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1. Introduction

Chronic obstructive pulmonary disease (COPD) affects millions of people worldwide and
remains a leading cause of avoidable morbidity, mortality and healthcare utilisation. COPD
disproportionately affects people living in areas of socioeconomic deprivation and is
associated with substantial health inequalities in diagnosis, access to care, disease burden
and outcomes. Reducing these inequalities remains a central objective of modern COPD care.

The management of COPD has hardly evolved over the last two decades. Smoking cessation,
pulmonary rehabilitation, vaccination, optimisation of inhaled pharmacotherapy, and
management of comorbid disease remain the fundamentals of care and should be available to
all people with COPD. Despite optimal use of these interventions, a proportion continue to
experience recurrent exacerbations, progressive impairment in quality of life and accelerated
decline in lung function.

Historically, COPD has been considered a predominantly neutrophilic inflammatory disease
with evidence of an altered airway ecology. However, increasing evidence demonstrates
substantial biological heterogeneity within COPD, with approximately one-third of patients
exhibiting evidence of type 2 inflammation characterised by eosinophilic airway and systemic
inflammation. Exacerbations of COPD can be a consequence of an amplification of this
background eosinophilic or neutrophilic inflammation, or an exaggerated response to new
infections most commonly viruses. The recognition of distinct inflammatory endotypes has
transformed understanding of COPD pathobiology and created opportunities for targeted
therapy.

The success of monoclonal antibody (biologic) therapies in severe asthma has provided proof
of concept that biomarker-directed treatment can improve outcomes in chronic airway
disease. Randomised controlled trials evaluating biologic therapies targeting type 2
inflammatory pathways have demonstrated clinically meaningful reductions in exacerbation
frequency in selected populations with COPD and evidence of eosinophilic inflammation.
These data have led to regulatory approvals and health technology assessments supporting
the use of biologics in carefully selected patients. At the time of drafting, dupilumab and
mepolizumab have received NICE approval for add-on maintenance treatment of uncontrolled
COPD with raised blood eosinophils. In parallel, monoclonal antibodies targeting IL-33
signalling, have reported encouraging phase Ill results in both those with eosinophilic or non-
eosinophilic inflammation and may further expand therapeutic options beyond type 2
inflammation for people living with COPD.

The rapid emergence of biologic therapies presents new opportunities but also new
challenges. Clinicians require practical guidance regarding patient identification, assessment
of eligibility, initiation of therapy, monitoring of treatment response, switching between
therapies, and decisions regarding discontinuation. Equally important is ensuring equitable
access to biologics across healthcare settings and avoiding the emergence of further
unwarranted variation in care.
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This British Thoracic Society Clinical Statement provides a consensus-based overview of the
current evidence supporting biologic therapies in COPD and outlines principles of good clinical
practice for their use. It is intended to support clinicians involved in the care of adults with
COPD and should be considered alongside existing national and international COPD guidance.
The statement focuses specifically on biologic therapies and does not seek to provide
comprehensive guidance on the broader investigation or management of COPD.

2. Methods

This Clinical Statement was commissioned by the British Thoracic Society (BTS) Standards of
Care Committee in response to the rapidly evolving evidence base supporting biologic
therapies for COPD.

The writing group comprised respiratory physicians, researchers, specialist nurses,
pharmacists, general practitioners and early career members with expertise in COPD, severe
airways disease and biologic therapies. The group included representatives from primary,
secondary and tertiary care settings to ensure broad clinical representation and consideration
of service delivery across the United Kingdom.

The scope of the Clinical Statement was agreed and focused on the role of biologic therapies
in COPD. Key clinical questions were developed through consensus discussion within the
writing group and informed the literature review process.

A focused review of the published literature was undertaken. In keeping with BTS Clinical
Statement methodology, this review was intended to be pragmatic and targeted rather than a
formal systematic review. Evidence considered included randomised controlled trials,
observational studies, regulatory assessments, health technology appraisals, national
guidance documents and relevant conference presentations where peer-reviewed evidence
was not yet available.

Draft sections were prepared by members of the writing group and reviewed iteratively by the
wider committee. Areas where evidence was limited or absent were discussed using
structured consensus methods. Clinical Practice Points (CPPs) were developed through group
consensus and reflect the collective clinical experience and judgement of the committee.
CPPs should be regarded as statements of good clinical practice intended to support clinical
decision-making and service delivery. They do not constitute formal guideline
recommendations.

The completed draft underwent review by the BTS Standards of Care Committee prior to public
consultation. Following consultation, the document was revised in response to stakeholder
feedback before final approval by the BTS Standards of Care Committee.

All declarations of the expert panel were completed as per British Thoracic Society
requirement and publicly available.
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3. Biological therapies and treatable endotypes of COPD

COPD has traditionally been regarded as a predominantly neutrophilic inflammatory disease’
with evidence of an altered airway ecology (microbial dysbiosis)?.. However, evidence
demonstrates substantial biological heterogeneity®, with approximately one-third of patients
exhibiting evidence of type 2 inflammation characterised by eosinophilic airway and systemic
inflammation®“. Exacerbations of COPD can be a consequence of an amplification of this
background eosinophilic or neutrophilic inflammation®, or an exaggerated response to new
infections most commonly viruses®. The recognition of distinct inflammatory subgroups has
transformed understanding of COPD pathobiology and created opportunities for targeted
therapy. Recognition of this heterogeneity has led to the concept of COPD treatable traits® and
endotypes’ (defined as a distinct biological or pathophysiological mechanism), creating
opportunities for targeted therapy.

The identification of type 2 inflammation in COPD has relied primarily on the peripheral blood
eosinophil count®. Currently the most widely available and clinically validated biomarker, the
blood eosinophil count has been associated with increased exacerbation risk® greater
responsiveness to inhaled corticosteroids® and, increasingly, response to biologic therapies™
13, Other biomarkers, including fractional exhaled nitric oxide (FeNQO)'4, may provide additional
information regarding inflammatory activity, although their role in routine COPD clinical
practice remains uncertain.

