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In a real-world cohort (UK’s CPRD), initiating inhaled treatment for COPD with ICS/LABA rather 
than LAMA improves exacerbation rate without significant increases in pneumonia rates in those 
with peripheral blood eosinophil counts >4% http://bit.ly/2OZpij5

Commentary on:

Context

Long-acting bronchodilators are the mainstay 
of inhaled therapy in COPD. Both long-acting 
β-agonists (LABA) and long-acting muscarinic 
antagonists (LAMA) are effective at reducing 
breathlessness and exacerbation frequency, with 
LAMA being the more effective of the two classes [1]. 
The Global Initiative for Chronic Obstructive Lung 
Disease advises that inhaled corticosteroids (ICS) are 
reserved for those who exacerbate more frequently 
and preferably after the addition of dual long-acting 
bronchodilators  [2]. Some people with COPD 
benefit from ICS, and there is evidence that blood 
eosinophil count is a useful biomarker to highlight 
who might benefit [3]. ICS are known to increase 
the risk of pneumonia in people with COPD [4] but 
despite the guidelines, many people with COPD are 
prescribed LABA/ICS combinations as initial inhaled 
therapy  [5]. Suissa et al. [6] reported real-world 

evidence comparing LABA/ICS with LAMA as 
the initial treatment of COPD, stratified by blood 
eosinophil count, detailing both the benefits for 
exacerbation frequency and risk of pneumonia with 
each treatment strategy.

Methods

Suissa et al. [6] used the UK Clinical Practice 
Research Datalink (CPRD) (https://www.cprd.com/), 
which comprises anonymised primary care data from 
>10 million people, collected and coded using Vision 
Healthcare (London, UK) and EMIS Health (Leeds, 
UK) general practice data systems. These were linked 
to the Hospital Episode Statistics (HES) database [7] 
to collect data on hospital admissions. Suitable 
participants met four inclusion criteria: they were 
>55 years of age, had a peripheral blood eosinophil 
count measured prior to entry, were coded as 
having COPD, and started either LABA/ICS or LAMA 
between 2002 and 2015. Data were analysed for 
up to 12 months from the initial prescription. The 
primary outcome measure was a severe or moderate 
exacerbation, defined as a hospital admission 
for COPD or a new prescription of prednisolone 
respectively. High-dimensional propensity scoring 
was used to match each participant initiating 
LABA/ICS with one initiating LAMA. Stratification 
was performed by blood eosinophil count using 
thresholds of <2%, 2–4% and >4%.
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Main results

A total of 32 370 suitable participants were 
initially identified, giving groups of 12 366 each 
once participants had been paired. The LABA/
ICS group predominantly received fluticasone and 
salmeterol while 99.9% of the LAMA prescribed 
were tiotropium. The groups were well matched 
in terms of age, sex and exacerbation history but 
current smokers were more likely to receive a LAMA, 
while those with a history of asthma were more 
likely to receive LABA/ICS.

Overall, there was no difference in the rate of 
moderate or severe exacerbation between the 
groups. The LABA/ICS group had an adjusted hazard 
ratio (HR) of 0.95 (95% CI 0.90–1.01) compared 
to the LAMA group, and this was confirmed in 
the stratified analysis by HRs of 1.03 and 1.00 in 
the <2% and 2–4% eosinophils strata. The high 
eosinophil stratum, however, had a reduced HR 
of 0.79 (95% CI 0.70–0.88) when given LABA/
ICS. The analysis of severe exacerbations alone 
showed a similar pattern, with a nonsignificant 
trend towards increased exacerbations for LABA/
ICS in the low eosinophil stratum (HR 1.14 (95% 
CI 0.88–1.46) but a significant reduction in the 
high eosinophil stratum with an HR of 0.67 (95% 
CI 0.48–0.92).

Participants with two or more exacerbations per 
year benefitted from LABA/ICS more than LAMA 
(HR 0.87, 95% CI 0.79–0.97) but again, this was 
mainly due to the effect size in the stratum with 
>4% eosinophils (HR 0.78, 95% CI 0.63–0.97).

