178



Conclusion: UPLIFT Mild* COPD subgroup1  

*FEV > 50% comparable to NICE Mild COPD and GOLD stage II 
Compared to placebo (control group): 

Tiotropium maintained significant improvements in  
! lung function (including post-bronchodilator rate of decline in FEV1) 
! health-related quality of life and  
! reduced exacerbations  
over 4 years in patients with GOLD Stage II disease. 

  
This subgroup analysis data from the UPLIFT trial provides a 
rational basis for earlier treatment in patients with COPD.

Ref 1: Effect of tiotropium on outcomes in patients with moderate chronic obstructive pulmonary disease (UPLIFT): a pre-specified subgroup analysis of a randomised 
controlled trial.  Decramer M, et al. The Lancet 2009; 374: 1171-1178



Other Medications

LTOT in cor-pulmonale 
Diuretics in cor-pulmonale 
Mucolytic Therapy (Mucodyne) for chronic productive 
cough 
Antidepressants 
Morphine related compounds (Benzodiazepines & 
Anxiolytics) 
Osteoporosis protection (Alendronates etc) 
CNS stimulants (Doxapram) 
Dietary advice on BMI measurements 



Distress

Restricted  
mobility

Depression

Inability to perform 
activities of daily 

living

Restricted 
social 

functioning

Financial 
hardshipFatigue

Fear of 
suffocation

Disruption to 
relationships & 

sexual functioning

Breathlessness

Sleep 
disruption

Inability to 
work



The Patient



Diazepam  
Morphine 
Midazolam



! Reduce response to hypercapnia & hypoxia 
! Reduce respiratory effort 
! Reduce tidal volume & respiratory rate 
! Reduce perception of breathlessness



Table  - Effect of commonly used medications on important clinical outcomes

FEV1 Lung 
volume

Dyspnoe
a

HRQoL AE Exercise 
endurance

Disease modifier 
 by FEV1

Mortalit
y

Side-
effects

Short-acting β-
agonist

Yes  
(A)

Yes  
(B)

Yes  
(A)

NA NA Yes  
(B)

NA NA Some

Ipratropium bromide Yes  
(A)

Yes  
(B)

Yes  
(A)

No 
(B)

Yes  
(B)

Yes  
(B)

No NA Some

Long acting β-
agonists

Yes  
(A)

Yes  
(A)

Yes  
(A)

Yes  
(A)

Yes  
(A)

Yes  
(B)

No NA Minimal

Tiotropium Yes  
(A)

Yes  
(A)

Yes  
(A)

Yes  
(A)

Yes  
(A)

Yes  
(B)

NA NA Minimal

Inhaled 
corticosteroids

Yes  
(A)

NA Yes  
(B)

Yes  
(A)

Yes  
(A)

NA No NA Some

Theophylline Yes  
(A)

Yes  
(B)

Yes  
(A)

Yes  
(B)

NA Yes  
(B)

NA NA Important

FEV1: forced expiratory volume in one second; HRQoL: health-related quality of life; AE: exacerbation of COPD; NA: evidence not available.



Types of Home Oxygen therapy

LTOT 
SBOT 
Ambulatory  

Oxygen



• Reduce mortality 
• Prevent progression of pulmonary HTN 
• Reduce polycythaemia 
• Increase exercise tolerance 
• Improvement in QOL & QOS 
• Reduced cost to healthcare



• MRC study 1981

• 87 patients

• Treatment group: 15 hrs / day O2

• Control group: no O2

• North American trial 1980



LTOT

In England and Wales only can be prescribed by a 
Medical practitioner  

ABG when clinically stable and on optimal medical 
treatment, 2 occasions three weeks apart 

COPD patients with PaO2 < 7.3kPa (55mmHg), 
with or without hypercapnia, and FEV1 < 1.5L 
<40% predicted should receive LTOT



LTOT

PaO2 : 7.3 – 8.0 kPa (55-60Kpa) and pulmonary 
hypertension, peripheral oedema or nocturnal 
hypoxaemia, LTOT should be considered 
Must be used for >15 hours per day (MRC study 
5 year survival 25% to 41%)  
Aim is to have a kPa >8.0 without unacceptable 
hypercapnia













Vital part of management of severe 
COPD 
! Proven to improve survival 

Must be prescribed appropriately 
! Potentially hazardous 
! Expensive



The solution?