Inflammation can be mediated through interconnected cytokine pathways including IL-4, IL-5,
IL-13, IL-33 and thymic stromal lymphopoietin (TSLP)'®. In the main, these pathways contribute
to type 2 inflammation with eosinophilic inflammation, mucus hypersecretion and
exacerbation susceptibility. IL-33 also affects other cells with emergent trials demonstrating
efficacy across eosinophilic and neutrophilic inflammation in COPD.

Multiple monoclonal antibody (biologic) therapies targeting type 1, 2 and 3 inflammatory
pathways have been evaluated in phase |l and phase lll randomised clinical trials in COPD, with
some yet to conclude (table 1). While results have varied between studies and therapeutic
targets, the strongest evidence currently exists for type 2 inflammation targeted by dupilumab
and mepolizumab, both of which have demonstrated reductions in exacerbation frequency in
phase lll clinical trials among patients with higher blood eosinophil counts. Other biologics
targeting the IL-33 signalling pathway including astegolimab (ALIENTO and ARNASA studies™),
itepekimab (AERIFY 1 and AERIFY 2 studies’) have reported promising results in selected
populations. Tozorakimab an anti-IL-33 monoclonal antibody inhibiting both the oxidised and
reduced form of IL-33, has shown efficacy in reducing exacerbations in the phase Il OBERON
and TITANIA studies’®, across eosinophil counts, with the greatest benefit seen in participants
with the highest eosinophil count.

Collectively, these studies support the concept that biologic therapies can reduce
exacerbation burden in carefully selected patients with COPD. While important questions
remain regarding patient selection, biomarker thresholds, treatment sequencing and long-
term outcomes, biologics now represent an important addition to the therapeutic options
available for COPD.
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Figure 1. Inflammatory endotypes and therapeutic targets in COPD
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Clinical practice points

3.

COPD is a biologically heterogeneous disease and assessment of inflammatory endotypes
using readily available biomarkers should form part of routine clinical practice.

Evidence of type 2 inflammation, particularly the blood eosinophil count, identifies a
subgroup of patients with COPD who may benefit from currently approved biologic therapy.
The evidence base for biologic therapy in COPD is evolving rapidly, with multiple ongoing
studies evaluating additional therapeutic targets and patient populations, with the greatest

evidence for IL-33 targets.



168 Table 1. Biologic therapies evaluated in COPD and current evidence base

Target Biologic Biomarker Key CPPD Population studied Key p.rlmary.ou.tcome Current UK status
pathway strategy studies efficacy findings
C torf k )
urrent oriormer smoxers Positive (300mg dose every
30% <FEV:<70% 2 weeks)
. Blood BOREASH, Tnple therapy
IL-4Ra Dupilumab . _— 12 NICE approved
eosinophils NOTUS 2 moderate or 1 severe 30%" and 34%" reduction
exacerbation in last year in exacerbation frequency
Current or former smokers
20% <FEV;< 80% Positive® (100mg dose
Blood METREX and Dual or triple therapy® every 4 weeks)
IL-5 Mepolizumab eosinophils? METREO1§’; 2 moderate or 1 severe . . . NICE approved
MATINEE exacerbation in last year 18% and 21.% reduction
Dosing (100/300mg)° in exacerbation frequency
Current or former smokers
20% <FEV1<65% Negative
Blood GALATHEA and Dual or triple therapy'
_ : 19
IL-SRa | Benralizumab eosinophils® TE{F;F;/_\OI\II_S\.I{'; ’ 2moderate or 1 severe Across doses, 4% increase No approval
exacerbation in last year to 17% reduction in
Dosing (10/30/100mg)® exacerbation frequency
Not Current or former smokers Negative
TNF Infliximab || biomarker | NCT00056264% |- 30% <FEVi<80% No approval
trict CRQ total <120 units )
$Striged Safety signal showed
increased cancer risk®'




Target Biologic Biomarker Key CPPD Population studied Key p.rlmary.ou'tcome Current UK status
pathway strategy studies efficacy findings
Current or former smokers
:E;/;eztizzpy Positive' (300mg dose every
Not TITANIA and 4 weeks) .
IL-33 || Tozorakimab | biomarker || OBERON'™ 2 moderate or 1 severe Submitted for
restricted MIRANDA® exacerbation in last year 29% and 34% reduction in || 'c8utatory approval
CAAT > 10 exacerbation frequency
Dosing (2 weeks" vs. 4 weeks)
Current or former smokers Mixed
20% <FEV,:<80%
Not Dual or triple therapy 15% reduction in
ST2(IL-33 Astegolimab | biomarker ARNASA and 2 moderate or 1 severe exacerbations for 2 weekly No approval
receptor) restricted ALIENTO™ exacerbation in last year dosing and 7-18%
MRC > 2 reduction in exacert?ations
Dosing (2 weeks vs. 4 weeks) for 4 weekly dosing.
Mixed
Former smokers’
Not AERIFY-1 and Dual or triple therapy 2-27% reduction in
IL-33 Iltepekimab biom?rker AERIFY-217 2 moderate or 1 severe exacer.bations for 2 weekly No approval
restricted exacerbation in last year dosing and 1210 21%
reduction in exacerbations
for 4 weekly dosing
) ) Current or former smokers
TSLP Tezepelumab eicr)iScIE?npehr:Eck JI?I\;JSEIREIZ 20% <FEV1<70% Ongoing evaluation Investigational

Triple therapy
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Target
pathway

Biologic

Biomarker
strategy

Key COPD
studies

Population studied

Key primary outcome
efficacy findings

Current UK status

2 moderate or 1 severe
exacerbation in last year
CAAT>15

IL5 (ultra
long
acting)

Depomokimab

Blood
eosinophils?®

ENDURA1
ENDURA 2
VIGILANT

Current or former smokers
30% <FEV,:<80%

Triple therapy

2 moderate or 1 severe
exacerbation in last year!

