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Editorial

How Should We Treat COPD Exacerbations in the Future? By

Endophenotyping, Of Course!

Chronic obstructive pulmonary disease (COPD) affects over
400 million worldwide and is responsible for three million deaths
everyyear.!2 The incidence of COPD is projected to increase in years
to come.!2 Most of the COPD deaths occur during acute exacerba-
tions. Even among survivors, exacerbations negatively impact their
quality of life, accelerate declines in lung function, and impose sig-
nificant personal and economic costs. Chronic therapies in COPD
aim to reduce the risk of exacerbation, but even with the best of
current treatment options, many patients continue to suffer from
recurrent exacerbations.? In the last few decades, the treatment of
acute COPD exacerbations has generally relied on a one-size-fits-all
approach with antibiotics and systemic corticosteroids.* However,
we argue that this empiric approachis outdated given our improved
understanding of exacerbation endophenotypes in COPD and the
development of precise therapies for airway diseases.” Here, we
discuss how integration of biomarkers helps to classify exacerba-
tion endophenotypes and guide therapies in the future.

In clinical practice, diagnosing a respiratory exacerbation as a
distinct event from day-to-day symptom variation can be chal-
lenging due to the lack of a validated and precise definition.* In
1987, Anthonisen and others first described an exacerbation as the
symptoms of increased dyspnea, sputum production, and sputum
purulence.® This definition was based on subjective description
and lacked specificity. In 2022, the Lancet Commission on COPD
defined respiratory exacerbation as an increase in symptoms driven
by pathophysiological activity.? Thus, diagnosing an exacerbation
should include an objective demonstration of a significant decline
in airflow limitation, an increase in ventilation heterogeneity, an
augmentation of airway or systemic inflammation, or evidence of
acute bacterial or viral infection, in the absence of an alternative
diagnosis.? This should prompt clinicians to collect lung function,
imaging, and/or laboratory data to support a diagnosis of COPD
exacerbation rather than relying on history and physical exami-
nation alone and prescribing empiric therapy.

Acute COPD exacerbations result from biologically distinct
endophenotypes of airway inflammation.”-? In a study by Bafad-
hel et al,” among 182 acute COPD exacerbations (from 86
COPD patients), 55% were deemed to be caused by a bacterial
infection; whereas 29% of the events were triggered by a viral
infection. Regardless of the microbial trigger, approximately 30%
of the exacerbations were characterized by a predominance of
eosinophilic or type 2 inflammation, while the remainder showed
mostly neutrophilic inflammation.” Identifying the endopheno-
type helps to guide treatment of current and future exacerbations
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because the exacerbation endophenotype tends to be consis-
tent longitudinally.® Bacterial and eosinophil-driven exacerbations
also tend to be more recurrent in nature compared to viral
exacerbations.®

Importantly, exacerbation endophenotypes are indistinguish-
able based on clinical features alone. This calls for the need
to integrate biomarkers in the algorithm of exacerbation man-
agement. Biomarkers are measurable indicators that reveal the
underlying pathobiological mechanisms.!? Broadly speaking, the
utility of biomarkers is in differentiating between an infectious and
non-infectious respiratory exacerbation.

To identify a bacterial infection-associated exacerbation, serum
biomarkers such as C-reactive protein (CRP) and procalcitonin have
moderate evidence from heterogeneous studies that support its
value in predicting the presence of bacterial pathogens in the spu-
tum of patients with exacerbations.!! Other sputum biomarkers,
such as interleukin (IL)-1f3, have been investigated. Using a cut-off
125 pg/ml, sputum IL-1 had a sensitivity of 90% and a speci-
ficity of 80% (area under receiver operating characteristic curve,
AUROC=0.89 (95% CI, 0.83-0.95)).” To identify a viral infection-
associated exacerbation, serum CXCL10 with a cut-off of 56 pg/ml
provided a sensitivity of 75% and specificity of 65% (AUROC=0.76
(95% Cl, 0.67-0.86)).” The clinical relevance of using biomarkers
to identify a bacterial infection-associated exacerbation is to select
patients who may benefit from antibiotic treatment alone.

