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Chronic Obstructive Pulmonary Disease (COPD) is a heterogeneous disease with many
subphenotypes that are likely driven by different biologic mechanisms?. Though this
complexity is poorly understood, defining COPD phenotypes based not only on the severity
of airflow obstruction but also by CT characteristics, the presence or absence of cardinal
symptoms, or frequent exacerbations has led to a better understanding of disease expression
and has helped target treatments23, Until now however, there have been no serum
biomarkers that reliably predict treatment response, are available at the point of care in
almost all clinical settings, and can dramatically alter the treatment paradigm for millions of
patients. In this issue of Lancet Respiratory Medicine, Watz et al. present their post-hoc
analysis of the WISDOM trial* demonstrating a robust association between the withdrawal
of inhaled corticosteroids (ICS) and an increased risk of moderate-to-severe acute
exacerbations of COPD in patients with high baseline serum eosinophil counts. When
combined with similar findings from other recent reports, relative serum eosinophilia meets
all the criteria for a clinically useful serum biomarker and is ready for prime time use.

The data supporting a role for relative eosinophilia in identifying a steroid-responsive COPD
population is remarkably consistent. First, the prevalence of relative eosinophilia has been
repeatedly reported to range from 50-70%°6, similar to the 54% in the current analysis.
Second, no matter the study design (observational or secondary analysis of randomized trial;
initiation or withdrawal of ICS therapy), sponsor (constitutional monarchy or rival pharma
giants), or patient population (moderate or severe airflow limitation), the clear association
between eosinophilia and exacerbation risk, as well as mitigation of that risk with ICS,
appears immune to these differing biases 711, The results of the current analysis are also
entirely consistent with the findings of Bafadhel et al. that systemic steroids improve
outcomes in exacerbations associated with serum eosinophils more than 2% while perhaps
being detrimental in those with a lower eosinophil count®.

We expect that our respiratory colleagues will respond with their usual skepticism and
highlight numerous imperfections of our newly minted biomarker. First, what is the
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underlying mechanism, given that Watz et al. found no relationship between RAST
positivity or IgE levels and the relative benefits of ICS, suggesting this is not atopy-
mediated? Second, since the correlation between serum and sputum eosinophilia is not
reliable in asthmal2, is poorly described in COPD, and ICS target sputum eosinophils, why
would our serum biomarker be at all relevant? And last, if this new fad is so predictive, why
was there no benefit on time to first exacerbation between eosinophilia groups? Our
responses: 1. Good question. We concede that work still needs to be done. 2. Frankly, we
don’t care. Induced sputum is difficult to obtainl2, and serum eosinophilia works just fine. 3.
The time-to-event endpoint is statistically less useful for capturing the impact of repeated
events. The fact that ICS responsiveness could not be predicted by any clinical parameter
other than our new biomarker underscores its immediate utility.

Watz and colleagues should be commended for their heroic efforts to define the precise
absolute or relative eosinophil threshold to select patients for maintenance ICS therapy.
While others have suggested a cut off of 2%7, they argue that this should be raised to 4%
where the benefits were most apparent. On close inspection of their results, exacerbation rate
ratios approached significance at the 3% threshold (P=0.053), and common sense tells us
that the effect on reduction of exacerbations seen above 2% is more likely a continuous
effect, proportional to rising eosinophil count. Many investigators, including the authors of
this editorial, have called for prospective randomized trials to confirm the predictive utility
of serum eosinophils and exactly define its optimum threshold. However, we believe that
even well designed studies would fall short of this latter goal and that there is sufficient
evidence to support the 2% threshold as an adjunct to clinical judgment in selecting patients
for ICS treatment. Furthermore, serum eosinophilia is particularly valuable as a tool to help
stop the over prescription of ICS to patients unlikely to benefit!3.

Astute clinicians have known for decades that a significant minority of COPD patients
respond very well to ICS, and perhaps now we know who they are. Rather than investing
millions of dollars in studies to question this reality, there are clearly more important areas
to explore. Though Watz et al. did not find a relationship between serum eosinophils and the
effect of ICS withdrawal on FEV decline, this could be in part due to the patients’ severe
airflow limitation and their concomitant use of both a long acting muscarinic antagonist and
a long-acting beta-agonist. Others have found an association between ICS use, increased
eosinophils, and less deterioration in lung function in patients with less severe COPD®8, and
randomized trials are needed to determine if ICS can alter the natural history of disease in
this population.