Ongoing evaluation

Investigational

TSLP, IL13

Lunsekimig

Eosinophil
enrichment®

PERSEPHONE
THESEUS

Current or former smokers
20% < FEV:<70%

Triple therapy

2 moderate or 1 severe
exacerbation in last year®
CAAT >10

Ongoing evaluation

Investigational

IL4, IL13,
TSLP

Tilrekimig

Eosinophil
enrichment®

NCT07363694

Current or former smokers
Dual or triple therapy

2 moderate or 1 severe
exacerbation in last year

Ongoing evaluation

Investigational

aBlood eosinophil count >300 cells/pL at screening or randomisation visit; P(MATINEE study only; “METREO study only; “MATINEE and METREX study only; é‘completed, awaiting
peer-review publications;' triple only in RESOLUTE; éEGALATHEA and TERRANOVA studies only; "dosing was every 2 weeks in MIRANDA only; ‘primary analysis in former smokers;
iprimary analysis in former smokers across both studies, but AERIFY-2 included cohort of current smokers; “Blood eosinophil count >150 cells/pL at screening or randomisation
visit; 'VIGILANT includes 1 moderate exacerbation in previous year. CRQ Chronic respiratory questionnaire?’; MRC Medical Research Council dyspnoea score?’; CAAT The Chronic

Airways Assessment Test?; FEV, forced expiratory volume in 1 second; FVC forced vital capacity. Positive and negative allocation aligned to primary outcome efficacy.
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4.1 Identifying patients who may benefit from biologic therapy

Biologics should be considered as an additional component of comprehensive COPD
management, which includes five fundamentals as established interventions?®. Identification
of potentially eligible patients should be equitable, proactive and systematic, occurring across
primary, community and secondary care settings.

Evidence supports the use of biologic therapies in patients with recurrent exacerbations
despite optimal inhaled therapy. Thus, all patients with this clinical phenotype should be
considered for treatment with biologics. Identifying both clinical and inflammatory
components is important when considering referral for biologics assessment.

Identifying the clinical phenotype

The primary benefit from biologics in COPD is in reducing the incidence of exacerbations. The
clinical characteristic associated with biologic responsiveness should be recurrent
exacerbations. These patients have the greatest risk of further exacerbations?, poor quality of
life?’, accelerated decline in lung function?®, and risk of mortality®. Clinical trials evaluating
efficacy of biologics have recruited patients with a history of prior exacerbations, with study
entry requiring at least 2 moderate and/or 1 severe exacerbation in the prior 12 months.

Accurate identification of exacerbation burden can be a challenge. A prior exacerbation history
predicts risk of future exacerbations?® and could be used to identify people at risk. Clinic
consultations often rely on patient recall determining exacerbation history and has shown poor
reliability®°. Self-reporting of exacerbations may underestimate or overestimate the burden®'.
Use of oral corticosteroids (OCS) is associated with worse outcomes®>®, Prescribing of
rescue packs may not routinely be recorded as an exacerbation on electronic health records
(EHR) when a repeat prescription is requested, thereby underestimating the number of
exacerbations leading to missing potential patients suitable for biologics. We suggest that
whenever possible, exacerbation frequency should be confirmed using additional resources,
such as searching within prescribing and dispensing records across healthcare settings and
the use of digital patient centred platforms.

Identifying the inflammatory endotype

The peripheral blood eosinophil count is a practical surrogate for identifying the different
inflammatory endotypes in patients with COPD, as a higher level can indicate type 2
inflammation and a lower level could suggest type 1 or 3 inflammation. Routinely, a full blood
count is completed as part of NICE guidance?®*. As the measurement of a full blood count is
already part of routine care, recording the blood eosinophil count should now also be part of
this practice. Interpretation of blood eosinophil counts includes the consideration of timing.
Blood eosinophil counts are supressed by systemic corticosteroids and during acute bacterial
infection®. There is little interaction between blood eosinophil counts with inhaled
corticosteroids in COPD and these do not need to be withheld for sampling interpretation.
Blood eosinophil counts can be raised in patients with parasitic infection, but unless a patient
has a history of travel to a parasite endemic country, there is no requirement to routinely test
for parasitic infection. Within an individual COPD patient, the blood eosinophil count is
repeatable®®, whilst timing of sampling can affect the resulting inflammatory endotype
classification, usually underestimating type 2 inflammation during severe exacerbations of
COPD?®. Entry into the clinical trials of type 2 biologics required a blood eosinophil count of 300

9
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cells/pL (or 0.3x10° cells/L) at least once in the screening or randomisation visit. Whilst there
are no current validated biomarkers for type 1 and type 3 inflammatory endotypes of COPD,
entry to clinical trials evaluating these pathways (such as anti-IL33) did not require an
eosinophil cut-off. The committee considers that review of serial blood eosinophil
measurements provides a more representative assessment of inflammatory endotype than a
single result alone, especially one that is <300 cells/pL.

Asthma and smoking status

The committee does not consider a current or historical diagnosis of asthma to be a barrier to
consideration of biologic therapy in patients with COPD. Type 2 inflammation occurs in
multiple diseases®” and clinical overlap between asthma and COPD can commonly exist83°,
Treatment decisions should therefore by guided by the predominant clinical presentation.

Similarly, current smoking should not preclude consideration of biologic therapy. Active
smokers remain at high risk of exacerbations and adverse outcomes®*°. Inflammation occurs
in both former and active smokers**3 but the response to inhaled corticosteroids is reduced
in active smokers leading to increased risk of exacerbations®. In many of the biologics clinical
trials, active smokers were included, with efficacy irrespective of smoking status' 131618,
Smoking cessation and tobacco dependency support should continue to be offered at every
opportunity.

Opportunities for case finding

Primary, integrated and secondary care services should develop pathways that enable
systematic identification of patients potentially eligible for biologics, reducing bias and
improving uptake for access. Attention should be paid to reducing healthcare inequalities and
ensuring equitable access for populations underserved by healthcare services, includingthose
living in areas of socioeconomic deprivation, communities with limited healthcare
engagement and groups traditionally underrepresented in specialist respiratory services*:.
Respiratory champions and public health clinicians should support the delivery of
identification approaches.

