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Current guidance for COPD  

The current NICE COPD Guidelines – CG101,
were published in 2010,1 so includes research
up to 2009.  The next iteration of NICE COPD is
not due to be published until late 2018.  Several
new drug classes have been introduced since
then and we understand more about the relative
value of various interventions in the manage-
ment of COPD (Figure 1).2 The decision by
NICE not to update the guideline more recently
has resulted in more up-to-date guidelines being
sought from other sources, and in some in-
stances, local guidelines being devised. The

GOLD (Global Initiative for Chronic Obstructive
Lung Disease) Global strategy for diagnosis,
management and prevention of COPD has
therefore gained greater prominence.3 Indeed,
in a recent survey of PCRS-UK members, 65% of
respondents used GOLD or a local variation of
GOLD as their management pathway, with only
33% using NICE (PCRS-UK – data on file June
2017).  However, being a member of the PCRS-
UK proclaims an interest and degree of prior
expertise in COPD and is therefore probably not
representative of the majority of primary care
clinicians who manage patients with COPD.     

Treatment guidelines for COPD - 
Going for GOLD? 

Vince Mak Consultant Physician in Respiratory Integrated Care,
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The way we manage certain conditions are usually directed by clinical
guidelines.  In the UK, we tend to adopt guidance either from
respected specialist societies or from the National Institute of Health
and Care Excellence (NICE).  The guidelines are always based on the
best evidence available at the time of writing, and ideally updated
regularly as new research emerges.

Figure 1  London Respiratory Team COPD Value Pyramid
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Treatment guidelines for COPD – Going for GOLD?’ is a consensus based article, that sets out a simple treatment pathway based on the predominant characteristics
of COPD for an individual – whether symptoms or exacerbations– distilled from current guidelines.  The article has been developed by a group of clinicians working
with and in primary care, facilitated by integrated care consultant, Vince Mak, GPs, Duncan Keeley and Kevin Gruffydd Jones and practice nurse, Carol Stonham
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Figure 2  NICE COPD guideline 101 (2010) treatment algorithm
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The length and complexity of both NICE and GOLD guidance is
daunting, making an informed choice between the two very difficult
for the busy clinician.  There is a need for a simplified approach to
the management of COPD aimed at a non-expert primary care au-
dience.  For the experienced practitioner who is already competent
at COPD management, the choice should be based on which takes
into account the most up to date studies.   

What is COPD?  

One major caveat needs to be highlighted first; COPD is not actually
a disease.  COPD is an umbrella term that encompasses a range of
disorders; chronic bronchitis, emphysema and chronic asthma4 and
describes poorly reversible chronic obstruction of the airways.
When the term “COPD” was first coined, there were limited treat-
ment options, so combining all causes of chronic airflow obstruction
into a single condition made diagnosis and treatment simpler.  How-
ever, with the advent of more treatment modalities for each sub-
group of COPD, the utility of a blanket term of “COPD” becomes
questionable (for instance, how can chronic asthma with fixed
airflow obstruction be treated in the same way as the same level of

airflow obstruction caused by emphysema?).  In addition, interpre-
tation of studies of “COPD” patients becomes more difficult if we
realise that it is not a homogenous disease.

Although all guidelines highlight the importance of differentiating
COPD from asthma, there is a grey area where patients may have both
chronic poorly reversible obstruction and asthma.  More up to date
guidelines now recognise that there are differences between patients
and GOLD does this by distinguishing different subsets on the basis
of symptoms and frequency of exacerbations.  However, this leads to
4 different potential treatment pathways (excluding asthma-COPD
overlap).  Some guidelines attempt to differentiate many potential sub-
sets of COPD which then add to complexity.5

The NICE algorithm

NICE primarily uses lung function (measured by FEV1) as the first
step to assess severity and then guide treatment. However, with
either increasing symptoms or exacerbations, all treatment
pathways lead to triple therapy (LAMA+LABA+ICS) regardless of
FEV1 (Figure 2).  Thus patients with continuing breathlessness (a
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Figure 3  The refined ABCD assessment tool

Figure 4  Pharmacologic treatment algorithms by GOLD Grade (dark blue boxes and 
     arrows indicate preferred treatment pathways)
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common symptom in COPD)
may end up on triple therapy.
However, evidence supports the
use of inhaled corticosteroids in
COPD mainly in the prevention
of exacerbations.6,7 Currently, in-
haled steroids are used inappro-
priately across the severity
stages of COPD8,9 causing waste
and potential harm from side
effects. 