Blood eosinophil counts are the most studied biomarker and
may indicate the presence of type 2 inflammation in acute exacer-
bations. The presence of airway eosinophilia helps to guide the use
of oral corticosteroids.'? The role of blood eosinophil counts in rep-
resenting airway eosinophilia and guiding therapies during acute
COPD exacerbations is more controversial. In one study, a blood
eosinophil cut-off of 2% had a sensitivity of 90% and specificity
of 60% for identifying type 2 airway inflammation (AUROC=0.85
(95% CI, 0.78-0.93)).” In a recent multicentre, randomized, double-
blind study by Ramakrishnan et al., a blood eosinophil-guided oral
prednisolone therapy was non-inferior for the primary endpoint of
treatment failure relative to standard care in the treatment of acute
COPD exacerbations.'> Furthermore, in approximately 33% of the
patients in the eosinophil-guided arm of the study, systemic corti-
costeroid therapy was fully avoided because their blood eosinophil
counts were below 2% at the time of enrolment.'? In contrast, 100%
of patients in the standard care arm received 14 days of systemic
corticosteroids.!® By using blood eosinophil counts to guide ther-
apy, the overall systemic corticosteroid exposure was reduced by
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Fig. 1. Our proposed conceptual approach to management of COPD exacerbations in the future. Biomarkers are used to differentiate airway inflammation endophenotypes.
High blood eosinophil counts (often defined as >2% or >300 cells/pl) indicate eosinophil-associated inflammation. The absence of high blood eosinophil counts, along
with other supportive biomarkers such as elevated C-reactive protein and elevated procalcitonin, indicates neutrophil (or infection)-associated inflammation. Inflammation
endophenotyping helps to guide appropriate management in acute COPD exacerbations to achieve precision medicine with few side effects and toxicities.

half compared with the standard approach of treating all patients
with steroids during exacerbations. Findings of this study and those
of other previous randomized trials show that the blood eosinophil
count identifies patients who are likely to benefit with systemic
corticosteroid treatment from those who probably would not, and
this practice can help reduce the exposure and toxicity of empiric
corticosteroid therapy.!314

The detection of eosinophilic exacerbations is a promising and
exciting area of research because of the development in biologic
therapies that precisely inhibit type 2 airway inflammation. In a
recent phase-2 trial called ABRA (Acute exacerbations treated with
BenRAlizumab), the long-lasting eosinophil-depleting effects of
benralizumab, an interleukin-5-receptor antibody, were explored
in the setting of acute eosinophilic respiratory exacerbations for
patients with asthma (56% of patients), COPD (32% of patients) or
asthma-COPD overlap (12% of patients).'> Benralizumab targets the
alpha subunit of the IL-5 receptor to induce antibody-dependent
cell-mediated cytotoxicity and to deplete circulating eosinophils
with sustained effects over 12 weeks. In ABRA, compared to patients
who were treated with systemic prednisolone (30 mg daily for 5
days) alone, patients who received one 100 mg subcutaneous dose
of benralizumab (either alone or with prednisolone) in an urgent
care setting experienced fewer respiratory symptoms at 28 days
and an astonishing 74% relative risk reduction (and a 28% abso-
lute risk reduction) in treatment failure (defined as a composite
of death, hospitalization, or need for re-treatment) at 90 days of
follow-up.'® The results were similar across all disease subtypes:
asthma (56% relative risk reduction), COPD (57% relative risk reduc-
tion), and asthma-COPD overlap (31% relative risk reduction).!”
If these findings can be generalized into the clinics, the number
needed to treat with benralizumab would be only 4 to prevent 1
treatment failure event.!> The findings of ABRA need to be val-
idated with larger, more robust studies. Nevertheless, this study
marks a paradigm shift from a non-discriminatory approach to a
more refined, biomarker-guided approach in managing patients
with COPD exacerbation.” In contrast to the success in targeting
eosinophilic inflammation, biologics targeting non-eosinophilic or
neutrophilic inflammation have largely been disappointing and
remain an area of research need. Fig. 1 summarizes the concep-
tual approach to how COPD exacerbations should be treated in
the future. The key message is that we must move away from the
current one-size-fits-all diagnosis and management approach. We
emphasize the importance of defining inflammatory endopheno-
types because COPD exacerbations are heterogeneous. We argue
for the integration of appropriate biomarkers to guide treatment