Primary care EHRs and electronic capture of data are highly successful and well-regarded in
the UK and globally. Opportunities to identify eligible patients should maximise the ability to
retrieve data from individual patients and practices. All healthcare professionals looking after
people living with COPD, should be trained and educated on biologics in COPD.

Potential eligible patients may be identified through several routes, by any member of the
COPD team, working in primary, integrated and secondary care:

e Routine COPD consultation

e Review of people living with COPD receiving triple inhaled therapy and still exacerbating
e Review of people living with COPD prescribed rescue packs

e Following hospital admission for an exacerbation of COPD

e Referral to specialist services including those in community settings

10



Figure 2. Five-step pathway for identification and referral of patients with COPD for biclogic
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Clinical practice points

1.

4.2

People living with COPD who experience recurrent exacerbations despite optimised inhaled
therapy should be assessed for potential eligibility for biologic therapy.

. When considering suitability of biologics, exacerbation history should be confirmed using

available healthcare records wherever possible, rather than relying solely on patient recall.

. All available blood eosinophil counts should be reviewed routinely as an assessment for

eligibility of biologics. If there are no blood counts available at stable state (outside an
exacerbation), then a full blood count should be performed.

Historical eosinophil measurements should be considered when assessing eligibility for
type 2 targeted biologic therapy, particularly if recent systemic corticosteroid treatment
may have influenced results.

If available, blood eosinophil counts at or around the time of an exacerbation should be
reviewed, to determine if eosinophilic exacerbations are a driving feature as this may also
indicate suitability for biologics targeting type 2 inflammation.

When considering suitability for biologics, a history of former, or current asthma should not
be an exclusion.

. When considering suitability of biologics, active smokers should not be excluded based on

smoking status. Active smokers should be supported using evidence-based interventions.

In people living with COPD in whom a rescue pack has been prescribed, the eosinophil
blood count should be reviewed to support assessment of the underlying inflammatory
phenotype.

All healthcare practitioners managing COPD should be provided training and education on
biologics, for patient eligibility and management.

Assessment and commencing a biologic

People living with COPD identified as potential candidates for biologic therapy should undergo
a structured assessment to confirm eligibility and establish the likelihood of treatment
response, including decisions to review continuation or offering alternative treatment.
Assessment should support timely access to treatment while maintaining high-value care. The
purpose of assessment (table 2) is not to create additional barriers to treatment but to ensure
that biologic therapy is targeted towards individuals most likely to benefit.

Table 2. Suggested minimal assessment

Assessment Value 1 Value 2
(date) (date)
‘Exacerbations in previous 12 months H # H # ‘
Clinical ‘Severe (hospitalised) exacerbations H # H # ‘
Smoking status Y/N Y/N

12
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Assessment Value 1 Value 2
(date) (date)
Triple inhaled therapy Iy~ | viN |
‘Long-term prednisolone use H Y/N H Y/N ‘
[Comorbidities Iy~ || wN ]
Biomarkers ‘Most recent blood eosinophil count H # H # ‘
FeNO (if available) # #
Patient-reported outcomes HMRC or CAAT score H H
FEV: (L) | |
Lung function: ‘FVC (L) H

IFEV, % predicted [
FEV:/FVC R

FeNO fractional exhaled nitric oxide; MRC Medical Research Council dyspnoea score?; CAAT The Chronic Airways
Assessment Test?*; FEV, forced expiratory volume in 1 second; FVC forced vital capacity. Highest recorded in the last 4 years

F|| FH || H || H*
I || || HF

Confirmation of the clinical inflammatory phenotype

The primary evidence base for biologics therapy in COPD is derived from patients with
recurrent exacerbations despite optimised inhaled therapy. Attention should be paid to:

« Number of moderate exacerbations requiring antibiotics or corticosteroids in the preceding
12 months

« Number of severe exacerbations requiring hospital admission

« For biologics targeting type 2 inflammation, evidence of an elevated eosinophil count, of
300 cells/pL.

Whilst the studies measured the peripheral blood eosinophil count close to randomisation as
part of strict trial design, the committee does not recommend that suitability of a biologic relies
on an eosinophil measurementwithin a short time frame of prescription. This recommendation
is in line with both NICE***¢ and NHSE*” and is supported to remove extra barriers and delays,
reduce additional cost and inefficiency within services providing treatment. Evidence
supporting the stability of an eosinophil count is established® and a single measurement of
300 cells/uL is associated with high likelihood of significant type 2 inflammation.
Opportunities to review serial eosinophil counts should be taken.

Selecting a biologic therapy

Atthe time of publication, evidence supporting biologic therapy in COPD is strongest for agents
targeting type 2 inflammation*“¢, Selection of an individual biologic should be guided by
current regulatory approvals, national commissioning arrangements, biomarker profile (if
relevant) and patient preference. Where multiple biologic options are available, treatment
selection should be individualised and informed by the evolving evidence base. At present
there is insufficient evidence to recommend one biologic preferentially over another in
otherwise eligible patients. However, post market surveillance data may inform sequencing in
future*®. An example initiation pathway is illustrated in Fig 3.

13
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Multidisciplinary review and shared decision-making

Patients should be actively involved in treatment decisions. Discussions applying the benefits,
risks, alternative, do nothing (BRAN) model® should include anticipated benefits,
uncertainties regarding treatment response, any requirement for monitoring, potential adverse
effects and the likely timeframe over which benefits may become apparent. Decisions to
initiate a biologic should be undertaken by a multidisciplinary team (MDT)*' developed locally
(virtual, hybrid, or face-to-face), to include a minimum of two COPD focussed respiratory
physicians and one pharmacist. Additional members of the COPD multidisciplinaryteam such
as the respiratory nurse, respiratory physiotherapist, and primary care practitioner can be
invited. The role of the multidisciplinary team is to:

- Confirm eligibility

- Support treatment selection
- Facilitate equitable access to therapy

14
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Figure 3. Optimised COPD treatment pathway for biologic therapy initiation