GOLD - assessment and 
algorithm

The GOLD strategy is based on
consensus using up to date evi-
dence rather than the grading
of evidence, based on rigorous
GRADE methodology that is
used by NICE. NICE also looks
at cost effectiveness whereas
GOLD is based on a review of
clinical evidence and a consen-
sus of expert clinical opinion. 

GOLD previously used lung
function (measured by FEV1) as
a guide to severity and treat-
ment, but in its 2017 update,
GOLD relegated the use of FEV1

on the basis that there is poor
correlation between lung func-
tion and severity.10 Instead,
GOLD now mainly uses a combi-
nation of symptoms (determined
by either the modified MRC
(mMRC) score or CAT score)
and exacerbation frequency to
assess a patient.  This classifies
the patient into one of 4 quad-
rants; ABC or D (Figure 3).  Drug
treatment options are then pro-
posed for each quadrant giving 4
treatment pathways. As there
are several alternatives for some
quadrants, this adds to complex-
ity (Figure 4).

In search of a simpler 
solution – clinical 
phenotypes

The development of different
options for pharmacological and

non-pharmacological treatments for patients with COPD has led to the understanding that clinical
response differs according to the characteristics of the disease. The concept of phenotype (defined
as the observable characteristics of a subject as determined by the interaction of its genotype with
the environment) applied to COPD has resulted in the definition of different groups of COPD patients
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with prognostic and therapeutic significance. There is a move to-
wards better characterisation of patients using their phenotype11

rather than just by their underlying disease.

In this way, we take a more personalised approach to treatment, not
necessarily according to just the severity of the disease, but also
modified by the clinical phenotype. From a clinical viewpoint, a
COPD phenotype should separate patients into distinct groups that
can differentiate their prognosis and response to treatment.  

There are many potential COPD phenotypes, and there is no consen-
sus currently.  Potential classifications can be based on disease attrib-
utes such as symptoms,12 prognosis13 or combining different features.14

Several excellent recent reviews have covered the extensive literature
around phenotyping15,16 and there have been guidelines developed
based on clinical phenotypes.5 However, for a classification of sub-
groups of COPD to be clinically useful, it should be simple for the pri-
mary care clinician to apply, and be potentially responsive to different
therapeutic interventions (so called “treatable traits”).   

Three basic phenotypes based on the predominant symptom profile
have been proposed as a possible simple classification:17,18

•   Predominantly breathlessness

•   Predominant frequent exacerbations

•   COPD with features of asthma

This phenotypic classification may be useful as the predominant
characteristic helps determine the main therapeutic options. 

Predominant breathlessness phenotype 

The key feature of this phenotype is that the main symptom is
breathlessness on exertion but patients may not have frequent ex-
acerbations (≥2 exacerbations/year requiring treatment with oral
steroids and/or antibiotics).     

The patient usually has a significant smoking history and full lung
function shows reduced gas transfer capacity (DLCO) and hyperin-
flation (increased RV/TLC ratio) suggestive of underlying emphy-
sema. Many studies have demonstrated that breathlessness,19

reduced exercise20 and hyperinflation21 predict mortality independ-
ent of FEV1 defined severity.22 The cause of breathlessness and re-
duced exercise tolerance may be due to hyperinflation causing
increased work of breathing rather than just airflow obstruction.
Therefore, reduction in hyperinflation and gas trapping may be
a more relevant therapeutic target than just improvement in
FEV1.  Non-drug treatments such as pulmonary rehabilitation18,23,24

and education on breathing techniques25 are aimed at reducing hy-
perinflation.

Hyperinflation can be reduced by bronchodilation with only minor
improvements to airflow.26,27 Hyperinflation is also improved by
Long-Acting Muscarinic Antagonists (LAMA)28 and a Long-Acting
B2-Agonist (LABA).29 This strategy may have additional benefits in
terms of improvement in FEV1 and improvement in quality of life,
particularly when used together.30-33 Therefore, long acting bron-

chodilators should be the cornerstone of pharmacological treatment
of patients with COPD with breathlessness.