decisions. There is a pressing need to investigate accessible and
robust biomarkers that can translate into clinical practice. With
the growing incidence of COPD, appropriate treatment of acute
exacerbations continues to be an important priority among chronic
respiratory diseases.

Conflict of Interests

The authors state that they have no conflict of interests.

References

1. Boers E, Barrett M, Su ]G, Benjafield AV, Sinha S, Kaye 1L,
et al. Global burden of chronic obstructive pulmonary dis-
ease through 2050. JAMA Netw Open. 2023;6(12):e2346598,

http://dx.doi.org/10.1001/jamanetworkopen.2023.46598.

2. Momtazmanesh S, Moghaddam SS, Ghamari SH, Rad EM, Rezaei N, Shobeiri P,
et al. Global burden of chronic respiratory diseases and risk factors, 1990-2019:
an update from the Global Burden of Disease Study 2019. eClinicalMedicine.
2023:59, http://dx.doi.org/10.1016/j.eclinm.2023.101936.

3. Stolz D, Mkorombindo T, Schumann DM, Agusti A, Ash SY, Bafadhel M,
et al. Towards the elimination of chronic obstructive pulmonary dis-
ease: a lancet commission. Lancet Lond Engl. 2022;400(10356):921-72,
http://dx.doi.org/10.1016/S0140-6736(22)01273-9.

4. Agusti A, Celli BR, Criner GJ, Halpin D, Anzueto A, Barnes P, et al
Global initiative for chronic obstructive lung disease 2023 report:
GOLD executive summary. Arch Bronconeumol. 2023;59(4):232-48,
http://dx.doi.org/10.1111/resp.14486.

5. Leung C, Sin DD. A new era in the treatment of acute exacerba-
tions of asthma and COPD. Lancet Respir Med. 2025;13(1):6-8,
http://dx.doi.org/10.1016/S2213-2600(24)00323-0.

6. Anthonisen NR, Manfreda ], Warren CP, Hershfield ES, Harding GK,
Nelson NA. Antibiotic therapy in exacerbations of chronic obstruc-
tive pulmonary disease. Ann Intern Med. 1987;106(2):196-204,
http://dx.doi.org/10.7326/0003-4819-106-2-196.

7. Bafadhel M, McKenna S, Terry S, Mistry V, Reid C, Haldar P, et al. Acute exac-
erbations of chronic obstructive pulmonary disease: identification of biologic
clusters and their biomarkers. Am ] Respir Crit Care Med. 2011;184(6):662-71,
http://dx.doi.org/10.1164/rccm.201104-05970C.

8. Mayhew D, Devos N, Lambert C, Brown ]JR, Clarke SC, Kim VL, et al. Longitudinal
profiling of the lung microbiome in the AERIS study demonstrates repeatability
of bacterial and eosinophilic COPD exacerbations. Thorax. 2018;73(5):422-30,
http://dx.doi.org/10.1136/thoraxjnl-2017-210408.

9. Keir HR, Dicker A, Lonergan M, Crichton M, Miller BE, Tal-Singer R,
et al. Clinical endotypes of exacerbation are associated with differences
in microbial composition and diversity in COPD. Eur Respir J. 2020;56(4),
http://dx.doi.org/10.1183/13993003.00391-2020.

10. Sin DD, Hollander Z, DeMarco ML, McManus BM, Ng RT. Biomarker devel-
opment for chronic obstructive pulmonary disease. From discovery to
clinical implementation. Am ] Respir Crit Care Med. 2015;192(10):1162-70,
http://dx.doi.org/10.1164/rccm.201505-0871PP.