Smoking Cessation

Patients should be offered- 
! NRT 
! Bupropion or 
! Varenicline   
 who want to give up smoking 



Nicotine binds to α4β2 
nicotinic acetylcholine 
receptor stimulating 
dopamine release1-3 
This results in the 
satisfaction associated 
with smoking1-3  
A drop in nicotine levels 
leads to craving and 
withdrawal1,4

1. Jarvis MJ. BMJ 2004; 328:277-279. 2. Dani JA, Harris RA. Nature Neuroscience 2005; 8:1465-1470. 3. Coe JW et al. J Med Chem 2005; 48: 3474-3477. 4. West R, Shiffman S. Smoking  
cessation. Fast Facts. Indispensable guides to clinical practice. Health Press, Oxford, 2004. 

α4

NIC Nicotine 
Dopamine

Nucleus 
Accumbens 
(nAcc)

Ventral 
Tegmental 
Area  
(VTA)

NIC

α4
β2
β2

β2

α4β2 
Nicotinic 
Receptor

Nicotine 
Dopamine



• Nicotine stimulates dopamine release resulting in the satisfaction            
associated with smoking1-3

1. Coe JW et al. J Med Chem 2005; 48:3474-3477. 2. Jarvis MJ. BMJ 2004; 328:277-279. 3. Dani JA, Harris RA. Nature Neuroscience 2005; 8:1465-1470. 

THE α4β2 NICOTINIC RECEPTOR IS KEY  
IN THE ADDICTION PATHWAY

Nicotine at the α4β2 receptor



Partial agonist 
• Binds with high affinity to the                
α4β2 	
 receptor, and only partially 
stimulates	
 dopamine release1 
• This provides relief from craving                
and 	
 withdrawal symptoms as the 
nicotine 	
 level declines in a quit attempt1-3

1. Coe JW et al. J Med Chem 2005; 48:3474-3477. 2. Gonzales D et al. JAMA 2006; 296:47-55.  3. Jorenby DE et al. JAMA 2006; 296:56-63.

Antagonist 
•	
 Because the receptor is bound                
by 	
 varenicline, it is blocked and 
cannot be 	
 stimulated by nicotine1 
•	
 This reduces the pleasurable                
effects 	
 of smoking and potentially the 
risk of 	
 full relapse after a ‘slip-up’1-3

Varenicline at the α4β2 receptor



! More than 4,000 other 
chemicals in cigarette 
smoke,1 more than 50 
of which are known 
to cause cancer2 

! It is the mixture of 
toxins in cigarette 
smoke that is 
responsible for the 
majority of the 
harmful effects, not 
nicotine1

1. www.treatobacco.net./English/keyfindings/key_finding_1.html  Last accessed on 15.02.08 
2. Hoffmann D & Hoffmann I. J Toxicol Environ Health 1997; 50(4):307-364. 
3. http://smokeaway.files.wordpress.com/2008/03/cigarette.jpg

FACTS: There is no evidence to suggest that nicotine causes cancer

3



! Treatment with 25mg nicotine patch is more 
effective than 15mg patch 

! Increasing treatment duration past twelve 
weeks does not improve outcome 

! 25mg patches are generally well tolerated 
and have a good safety profile



Pulmonary Rehabilitation



Pulmonary Rehabilitation

Patients with Grade 3 MRC Scale and 
above 
Structured graduated training programme 
where patients learn to control and cope 
with their symptoms in a better way. 
Unable to walk,Unstable angina, recent 
M.I are condraindication for referral 
After an exacerbation into the hospital



Pulmonary rehabilitation programmes include:  
! exercise training, Education 
! psychosocial/behavioural intervention,  
! nutritional therapy,  
! outcome assessment,



Home Ventilation:

Patients admitted with pH less than7.3 
should be considered for Domiciliary Non 
invasive ventilation  
COPD with: recurrent (>3) AHRF requiring 
NIV or intolerance of LTOT (because of 
CO2 retention) with symptomatic sleep 
disturbance