Pneumonia rates were, as expected, increased in 
the LABA/ICS group overall, with an adjusted HR of 
1.37. This was driven by increased HRs in the <2% 
and 2–4% strata, but the most eosinophilic stratum 
(>4%) did not show a significantly increased rate 
of pneumonia

Commentary

In agreement with previous studies [8–10], this 
paper confirms that peripheral blood eosinophil 
count can be used to select people with COPD 
who benefit from ICS, in this case in combination 
with a LABA. It also confirms that LABA/ICS is 
associated with an increased risk of pneumonia 
[4], but that this does not appear to be the case 
for those with eosinophilia >4%. Overall this 
shows that COPD patients with peripheral blood 
eosinophilia have more benefit and less risk from 
LABA/ICS combination inhalers than the general 
COPD population.

The advantages of this study include the very 
large number of participants included, with >12 000 
in each group, and the real-world nature of the 
data. These data carry the normal caveats applied 
to observational cohorts; in this case, reliance on 
disease coding and the lack of specific exclusion 

of those with asthma being particularly relevant. 
Inhaled steroids are the mainstay of treatment for 
asthma, particularly in the new Global Initiative 
for Asthma strategy [11]. Over 43% of the LABA/
ICS cohort had a previous diagnosis of asthma; 
late-onset asthma is a common problem and 
no spirometric or smoking criteria were used for 
inclusion so the incorporation of a significant 
number of people whose primary problem was 
asthma rather than COPD cannot be ruled out. 
The follow-up was limited to 12 months following 
the prescription.

While LABA/ICS were significantly better at 
preventing exacerbations than LAMA in those with 
raised blood eosinophils, the reverse was not true 
in those in the lowest eosinophil group despite 
previous evidence to suggest it should be [1]. This 
may be due to the selection of participants for the 
randomised controlled trials on which the previous 
data were based or lack of data for the selection of 
participants in this study.

A contradictory study, also based on the CPRD, 
was published in COPD this year, which showed 
that withdrawal of ICS in 48 157 participants 
with COPD resulted in a lower risk of moderate or 
severe exacerbations regardless of peripheral blood 
eosinophil count [12]. People with a diagnosis 
of asthma were excluded; however, it was not 
specified that the blood eosinophil measurement 
was taken prior to enrolment, the definition of an 
exacerbation was based purely on coding and the 
data were not linked to HES. This demonstrates the 
difficulty of reaching definitive conclusions using 
retrospective observational data, despite large the 
dataset.

It is common to have multiple measurements 
of blood counts, and variability in eosinophil levels 
is expected and reported [10, 13]. Data from the 
CPRD show that people with COPD have less 
stable counts but low eosinophil counts are more 
stable [14]. In this study, a sensitivity analysis was 
conducted in which participants with two blood 
eosinophil measurements were placed in the 
2–4% group unless both of their measurements 
were <2% or >4%. This did not affect the results, 
although grouping more participants into the 
middle stratum might not be expected to alter 
the results. There is no current consensus on 
how best to classify peripheral blood eosinophil 
counts; classification may be absolute (e.g. 
400 cells per µL) or relative (4%), thresholds vary in 
the literature (2%, 4%, 150 cells per µL, 300 cells 
per µL, etc.) and multiple measurements are taken 
so the value used could be the highest, the average 
or the most recent.

Overall, despite the limits of retrospective cohort 
studies, this paper helps to confirm that people with 
COPD and peripheral blood eosinophilia benefit 
from inhaled steroid in their inhaled treatment 
regimen. Those with lower eosinophil count are 
less likely to benefit and are more likely to have an 
increased risk of pneumonia if ICS are given.
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Implications for practice

LABA/ICS may be preferable to a LAMA as initial 
therapy for patients with COPD with a raised 
peripheral blood eosinophil count of ≥4% as it may 
be associated with an improvement in moderate to 
severe exacerbation frequency without a significant 

increase in the risk of pneumonia. This study again 
highlights the value of the peripheral blood eosinophil 
count as a low-cost test that provides benefit when 
choosing inhaled therapy in COPD. Many people 
being started on inhaled therapy are likely to have had 
an eosinophil count at some point and reviewing this 
may aid decision making over the initial treatment.

Affiliations

Thomas Jones

Dept of Respiratory Medicine, Portsmouth Hospitals NHS Trust, and Faculty of Science, University of Portsmouth, 
Portsmouth, UK.

Conflict of interest

T. Jones reports personal fees and nonfinancial support from Chiesi Farmaceutici, and nonfinancial support from 
Teva, outside the submitted work.

References

	 1.	Chen WC, Huang CH, Sheu CC, et al. Long-acting β2-agonists 
versus long-acting muscarinic antagonists in patients 
with stable COPD: a systematic review and meta-analysis 
of randomized controlled trials. Respirology 2017; 22: 
1313–1319.