11. Hoult G, Gillespie D, Wilkinson TMA, Thomas M, Francis NA. Biomarkers
to guide the use of antibiotics for acute exacerbations of COPD (AECOPD):
a systematic review and meta-analysis. BMC Pulm Med. 2022;22(1):194,
http://dx.doi.org/10.1186/s12890-022-01958-4.


dx.doi.org/10.1001/jamanetworkopen.2023.46598
dx.doi.org/10.1016/j.eclinm.2023.101936
dx.doi.org/10.1016/S0140-6736(22)01273-9
dx.doi.org/10.1111/resp.14486
dx.doi.org/10.1016/S2213-2600(24)00323-0
dx.doi.org/10.7326/0003-4819-106-2-196
dx.doi.org/10.1164/rccm.201104-0597OC
dx.doi.org/10.1136/thoraxjnl-2017-210408
dx.doi.org/10.1183/13993003.00391-2020
dx.doi.org/10.1164/rccm.201505-0871PP
dx.doi.org/10.1186/s12890-022-01958-4

G Model
ARBRES-3774; No.of Pages3

C.LeungandD.D. Sin

12. Brightling CE, Monteiro W, Ward R, Parker D, Morgan MD, Wardlaw A],
et al. Sputum eosinophilia and short-term response to prednisolone in chronic
obstructive pulmonary disease: a randomised controlled trial. Lancet Lond Engl.
2000;356(9240):1480-5, http://dx.doi.org/10.1016/S0140-6736(00)02872-5.

13. Ramakrishnan S, Jeffers H, Langford-Wiley B, Davies ], Thulborn SJ, Mahdi
M, et al. Blood eosinophil-guided oral prednisolone for COPD exacerbations
in primary care in the UK (STARR2): a non-inferiority, multicentre, double-
blind, placebo-controlled, randomised controlled trial. Lancet Respir Med.
2024;12(1):67-77, http://dx.doi.org/10.1016/S2213-2600(23)00298-9.

14. Sivapalan P, Lapperre TS, Janner ], Laub RR, Moberg M, Bech CS, et al.
Eosinophil-guided corticosteroid therapy in patients admitted to hospital
with COPD exacerbation (CORTICO-COP): a multicentre, randomised, con-
trolled, open-label, non-inferiority trial. Lancet Respir Med. 2019;7(8):699-709,
http://dx.doi.org/10.1016/S2213-2600(19)30176-6.

15. Ramakrishnan S, Russell REK, Mahmood HR, Krassowska K, Melhorn J,
Mwasuku C, et al. Treating eosinophilic exacerbations of asthma and
COPD with benralizumab (ABRA): a double-blind, double-dummy, active
placebo-controlled randomised trial. Lancet Respir Med. 2025;13(1):59-68,
http://dx.doi.org/10.1016/S2213-2600(24)00299-6.

Archivos de Bronconeumologia Xxx (XXXX) XXX—-XXX

Clarus Leung®->:1, Don D. Sin2:P-*:2

a Centre for Heart Lung Innovation, St. Paul’s Hospital, University of
British Columbia, Canada

b Division of Respiratory Medicine, Department of Medicine,
University of British Columbia, Vancouver, BC, Canada

*Corresponding author.
E-mail address: don.sin@hli.ubc.ca (D.D. Sin)

1 CL is supported by a Michael Smith Foundation Health Research
BC award.

2DDS is a Tier 1 Canada Research Chair in COPD and holds the de
Lazzari Family Chair at HLIL.


dx.doi.org/10.1016/S0140-6736(00)02872-5
dx.doi.org/10.1016/S2213-2600(23)00298-9
dx.doi.org/10.1016/S2213-2600(19)30176-6
dx.doi.org/10.1016/S2213-2600(24)00299-6
mailto:don.sin@hli.ubc.ca