Smoking cemation mppan
Waceination

Pulsonary rehabliatien
Qipirm e o ind b prg|
Managimiml ol cemoabidities

Confirmed diagnosis of COPD

*

Review COPD fundamentals

¥

KEY MESSAGE

Beefinians Ne Cantinue standard COPD
X rrecedior it scacer bations,fpeas, OR Persistent exacerbations despite optimised therapy? -
T ‘-" ": rrlqulr:t'lm LHETY Fh Fﬂ i “MFHM
Aardran ¥ VES
Historical o sosnophl counts
Cerrer: epsinoptl cours Assess inflammatory endotype
EeND [if availabie]
Prewigus exgcerhation phengbyps ¥
Biomarkers including the blood eosinophil count
. ¥
Ecarertetion confirmation)
Blomarker revies Specialist biologics assessment
Shared deciion-making
BT SRSk +
Selection based on:
Current evidence
Select hiﬂlﬁk tl"ll‘.'l'a[lf Regulatory approvals
B ricar profie
¥ Patient preference
Baveling documuntation:
Exacerbation frequescy,, Initiate biclogic therapy
ung fanction, qualiy of e
¥ Pristary: change in
irasarbation Treguency
Simznela ry- sprrplemi,
Review response at 12 months paslity of 18, luegt
Tunctian, paliinl-
* rapsetid bt
Responder definition;
Redsrtion to 1 ssnacerbation pear, OR Responder?
Reduction of &2 ssacerbat onsfpeer
NO YES PARTIAL / INDETERMINATE
' : '
Consider switching blologic or cessation Continue blologic therapy Continue and reassess using secondary criteria

Fetd = fractional exhaled aitnc cwide; MOT = muitidisciplinary team.

Biclogic therapy
should complement,
ot

Replace the five
fundamentals of
COPD manogement.

Smoking cessation,
waccination, pulmanary
rehabilitation, inhaled
therapy and comorbidity

management remain
eisantial at every stage of

the pathway.
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Equity and minimising unwarranted variation

Services should be organised to reduce health inequalities by avoiding de-facto exclusion of
people facing barriers to engagement (e.g., transport, carer duties, language, digital access,
adverse social determinants) and taking an equity approach. Where a person does not
complete elements of the fundamentals of care, such as pulmonary rehabilitation or continues
to smoke, this should not deny eligibility for biologic therapy when clinical criteria are
otherwise met. Instead, clinicians should identify and address barriers while continuing with
the biologic care plan, in line with the statement’s principle that fundamentals should be
delivered but not used as a gatekeeping step. Common pitfalls when assessing patients with
COPD for biologic therapy are listed in table 3. Learnings from other chronic disease
management shows that delays from MDT decision to first dose are associated with increased
harm and worsened outcomes®?>%3, The committee recommends that once the MDT confirms
suitability, the first dose initiation should occur within 30 days of the MDT decision.

Table 3. Common pitfalls in assessment for biologics therapy

Assessment
domain

Potential pitfall

Clinical implication

Suggested approach

Exacerbation
history

Reliance on patient
recall alone

Under- or over-
estimation of
exacerbation burden

Confirm using primary care
records, rescue pack
prescriptions, hospital
admissions and electronic
healthcare records

Rescue pack
use

Rescue packs
prescribed or
collected without
exacerbation coding

Eligible patients may
not be identified

Review repeat prescriptions
and pharmacy records when
assessing exacerbation
frequency

deterioration

variability interpreted
as exacerbations

biologic assessment

Measurement taken . . .
Blood . Review historical results and
. . during or shortly after |Falsely low
eosinophil . . . . repeat measurement when
oral corticosteroid eosinophil count . . .
count clinically stable if required
treatment
Blood . . .
cosinophil Measurement during |Suppression of Interpret cautiously and
count P acute infection eosinophil count review previous results
Blood Reliance on a single Misclassification of . . . .
. . . . . Review serial eosinophil
eosinophil eosinophil inflammatory .
counts where available
count measurement endotype
Day-to-day symptom . Confirm that ‘events’ meet
Symptom Inappropriate

accepted exacerbation
definitions

Assuming active

Continue smoking cessation

asthma and COPD

mokin Potentialin ity in
Smoking smoking excludes otentiatinequity support but do not exclude
status . S access .
biologic eligibility solely on smoking status
. . Consider the predominant
Excluding patients . .
Asthma . . Missed treatment clinical phenotype and
. with co-existing . . ;
history opportunities relevant licensing

arrangements

16



357

358

359
360
361
362
363
364
365
366
367
368
369

370

371
372
373
374
375
376
377
378
379

380

381
382

383
384

385
386
387
388

389
390

391

Asses.sment Potential pitfall Clinical implication |[Suggested approach
domain
Failure to identify Use systematic case-finding
Healthcare patients from Widening health approaches across primary,
access underserved inequalities community and secondary
populations care settings

Clinical Practice Points

1. Optimisation of standard COPD care should occur alongside biologic assessment and
should not be used as a barrier to accessing treatment.

2. Biologic therapy should be initiated within a structured service with appropriate COPD
expertise, supported by multidisciplinary review and shared decision-making.

3. Shared decision making should form part of all biologic treatment initiation discussions

4. Patients should receive education regarding biologic treatment administration, monitoring
and expected outcomes.

5. Selection of biologic agent should be guided by current evidence, regulatory approvals,
commissioning arrangements and patient preference.

6. Baseline assessment should include documentation of exacerbation burden and other
measures that will support future assessment of biologic treatment response

4.3 Ongoing treatment with biologic therapy

Initiation of biologics can occur where clinically appropriate and supported through agreed
commissioning arrangements, community-based services, virtual review pathways and
homecare delivery models. Following initiation, biologic therapy may be administered through
arange of service models, including secondary care, integrated care and home care provision.
The optimal model will vary according to national funding arrangements, local resources,
infrastructure and workforce availability. Regardless of the delivery model, patients should
have access to a multidisciplinary team with appropriate expertise and clinical governance
oversight. In keeping with NHS priorities, delivering more care in the community, closer to
home and avoiding inappropriate hospital attendances where possible should be a goal.