Lung Volume Reduction Surgery:

Breathless with single large Bulla on CT chest & 
FEV1 >50%-Bullectomy 
Severe COPD breathless with marked restriction 
of ADL despite maximal medical therapy incl 
Rehab could be referred for consideration for 
LVRS 
! FEV1more then 20% pred 
! PaCO2 less then 7.3 kPa 
! TLCo>20% 
! Upper lobe Emhysema predominantly



Lung Transplantation

FEV1<25% predicted 
Cor-Pulmonale,PaCO2<7.3kPa,elevated 
PAP 
On LTOT with elevated PaCO2 
60 Yrs or less DLT 
65 yrs or more SLT



 NEW BRONCHOSCOPIC 
PROCEDURES IN COPD CARE











Normal Severe COPD 

Clips provided by Dr H. Date, Okayama University, Japan



BLVR for Emphysema



BLVRC

! FEV1=15-45% 
! Gold 3-4 
! RV>180 
! Little or No collateral ventilation or 

CHARTIS V SYSTEM







BLVR for Emphysema



Bronchoscopic Lung Volume Reduction 
Techniques

Closing airways By-passing airwaysVS.

Spigots 
Bio 
Spirals 
Steam

Stents

Valves

Slides courtesy of Dr T.Toma



Patient Selection for Coil placements

• Severe, Stable, Symptomatic 

• Severe:  GOLD III / IV 

• Stable:  no recent hospitalizations for COPD exacerbation 

• Symptomatic:  worsening dyspnea despite optimal medical  

management 

Patient Baseline Profile 

• low FEV1 <45% predicted 

• high RV >175% predicted 

• Dyspnea:  mMRC 2-4 

• No contra-indications for bronchoscopic intervention 

• Visual evidence of parenchymal structure (0-5 scale)



LVCR

• Nitonol Coils small shape memory nitinol implants 
designed to gather and compress diseased tissue 
retension the diseased airway network and 
mechanically increase the elastic recoil in the 
Emphysematous lung.

• The retensioning effect of the coils may also tether 
small airways open, helping to prevent collapse of the 
airways during exhalation  



LVCR

• Airways tethering is a key benefit designed to 
prevent air trapping and hyperinflation is 
fundamental and exclusive element of coils 
design

• improve exercise capacity lung functions and 
quality of life



CT visualization of tissue sufficiency
Patient Selection

Insufficient structural tissueSufficient structural tissue



New Bronchoscopic treatment





LVRC Long-term data

• Follow-up of the patients treated with LVR-coils in our pilot 
studies showed that the coil treatment is safe with no late 
pneumothoraces, coil migrations or unexpected adverse 
events. 

• Clinical benefit gradually declines over time; at 3 years post-
treatment, around 50% of the patients maintained 
improvement in 6MWD, SGRQ and mMRC.  
 
DOI: 10.1111/resp.12435 Respirology (2014)



• Results Sixty patients (60.9 ± 7.5 years, forced expiratory volume in 1 
s (FEV1) 30.2 ± 6.3% pred) were bronchoscopically treated with coils 
(55 bilateral, 5 unilateral), with a median of 10 (range 5–15) coils per 
lobe. Post hoc analyses showed significant responses for SGRQ (St 
George’s Resp Qnaire), 6MWD (6 min walking distance) and RV in 
patients with both heterogeneous and homogeneous emphysema. 

• Conclusions LVR coil treatment results in significant clinical 
improvements in patients with severe emphysema, with a good safety 
profile and sustained results for up to 1 year.     

•                  Deslee et al, Thorax (2014)

Lung volume reduction coil treatment for patients 
with severe emphysema: a European multicentre trial



“Last Request: Please Don’t Smoke” 
My step-father asked

 me to take this picture of him after he regained 
consciousness in ICU. He lost the fight with lung

 disease (Asbestosis, COPD, and Pnuemonia) 
Friday morning. I will be away for a little while 

THANK YOU

http://eric-taylor.com/wp-filez/smoke.jpg


THANK 
YOU