Predominant frequent exacerbations phenotype 

The frequent exacerbation phenotype can be defined as a patient
with fixed airflow obstruction who has two or more exacerbations
per year (with the exacerbations at least four weeks apart) or one
hospitalised exacerbation.10

The risk of an exacerbation is poorly correlated with the severity of
disease as classified by FEV1, but highly correlated with having had
previous exacerbations.34 The importance of exacerbations is three-
fold: exacerbations adversely affect the patient’s quality of life, they
risk deterioration to the extent the patient may need more frequent
hospital treatment, but also, they damage the lungs such that they
may never return to pre-exacerbation levels (seen as a rapid decline
in FEV1).  With advanced disease, the frequency of exacerbations
increases,35 so targeting treatment to reduce exacerbation fre-
quency and severity will have beneficial long term effects on the
rate of decline in lung function, morbidity and mortality.

Treatment modalities focused on exacerbation reduction such as
flu vaccination, stopping smoking and pulmonary rehabilitation are
the cornerstones in the management of this phenotype.23,36 In
terms of medications, both LAMAs37,38 and LABAs39,40 have been
shown to reduce the risk of exacerbations by about 25%.  The ad-
dition of inhaled corticosteroids (ICS) therapy has also been shown
to be beneficial,6,41 and most current COPD guidelines only recom-
mend the use of ICS in combination with a LABA.  However, the
benefits of adding an ICS to LAMA or LABA may only be marginal.7

COPD with asthma phenotype 

This phenotype is the most controversial and is creating significant
discussion. Some patients may have features of both asthma and
COPD, so called Asthma-COPD overlap (ACO).42,43 Current esti-
mates suggest that depending on age, between 10-52% (pooled
estimate 27%) of patients classified as having COPD may actually
have a mixed COPD with asthma phenotype.42,44 This can come
about from asthmatics who have smoked heavily, or who have had
lifelong chronic asthma with airways remodelling.  Alternatively, a
heavy smoker with COPD may develop adult onset asthma.  

The importance of determining which patients have a COPD with
asthma phenotype is that they may benefit from early inhaled
corticosteroid (ICS) treatment.45,46 Consensus currently is that
patients who have COPD with asthma should be treated early with
a combination of LABA + ICS.  Monotherapy with ICS alone is not
recommended.47 Not surprisingly perhaps, patients who have sig-
nificant bronchodilator reversibility seem to do better with ICS.48,49

With more widespread use of FeNO measurement, a marker of
eosinophilic inflammation in lung tissue, together with the evolving
work on the presence of mild eosinophilia, it may become easier to
identify those who have an asthmatic element which should
respond to ICS.  
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Figure 5  Keeping it simple approach
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Keeping it simple 

Defining specific phenotypes is a more patient centred approach
as we are considering the presenting problem rather than some
measure of lung function.  In addition, phenotypes with treatable
characteristics can guide more appropriate management. However,
many patients exhibit more than one characteristic so the most pre-
dominant element should be identified to prioritise treatment. 

To classify the patient into the most appropriate phenotype, accu-
rate diagnosis is key.  The first step is determining if the patient has
chronic airflow obstruction ( FEV1/FVC<0.70), and then if there are
any features of asthma.  It they do have features of asthma then
management can be modified from current asthma guidance50:

For patients with COPD with Asthma:

1.  Intermittent symptoms – SABA 
2.  If persistent symptoms (i.e using SABA >3 times a week) or

exacerbations – SABA plus LABA/ICS combination
3.  If continuing exacerbations – SABA plus LABA/ICS plus LAMA

or consider referring to specialist

If asthma is deemed unlikely, simple assessment of whether the
patient is troubled mainly by breathlessness or exacerbations
(or both), will determine their treatment pathway.  If they have more
than 2 moderate exacerbations a year (or one moderate exacerba-

tion and one severe exacerbation requiring hospitalisation), they
fall into the predominant frequent exacerbation phenotype and
treatment should prioritise reduction of exacerbations.  

For patients with COPD with frequent exacerbations and 
breathlessness:

1.  Intermittent exacerbations – SABA plus LAMA or LABA
2.  If persistent exacerbations – SABA plus LAMA/LABA

combination
3.  If continuing exacerbations – SABA plus LABA/ICS 
     combination + LAMA or consider referring to specialist

If the patient does not have frequent exacerbations, they may have the
predominant breathlessness phenotype and treatment should be fo-
cused on maximising bronchodilation and reduction in hyperinflation.