Service delivery models could include:

1. Secondary care led: Delivery within secondary care, including use of virtual or telephone
clinics for stable patients

2. Integrated care: Delivery by community respiratory teams or primary care with access to
specialist COPD input as needed

3. Hub-and-spoke: For complex cases (e.g., with coexistent hyperinflation assessment, or
ventilatory failure) delivery in tertiary centres with maintenance managed locally

Monitoring treatment response

Monitoring of biologic therapy is essential to ensure effective use of healthcare resources and
to identify individuals delivering meaningful clinical benefits. Assessment should include:

- Exacerbation frequency
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- Hospital admission and unscheduled healthcare utilisation
- Adverse effects

- Health-related quality of life

- Lung function where available

- Reduction in oral corticosteroid cumulative dosing

Clinical trials have primarily assessed efficacy through reduction in moderate and severe
exacerbations over a 12-month period, with continuation of inhaled therapy throughout'-316,
There is no role in measuring blood eosinophil counts as a marker of response and no role in
stopping inhalers during treatment with biologics. The committee therefore considers annual
exacerbation frequency to be the principal measure of biologic therapy effectiveness inroutine
clinical practice. Patients with COPD should not necessarily expect rapid or dramatic
improvements in symptoms following initiation of a biologic. The greatest treatment benefit
may therefore be observed through reduction in future exacerbation risk rather than immediate
symptomatic improvement. There were no new emerging safety signals for biologics in
COPD.11-13,16,17

Assessment of response to biologic therapy

Exacerbations are associated with substantial morbidity®*, healthcare utilisation®®, mortality®®
and cost®’, so even modest reductions in exacerbation burden may be clinically meaningful for
individual patients®®. A rigid threshold for continuation or cessation risks disadvantaging
frequent exacerbators, in whom a substantial absolute reduction in exacerbation frequency
will be important despite leaving a residual exacerbation burden. As there is no clear validated
definition of biologic response in COPD, or what contributes as “good response”, the
committee have developed a consensus framework to support clinical decision with primary
and secondary response criteria. For this reason, response assessment at one and two years
after initiation should focus on primary responses and secondary responses.

For the primary response criteria (table 4), the number of exacerbations in the year after
biologic initiation should be compared to the number of exacerbations in the year before
biologic therapy (exacerbation change). The treatment goal should be the prevention of
exacerbations. Individuals whose exacerbation frequency falls to zero or one exacerbation per
year, or who experience a reduction of two or more exacerbations annually, should generally
be regarded as responders and continue treatment. This response is measured in moderate
and severe exacerbations.

Table 4. Primary criteria for assessing biologic therapy response

Exacerbation Exacerbation Category Management

change total after 12m

Reductionto<1 | Oor1 Responder Continue biologic

Reduction by =2 | Any Responder Continue biologic

Reduction by 1 =1 Partial** Continue biologic
responder
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Evaluate at 2 years after initiation
with primary and secondary criteria

No change or | =22
increase by 1

Indeterminate
response*

Evaluate

secondary criteria
additional assessment of response

for

Consider continuation, alternative,
or cessation of biologic

These response criteria represent expert consensus and have not yet been prospectively validated. *For primary partial,
indeterminate and non-responders, re-evaluate five fundamentals and whether additional therapy is required including
macrolides, oxygen therapy, non-invasive ventilation, lung volume reduction surgery, or transplant. "If there is partial response
at 1 year after initiation, continue biologics for a further 1 year and evaluate both primary and secondary criteria before
continuation, alternative or discontinuation of biologics.

Where the impact on exacerbation burden is less clear (e.g., in primary partial responders or
those with primary indeterminate response), secondary response criteria including quality of
life, symptom burden, lung function and patient reported improvement should be considered
(table 5). No single secondary outcome should determine treatment success in isolation.

Table 5. Secondary criteria for assessing biologic success in COPD

domains of

Cough

Outcome Positive Response Undetermined No Response or
Response disease worsening
Quality of Life e.g., CAAT reduced by 2 | CAAT reduced by | CAAT increased by 2
CAAT2 points or more, 1 point or | points or more,
increased by 1
point
and/or and/or
and/or
SGRQ reduced by 4 SGRQ increased by 4
SGR 59,60
Q points or more, ,SGRQ reduced or points or more,
increased by up
to 3 points,
MRC?
and/or and/or and/or
MRC reduced by 1|No change in|MRC increased by 1
point or more. MRC point or more.
Visual analogue | Alldomains improve by | Some domains | No domains improve
scale score® e.g., |1 improve by 1
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Dyspnoea

Sputum production

Lung function (FEV,) | An absoluteincreasein | An absolute | An absolute
FEV;of 50mL or more®? | increase in FEV, | reduction in FEV, of

62
An FEV, decline that is of less than | 100mL or more

better than age-related 58”"'? or an
lung function loss (i.e., | 2°SO'te

below 25mL per year)® reduction of FEV;
of up to 100mL

Clinical Response “l feel better” ‘l do not feel any | “I feelworse”
different’

Continuation, switching and cessation

Patients classified as responders should continue biologic therapy. For individuals with a
partial or indeterminate response, reassessment using both primary and secondary response
criteria is recommended. These patients may continue treatment while additional data are
gathered regarding long term benefit. Patients demonstrating worsening exacerbation burden
despite biologic treatment should undergo specialist review for additional therapeutic review.
Potential explanations for deterioration include disease progression, comorbidity or lack of
biological effectiveness. Cessation should be considered where there is no evidence of
response according to the primary and secondary response criteria outlined in Tables 4 and 5,
or where the burden of treatment outweighs any observed clinical benefit. If adverse effects
attributable to biologic therapy are judged to outweigh clinical benefit, the patient and treating
team may make a shared decision to discontinue treatment. Treatment-emergent adverse
events have been broadly comparable between biologics and placebo in clinical trials'31¢;
however, individual tolerability, treatment burden and patient preference remain important
considerations.