Those of you who take issue with our assertion about the immediate utility of serum
eosinophils in COPD can resume your non-winnable debate about what is asthma and what
is COPD. Please let us know when it’s all settled.

Acknowledgments

CONFLICTS OF INTEREST
ASI has grant support from an Agency for Healthcare Research and Quality T32 Scholarship, number

T32HS013852. MTD has served as a consultant to Boehringer Ingelheim, Boston Scientific, GlaxoSmithKline,
Ikaria, and Skyepharma and his institution has received research support or contracts from the NIH, DOD, AHA,

Lancet Respir Med. Author manuscript; available in PMC 2019 May 14.



1duosnuen Joyiny 1duosnuey Joyiny 1duosnuen Joyiny

1duosnuep Joyiny

lyer and Dransfield

Page 3

FAMRI, Aeris, Astra Zeneca, Boehringer Ingelheim, Boston Scientific, Centocor, Forest, GlaxoSmithKline, Ikaria,
Medimmune, Otsuka, Pearl, Pfizer, PneumRx, Pulmonx, and Yungjin.

REFERENCES

1

. Rennard SI, Vestbo J. The many "small COPDs": COPD should be an orphan disease. Chest 2008;

134(3): 623-7. [PubMed: 18779197]

. 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(5): 598-604. [PubMed: 20522794]

. Martinez FJ, Calverley PM, Goehring UM, Brose M, Fabbri LM, Rabe KF. Effect of roflumilast on

exacerbations in patients with severe chronic obstructive pulmonary disease uncontrolled by
combination therapy (REACT): a multicentre randomised controlled trial. Lancet 2015; 385(9971):
857-66. [PubMed: 25684586]

. Magnussen H, Disse B, Rodriguez-Roisin R, et al. Withdrawal of inhaled glucocorticoids and

exacerbations of COPD. N Engl J Med 2014; 371(14): 1285-94. [PubMed: 25196117]

. Pascoe S, Locantore N, Dransfield MT, Barnes NC, Pavord ID. 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; 3(6): 435-42. [PubMed: 25878028]

. Bafadhel M, McKenna S, Terry S, et al. Blood eosinophils to direct corticosteroid treatment of

exacerbations of chronic obstructive pulmonary disease: a randomized placebo-controlled trial. Am
J Respir Crit Care Med 2012; 186(1): 48-55. [PubMed: 22447964]

. Pavord ID, Lettis S, Locantore N, et al. Blood eosinophils and inhaled corticosteroid/long-acting

beta-2 agonist efficacy in COPD. Thorax 2016; 71(2): 118-25. [PubMed: 26585525]

. Barnes NC, Sharma R, Lettis S, Calverley PM. Blood eosinophils as a marker of response to inhaled

corticosteroids in COPD. Eur Respir J 2016.

. Siddiqui SH, Guasconi A, Vestbo J, et al. Blood Eosinophils: A Biomarker of Response to Extrafine

Beclomethasone/Formoterol in Chronic Obstructive Pulmonary Disease. Am J Respir Crit Care
Med 2015; 192(4): 523-5. [PubMed: 26051430]

10. Bafadhel M, Greening NJ, Harvey-Dunstan TC, et al. Blood eosinophils and outcomes in severe

hospitalised exacerbations of COPD. Chest 2016.

11. Vedel-Krogh S, Nielsen SF, Lange P, Vestbo J, Nordestgaard BG. Blood Eosinophils and

Exacerbations in COPD: the Copenhagen General Population Study. Am J Respir Crit Care Med
2015.

12. Yap E, Chua WM, Jayaram L, Zeng I, Vandal AC, Garrett J. Can we predict sputum eosinophilia

from clinical assessment in patients referred to an adult asthma clinic? Intern Med J 2013; 43(1):
46-52. [PubMed: 21790924]

13. 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(10): e75221. PMID: 26641631 [PubMed: 24194824]

Lancet Respir Med. Author manuscript; available in PMC 2019 May 14.



	References