	 2.	Global Initiative for Chronic Obstructive Lung Disease. Global 
Strategy for the Diagnosis, Management and Prevention of 
Chronic Obstructive Pulmonary Disease 2017 Report. 2017. 
Available from: https://goldcopd.org/gold-2017-global-
strategy-diagnosis-management-prevention-copd/.

	 3.	Bafadhel M, Peterson S, De Blas MA, et al. Predictors of 
exacerbation risk and response to budesonide in patients with 
chronic obstructive pulmonary disease: a post-hoc analysis of 
three randomised trials. Lancet Respir Med 2018; 6: 117–126.

	 4.	Pavord ID, Lettis S, Anzueto A, et al. Blood eosinophil count and 
pneumonia risk in patients with chronic obstructive pulmonary 
disease: a patient-level meta-analysis. Lancet Respir Med 2016; 
4: 731–741.

	 5.	Suissa S, Dell’Aniello S, Ernst P. Long-acting bronchodilator 
initiation in COPD and the risk of adverse cardiopulmonary 
events: a population-based comparative safety study. Chest 
2017; 151: 60–67.

	 6.	Suissa S, Dell’Aniello S, Ernst P. Comparative effectiveness of 
LABA-ICS versus LAMA as initial treatment in COPD targeted 
by blood eosinophils: a population-based cohort study. Lancet 
Respir Med 2018; 6: 855–862.

	 7.	NHS digital. Hospital Episode Statistics Database. https://
digital.nhs.uk/data-and-information/data-tools-and-services/
data-services/hospital-episode-statistics.

	 8.	Pascoe S, Locantore N, Dransfi MT, et al. Blood eosinophil 
counts, exacerbations, and response to the addition of inhaled 
fluticasone furoate to vilanterol in patients with chronic 
obstructive pulmonary disease: a secondary analysis of data 
from two parallel randomised controlled trials. Lancet Respir 
Med 2015; 2600: 1–8.

	 9.	Watz H, Tetzlaff K, Wouters EFM, et al. Blood eosinophil count and 
exacerbations in severe chronic obstructive pulmonary disease 
after withdrawal of inhaled corticosteroids: A post-hoc analysis 
of the WISDOM trial. Lancet Respir Med 2016; 4: 390–398.

	10.	Pavord ID, Lettis S, Locantore N, et al. Blood eosinophils 
and inhaled corticosteroid/long-acting β-2 agonist efficacy in 
COPD. Thorax 2016; 71: 118–125.

	11.	Global Initiative for Asthma. Global strategy for 
asthma management and prevention. Available from: https://
ginasthma.org/wp-content/uploads/2019/06/GINA-2019-
main-report-June-2019-wms.pdf.

	12.	Oshagbemi OA, Franssen FME, van Kraaij S, et al. Blood 
eosinophil counts, withdrawal of inhaled corticosteroids and 
risk of COPD exacerbations and mortality in the Clinical Practice 
Research Datalink (CPRD). COPD 2019; 16: 152–159.

	13.	Schumann D, Tamm M, Kostikas K, et al. Stability of 
the eosinophilic phenotype in stable and exacerbated COPD. 
Eur Respir J 2018; 52: Suppl. 62, PA5477.

	14.	Oshagbemi OA, Burden AM, Braeken DCW, et 
al. Stability of blood eosinophils in patients with chronic 
obstructive pulmonary disease and in control subjects, and 
the impact of sex, age, smoking, and baseline counts. Am J 
Respir Crit Care Med 2017; 195: 1402–1404.

https://goldcopd.org/gold-2017-global-strategy-diagnosis-management-prevention-copd/
https://goldcopd.org/gold-2017-global-strategy-diagnosis-management-prevention-copd/
https://digital.nhs.uk/data-and-information/data-tools-and-services/data-services/hospital-episode-statistics
https://digital.nhs.uk/data-and-information/data-tools-and-services/data-services/hospital-episode-statistics
https://digital.nhs.uk/data-and-information/data-tools-and-services/data-services/hospital-episode-statistics
https://ginasthma.org/wp-content/uploads/2019/06/GINA-2019-main-report-June-2019-wms.pdf
https://ginasthma.org/wp-content/uploads/2019/06/GINA-2019-main-report-June-2019-wms.pdf
https://ginasthma.org/wp-content/uploads/2019/06/GINA-2019-main-report-June-2019-wms.pdf