Where cessationis indicated, biologic therapy can be stopped without dose tapering. Stopping
biologic therapy should not prevent future reassessment, particularly if emergent biologic
options become available or if there is a marked deterioration following treatment withdrawal.
As additional biologic therapies become available, switching between agents may become an
important component of COPD management. Although evidence remains limited, the
committee considers it reasonable to adopt principles of switching due to partial orinadequate
response, adverse effects or evolving eligibility for alternative therapies.

Registry participation and real-world data

The introduction of biologic therapies provides an important opportunity to improve
understanding of treatment effectiveness in routine clinical practice. Participation in a national
biologic registry should be regarded as a core component of biologic service delivery. Services
should contribute to national audits, research programmes and quality improvement
programmes. Standardised collection of clinical outcomes, treatment persistence, adverse
events and equity of access will be essential for understanding long-term effectiveness and
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informing future service development. Automated data capture and linkage to existing
healthcare datasets should be encouraged wherever feasible.

Clinical practice points

1. Ongoing biologic therapy should be supported by a multiprofessional respiratory team,
regardless of the service model used.

2. Annual exacerbation frequency should be regarded as the primary measure of biologic
effectiveness in COPD.

3. Response assessment should incorporate both exacerbation burden and wider measures
of disease impact, including quality of life and patient-reported outcomes.

4. Patients who demonstrate a clinically meaningful reduction in exacerbation frequency
should continue biologic therapy.

5. Patients with uncertain response should undergo reassessment using both primary and
secondary response criteria before decisions regarding continuation or cessation of
biologic therapy is made.

6. There should be no discontinuation of inhaled therapy whilst on biologic therapy

7. Services prescribing and managing biologic therapies should contribute to national registry
and audit programmes to support surveillance and generation of real-world evidence.

5. Biologic therapies and acute exacerbations of COPD

Severe exacerbations which lead to emergency department attendance or hospitalisation
identifies a population at particularly high risk of future exacerbations, readmission and
death®. Individuals with severe exacerbations therefore represent an important group in whom
consideration of future biologic therapy may be appropriate.

Although biologic therapies have primarily been studied as exacerbation prevention strategies
in clinically stable COPD' 31819 there is increasing interest in biologics as treatment for the
acute exacerbation®, orinitiation of biologics following hospital discharge®. This approach is
based on the observation that a proportion of exacerbations are characterised by eosinophilic
inflammation and may therefore represent an acute manifestation of type 2 inflammation
amenable to acute targeted therapy. The phase 2 ABRA study® evaluated benralizumab as
treatment for acute eosinophilic exacerbations of asthma and COPD in individuals with blood
eosinophil counts =300 cells/uL. Compared with prednisolone alone, benralizumab-
containing treatment strategies reduced treatment failure and prolonged time to subsequent
exacerbation, supporting the concept that eosinophilic exacerbations represent a biologically
distinct and treatable event®. Whilst the study included both asthma and COPD populations
and was not designed specifically to evaluate COPD outcomes, it provides important proof-of-
concept that biologic therapies have a role beyond long-term exacerbation prevention. The
COPD-HELP study®® was a phase 2 study evaluating mepolizumab, initiated following
hospitalisation for a severe exacerbation of eosinophilic COPD, in people with a blood
eosinophil count 2300 cells/pL in the preceding 12 months. Compared with placebo, monthly
mepolizumab did not significantly reduce the risk of readmission or death but did show
numerical reduction in moderate or severe exacerbations over a 12-month period. These
studies raise important questions about identifying patients with highest risk and opportunities
to intervene, either for acute therapy or maintenance therapy. Further clinical trials comparing
standard of care versus initiating biologics in hospitalised COPD exacerbations are awaited
with rademikibart [NCT06940154], dupilumab [NCT07587658] and in a sub-set of patients with
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tozorakimab [NCT05624450]. These studies reflect a broader shift towards precision medicine
approaches in acute exacerbations of COPD. Rather than viewing all exacerbations as a single
clinical entity, the evidence suggests that inflammatory endotyping may allow targeted
treatment strategies to be deployed during acute events. However, current evidence remains
insufficient to recommend initiation of biologic therapy during acute exacerbations outside of
clinical trials. Further studies are required to establish efficacy, safety, patient selection
criteria and cost-effectiveness before implementation can occur in routine practice.

Hospitalisation provides an important opportunity to identify patients who may benefit from
future assessment. Individuals admitted with an exacerbation despite optimised inhaled
therapy should have their eligibility for biologic assessment considered as part of discharge
planning and post-exacerbation review. Services should develop pathways that facilitate
identification of potentially eligible patients following hospitalisation. This may include review
of exacerbation history, assessment of blood eosinophil counts, referral to specialist COPD
services and incorporation of biologic assessmentinto existing post-discharge care pathways.
Such approaches may help reduce delays in treatment assessment and improve access to
specialist review. Referral to a biologics MDT is recommended within 3 months of hospital
discharge.

Clinical Practice Points

1. Hospital admission for an exacerbation of COPD should be recognised as a marker of high
future exacerbation risk and an opportunity to identify patients who may benefit from
biologic assessment.

2. There is currently insufficient evidence to recommend initiation of biologic therapy during
an acute exacerbation of COPD.

3. Discharge and post-exacerbation review pathways should incorporate assessment for
future biologic eligibility where appropriate.

4. Emerging evidence suggests that eosinophilic exacerbations may represent a biologically
distinct and potentially treatable inflammatory endotype; however, the role of biologic
therapies as acute exacerbation treatments remains investigational.
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6. Future considerations and research priorities

The introduction of biologic therapies represents one of the most significant advances in COPD
management in recent decades. For the first time, treatments targeting specific inflammatory
pathways have demonstrated clinically meaningful reductions in exacerbation burden in
selected patient populations. These developments signal the beginning of a precision
medicine era in COPD, in which treatment selection may increasingly be guided by biological
characteristics rather than clinical phenotype alone.