For patients with COPD and breathlessness (but no asthma):

1.  Intermittent breathlessness – SABA 
2.  If persistent breathlessness – SABA plus LAMA or LABA
3.  If still getting persistent breathlessness – SABA plus LABA/

LAMA combination

This is summarized in Figure 5.  These treatment options still follow
what is recommended by both NICE and GOLD, but bases
decisions on the predominant problem of the patient and simplifies
the choices that can be made.
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Conclusions

For the non-specialist primary care practitioner, currently available
treatment guidelines for COPD may not reflect current practice or
appear dauntingly complicated.  These guidelines may not take into
account adequately that COPD is not a homogenous disease but
contains a collection of different clinical phenotypes.  There is a
need for a simple strategy that is patient centred and easy to apply.
We have proposed a simple treatment pathway based on the pre-
dominant symptoms of the patient distilled from current guidelines
that will hopefully make management of the patient sitting in front
of us more straightforward.  

References
1.     Chronic obstructive pulmonary disease: management of chronic obstructive pulmonary

disease in adults in primary and secondary care. National Clinical Guideline Centre (2010).
2.     British Thoracic Society. IMPRESS Guide to the relative value of COPD interventions. in

British Thoracic Society Reports (2012).
3.     From the Global Strategy for the Diagnosis, Management and Prevention of COPD, Global

Initiative for Chronic Obstructive Lung Disease (GOLD) 2017. Available from: http://gold-
copd.org

4.     Marsh SE, Travers J, Weatherall M, et al. Proportional classifications of COPD phenotypes.
Thorax 2008;63:761-7. https://doi.org/10.1136/thx.2007.089193

5.     Miravitlles M, Soler-Cataluña JJ, Calle M, et al. Spanish guideline for COPD (GesEPOC).
Update 2014. Archivos de bronconeumologia 2014;50:Suppl 1, 1-16. https://doi.org/
10.1016/s1579-2129(14)70070-9

6.     Kardos P, Wencker M, Glaab T, Vogelmeier, C. Impact of salmeterol/fluticasone propionate
versus salmeterol on exacerbations in severe chronic obstructive pulmonary disease. Am J
Respir Crit Care Med 2007;175:144-9. https://doi.org/10.1164/rccm.200602-244OC

7.     Wedzicha JA, Calverley PM, Seemungal TA, et al. The prevention of chronic obstructive
pulmonary disease exacerbations by salmeterol/fluticasone propionate or tiotropium bro-
mide. Am J Respir Crit Care Med 2008;177:19-26. https://doi.org/10.1164/rccm.200707-
973OC

8.     White P, Thornton H, Pinnock H, Georgopoulou S, Booth HP. Overtreatment of COPD with
inhaled corticosteroids--implications for safety and costs: cross-sectional observational
study. PLoS One 2013;8:e75221. https://doi.org/10.1371/journal.pone.0075221

9.     Price D, West D, Brusselle G, et al. Management of COPD in the UK primary-care setting:
an analysis of real-life prescribing patterns. Int J Chron Obstruct Pulmon Dis 2014;9:889-
904. https://doi.org/10.2147/COPD.S62750

10.  Hurst JR, Vestbo J, Anzueto A, et al. Susceptibility to exacerbation in chronic obstructive
pulmonary disease. N Engl J Med 2010;363:1128-38. https://doi.org/10.1056/
NEJMoa0909883

11.  Fingleton J, Weatherall M, Beasley R. Towards individualised treatment in COPD. Thorax
2011;66:363-64. https://doi.org/10.1136/thx.2010.155564

12.  Miravitlles M, Soler-Cataluña JJ, Calle M, et al. A new approach to grading and treating
COPD based on clinical phenotypes: summary of the Spanish COPD guidelines (GesEPOC).
Prim Care Respir J 2013;22:117-21. https://doi.org/10.4104/pcrj.2013.00016

13.  Garcia-Aymerich J, Gómez FP, Benet M, et al. Identification and prospective validation of
clinically relevant chronic obstructive pulmonary disease (COPD) subtypes. Thorax
2011;66:430-37. https://doi.org/10.1136/thx.2010.154484

14.  Rennard SI, Locantore N, Delafont B, et al. Identification of five chronic obstructive pul-
monary disease subgroups with different prognoses in the ECLIPSE cohort using cluster
analysis. Ann Am Thorac Soc 2015;12:303-12. https://doi.org/10.1513/AnnalsATS.
201403-125OC

15.  Han MK, Agusti A, Calverley PM, et al. Chronic obstructive pulmonary disease phenotypes:
the future of COPD. Am J Respir Crit Care Med 2010;182:598-604. https://doi.org/
10.1164/rccm.200912-1843CC

16.  Turner AM, Tamasi L, Schleich F, et al. Clinically relevant subgroups in COPD and asthma.
Eur Respir Rev 2015;24:283-98. https://doi.org/10.1183/16000617.00009014

17.  Izquierdo-Alonso JL, Rodriguez-Gonzálezmoro JM, de Lucas-Ramos P, et al. Prevalence and
characteristics of three clinical phenotypes of chronic obstructive pulmonary disease
(COPD). Respir Med 2013;107:724-31. https://doi.org/10.1016/j.rmed.2013.01.001

18.  Miravitlles M, Calle M, Soler-Cataluna JJ. Clinical phenotypes of COPD: identification, def-
inition and implications for guidelines. Arch Bronconeumol 2012;48:86-98.
https://doi.org/10.1016/j.arbres.2011.10.007

19.  Martinez FJ, Foster G, Curtis JL, et al. Predictors of mortality in patients with emphysema
and severe airflow obstruction. Am J Respir Crit Care Med 2006;173:1326-34.
https://doi.org/10.1164/rccm.200510-1677OC

20.  Pinto-Plata V, Cote C, Cabral H, Taylor J, Celli B. The 6-min walk distance: change over time
and value as a predictor of survival in severe COPD. Eur Respir J 2004;23:28-33.
https://doi.org/10.1183/09031936.03.00034603

21.  Diaz O, Villafranca C, Ghezzo H, et al. Role of inspiratory capacity on exercise tolerance in
COPD patients with and without tidal expiratory flow limitation at rest. Eur Respir J
2000;16:269-75. https://doi.org/10.1034/j.1399-3003.2000.16b14.x

22.  Casanova C, Cote C, de Torres JP, et al. Inspiratory-to-total lung capacity ratio predicts mor-
tality in patients with chronic obstructive pulmonary disease. Am J Respir Crit Care Med
2005;171:591-97. https://doi.org/10.1164/rccm.200407-867OC

23.  Seymour JM, Moore L, Jolley CJ, et al. Outpatient pulmonary rehabilitation following acute

exacerbations of COPD. Thorax 2010;65:423-28. https://doi.org/10.1136/thx.2009.
124164

24.  Yoshimi K, Ueki J, Seyama K, et al. Pulmonary rehabilitation program including respiratory
conditioning for chronic obstructive pulmonary disease (COPD): Improved hyperinflation
and expiratory flow during tidal breathing. J Thorac Dis 2012;4:259-64. https://doi.org/
j.issn.2072-1439.2012.03.17.

25.  de Araujo CL, Karloh M, Dos Reis CM, Palu M, Mayer AF. Pursed-lips breathing reduces
dynamic hyperinflation induced by activities of daily living test in patients with chronic ob-
structive pulmonary disease: A randomized cross-over study. J Rehabil Med  2016;47:957-
62. https://doi.org/10.2340/16501977-2008

26.  Diaz O, Villafranca C, Ghezzo H, et al. Role of inspiratory capacity on exercise tolerance in
COPD patients with and without tidal expiratory flow limitation at rest. Eur Respir J
2000;16:269-75. https://doi.org/10.1034/j.1399-3003.2000.16b14.x

27.  Newton MF, O'Donnell DE, Forkert L. Response of lung volumes to inhaled salbutamol in a
large population of patients with severe hyperinflation. Chest 2002;121:1042-50.
https://doi.org/10.1378/chest.121.4.1042

28.  O'Donnell DE, Flüge T, Gerken F, et al. Effects of tiotropium on lung hyperinflation, dyspnoea
and exercise tolerance in COPD. Eur Respir J 2004;23:832-40. https://doi.org/10.1183/
09031936.04.00116004

29.  O'Donnell DE, Casaburi R, Vincken W, et al. Effect of indacaterol on exercise endurance
and lung hyperinflation in COPD. Respir Med 2011;105:1030-36. https://doi.org/10.1016/
j.rmed.2011.03.014

30.  Bateman ED, Ferguson GT, Barnes N, et al. Dual bronchodilation with QVA149 versus single
bronchodilator therapy: the SHINE study. Eur Respir J 2013;42:1484-94. https://doi.org/
10.1183/09031936.00200212

31.  D'Urzo AD, Rennard SI, Kerwin EM, et al. Efficacy and safety of fixed-dose combinations
of aclidinium bromide/formoterol fumarate: the 24-week, randomized, placebo-controlled
AUGMENT COPD study. Respir Res 2014;15:123. https://doi.org/10.1186/s12931-014-
0123-0

32.  Decramer M, Anzueto A, Kerwin E, et al. Efficacy and safety of umeclidinium plus vilanterol
versus tiotropium, vilanterol, or umeclidinium monotherapies over 24 weeks in patients
with chronic obstructive pulmonary disease: results from two multicentre, blinded, ran-
domised controlled trials. Lancet Respir Med 2014;2:472-86. https://doi.org/10.1016/
S2213-2600(14)70065-7

33.  Singh D, Ferguson GT, Bolitschek J, et al. Tiotropium+ olodaterol shows clinically meaningful
improvements in quality of life. Respir Med 2015;109:1312-19. https://doi.org/10.1016/
j.rmed.2015.08.002

34.  Hurst JR, Vestbo J, Anzueto A, et al. Susceptibility to exacerbation in chronic obstructive
pulmonary disease. N Engl J Med 2010;363:1128-38. https://doi.org/10.1056/
NEJMoa0909883

35.  Suissa S, Dell'Aniello S, Ernst P. Long-term natural history of chronic obstructive pulmonary
disease: severe exacerbations and mortality. Thorax 2012;67:957-63. https://doi.org/
10.1136/thoraxjnl-2011-201518

36.  Man SF, McAlister FA, Anthonisen NR, Sin DD. Contemporary management of chronic ob-
structive pulmonary disease: clinical applications. JAMA 2003;290:2313-16.
https://doi.org/10.1001/jama.290.17.2313

37.  Tashkin DP, Celli B, Senn S, et al. A 4-year trial of tiotropium in chronic obstructive pulmonary
disease. N Engl J Med 2008;359:1543-54. https://doi.org/10.1056/NEJMoa0805800

38.  Vogelmeier C, Hederer B, Glaab T, et al. Tiotropium versus salmeterol for the prevention of
exacerbations of COPD. N Engl J Med 2011;364:1093-103. https://doi.org/10.1056/NE-
JMoa1008378

39.  Rossi A, Khirani S, Cazzola M.. Long-acting beta2-agonists (LABA) in chronic obstructive
pulmonary disease: efficacy and safety. Int J Chron Obstruct Pulmon Dis 2008;3: 521-29.
https://doi.org/10.2147/COPD.S1353

40.  Sin DD, McAlister FA, Man SF, Anthonisen NR. Contemporary management of chronic ob-
structive pulmonary disease: scientific review. JAMA 2003;290:2301-12. https://doi.org/
10.1001/jama.290.17.2301

41.  Calverley PM, Anderson JA, Celli B, et al. Salmeterol and fluticasone propionate and survival
in chronic obstructive pulmonary disease. N Engl J Med 2007;356:775-89. https://doi.org/
10.1056/NEJMoa063070

42.  Alshabanat A, Zafari Z, Albanyan O, Dairi M, FitzGerald JM. Asthma and COPD Overlap
Syndrome (ACOS): A Systematic Review and Meta Analysis. PloS one 2015; 10:e0136065.
https://doi.org/10.1371/journal.pone.0136065

43.  Postma DS, Rabe KF. The Asthma-COPD Overlap Syndrome. N Engl J Med 2015; 373:1241-
49. https://doi.org/10.1056/NEJMra1411863

44.  Nielsen M, Bårnes CB, Ulrik CS. Clinical characteristics of the asthma-COPD overlap syn-
drome--a systematic review. Int J Chron Obstruct Pulmon Dis 2015;10:1443-54.
https://doi.org/10.2147/COPD.S85363

45.  Dummer JF, Epton MJ, Cowan JO, et al. Predicting corticosteroid response in chronic ob-
structive pulmonary disease using exhaled nitric oxide. Am J Respir Crit Care Med
2009;180:846-52. https://doi.org/10.1164/rccm.200905-0685OC

46.  Leigh R, Pizzichini MM, Morris MM, et al. Stable COPD: predicting benefit from high-
dose inhaled corticosteroid treatment. Eur Respir J 2006;27:964-71. https://doi.org/
10.1183/09031936.06.00072105

47.  Global initiative for Asthma (GINA)/ Global Initiative for COPD (GOLD)   Asthma, COPD
and Asthma-COPD Overlap Syndrome (ACOS) 2015. http://goldcopd.org/gold-reports/  

48.  Bleecker ER, Emmett A, Crater G, Knobil K, Kalberg C. Lung function and symptom im-
provement with fluticasone propionate/salmeterol and ipratropium bromide/albuterol in
COPD: response by beta-agonist reversibility. Pulm Pharmacol Ther 2008;21(4):682-8.
https://doi.org/10.1016/j.pupt.2008.04.003

49.  Lee JH, Lee YK, Kim EK, et al. Responses to inhaled long-acting beta-agonist and             cor-
ticosteroid according to COPD subtype. Respir Med 2010;104(4):542-9.
https://doi.org/10.1016/j.rmed.2009.10.024

50.  BTS/SIGN. British Guideline on the management of asthma - a national clinical guideline.
in SIGN 153 (2016).

AUTUMN ISSUE_Layout 1  18/08/2017  13:50  Page 26

http://gold-copd.org
http://gold-copd.org
http://gold-copd.org
https://doi.org/10.1136/thx.2007.089193
https://doi.org/
https://doi.org/10.1164/rccm.200602-244OC
https://doi.org/10.1164/rccm.200707-973OC
https://doi.org/10.1164/rccm.200707-973OC
https://doi.org/10.1371/journal.pone.0075221
https://doi.org/10.2147/COPD.S62750
https://doi.org/10.1056/
https://doi.org/10.1136/thx.2010.155564
https://doi.org/10.4104/pcrj.2013.00016
https://doi.org/10.1136/thx.2010.154484
https://doi.org/10.1513/AnnalsATS
https://doi.org/
https://doi.org/10.1183/16000617.00009014
https://doi.org/10.1016/j.rmed.2013.01.001
https://doi.org/10.1016/j.arbres.2011.10.007
https://doi.org/10.1164/rccm.200510-1677OC
https://doi.org/10.1183/09031936.03.00034603
https://doi.org/10.1034/j.1399-3003.2000.16b14.x
https://doi.org/10.1164/rccm.200407-867OC
https://doi.org/10.1136/thx.2009
https://doi.org/
https://doi.org/10.2340/16501977-2008
https://doi.org/10.1034/j.1399-3003.2000.16b14.x
https://doi.org/10.1378/chest.121.4.1042
https://doi.org/10.1183/
https://doi.org/10.1016/
https://doi.org/
https://doi.org/10.1186/s12931-014-0123-0
https://doi.org/10.1186/s12931-014-0123-0
https://doi.org/10.1016/
https://doi.org/10.1016/
https://doi.org/10.1056/
https://doi.org/
https://doi.org/10.1001/jama.290.17.2313
https://doi.org/10.1056/NEJMoa0805800
https://doi.org/10.1056/NE-JMoa100837839
https://doi.org/10.1056/NE-JMoa100837839
https://doi.org/10.1056/NE-JMoa100837839
https://doi.org/10.2147/COPD.S1353
https://doi.org/
https://doi.org/
https://doi.org/10.1371/journal.pone.0136065
https://doi.org/10.1056/NEJMra1411863
https://doi.org/10.2147/COPD.S85363
https://doi.org/10.1164/rccm.200905-0685OC
https://doi.org/
http://goldcopd.org/gold-reports/
https://doi.org/10.1016/j.pupt.2008.04.003
https://doi.org/10.1016/j.rmed.2009.10.024