Despite this progress, substantial uncertainties remain regarding the optimal implementation
of biologic therapies in routine practice. The populations enrolled in clinical trials represent
only a proportion of the wider COPD population encountered in clinical services. Further
evidence is therefore required to understand treatment effectiveness in older adults,
individuals with multiple comorbidities and populations experiencing socioeconomic
disadvantage who have historically been underrepresented in clinical research.

Current evidence is strongest for biologic therapies targeting type 2 inflammatory pathways.
However, COPD is a biologically heterogeneous condition, and many patients demonstrate
evidence of type 1 and/or 3 inflammation*. The development of therapies targeting alternative
inflammatory mechanisms® and other upstream inflammatory pathways®, may further
expand treatment options and improve outcomes for individuals.

A key priority is the identification and validation of biomarkers that can more accurately predict
treatment response. Blood eosinophil count is currently the most widely used biomarker in
COPD biologic studies and clinical practice®. The role of fractional exhaled nitric oxide (FeNO)
in identifying patients with COPD who may benefit from biologic therapy remains uncertain.
Subgroup analyses of the BOREAS and NOTUS trials suggested greater reductions in
exacerbation frequency with dupilumab among patients with both higher blood eosinophil
counts and FeNO levels 220 ppb''-'2. However, these findings should be interpreted cautiously
as FeNO measurements are influenced by multiple factors, including smoking status and
corticosteroid exposure®, which were not fully accounted for in these analyses. At present,
FeNO may provide supportive evidence of type 2 inflammation but should not be used in
isolation to determine eligibility for biologic therapy. Further prospective studies are required
to establish its role as a predictive biomarker and to determine whether combining FeNO with
blood eosinophil counts improves identification of patients most likely to benefit from biologic
treatment targeting type 2 inflammation. Future research should explore multimodal
approaches incorporating clinical characteristics, physiological measurements, imaging and
molecular biomarkers to better define biologically distinct COPD endotypes.

The optimal timing of biologic therapy within the COPD treatment pathway remains uncertain.
Future studies should evaluate whether earlier intervention can alter disease trajectory,
reduce healthcare utilisation and improve long-term outcomes. Further researchis required to
determine the role of biologics following severe exacerbations and whether treatmentinitiation
during, or shortly after, hospitalisation can reduce the risk of future admissions.

Important evidence gaps also remain regarding switching between biologic therapies,

sequencing of treatments and criteria for discontinuation. As additional therapies become
available, understanding how best to select and transition between agents will become
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increasingly important. Long-term follow-up studies will be required to establish durability of
response, long-term safety and the consequences of treatment withdrawal.

The committee considers collection of high-quality real-world data to be a research and
service priority. National registries and audit programmes will be essential to understand
treatment uptake, effectiveness, safety and equity of access. Attention should be paid to
ensuring that biologic therapies do not widen existing health inequalities in COPD care.
Monitoring access across geographical regions, socioeconomic groups and traditionally
underserved populations should form part of ongoing service evaluation.

Future research should also consider outcomes beyond exacerbation reduction alone. While
prevention of exacerbations remains a key treatment objective, patients consistently identify
symptoms, physical function, independence and quality of life as outcomes of equal
importance. Studies evaluating the impact of biologic therapies on these domains, as well as
their potential effects on disease progression, lung function decline and survival, are therefore
needed.

Important questions remain regarding the safety, efficacy and optimal timing of treatment
initiation during hospitalised exacerbations of COPD. As evidence evolves, future studies
should evaluate whether biologic therapy initiated during, or shortly after, an exacerbation can
reduce the risk of recurrent exacerbations, readmission and disease progression. These
questions represent important priorities for future research.

As the evidence base evolves, biologic therapies are likely to become increasingly integrated
within comprehensive COPD care pathways. Continued collaboration between clinicians,
researchers, patients, professional societies, healthcare providers and industry partners will
be essential to ensure that advances in precision medicine translate into meaningful
improvements in outcomes for people living with COPD.
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Research priorities

Table 6. Key research priorities for biologic therapies in COPD

Research area HPriority research questions

How can blood eosinophils, FeNO, imaging and molecular
biomarkers be combined to improve identification of patients
most likely to benefit from biologic therapy?

Biomarkers and patient
selection

Can biologic therapies be initiated during, or shortly after, an
Acute exacerbations acute exacerbation improve recovery, reduce treatment failure,
prevent readmission and reduce future exacerbation risk?

Response assessment What constitutes a clinically meaningful response to biologic
and treatment therapy in COPD, and what are the optimal strategies for
optimisation treatment monitoring, switching and discontinuation?

How can biologic and other targeted therapies be developed for
patients with COPD who do not demonstrate evidence of type 2
inflammation?

Non-type 2 inflammatory
COPD

What impact do biologic therapies have on lung function decline,
Long-term outcomes disease progression, healthcare utilisation, survival and patient-
reported outcomes and experiences?

Combination and adjunct |[How do other therapies (macrolides, PDE4, PDE3/4 inhibitors)
therapies influence efficacy with biologics?

How can biologic therapies be delivered safely, effectively and
equitably in routine practice, including through national registries
and integrated care pathways?

Real-world
implementation

Summary

Biologic therapies represent a major advancement in the management of COPD and are the
first targeted treatments to demonstrate clinically meaningful reductions in exacerbation
burden in selected patient populations. The emergence of therapies directed against type 2
inflammatory pathways marks an important step towards precision medicine in COPD and
challenges the traditional view of COPD as a single inflammatory disease.

Successful implementation of biologic therapies will require systematic case-finding,
equitable access to specialist assessment, multidisciplinary decision-making and robust
monitoring of treatment response. Biologics should complement, rather than replace,
established components of COPD care including smoking cessation support, pulmonary
rehabilitation, vaccination, optimisation of inhaled therapy and management of comorbidities.

Important uncertainties remain regarding optimal patient selection, assessment of treatment
response, biologic sequencing, duration of therapy and the role of biologics during acute
exacerbations. Continued collection of real-world data through national registries and audit
programmes will be essential to inform future practice and ensure equitable delivery of these
therapies.
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This Clinical Statement provides a framework for the identification, assessment and ongoing
management of patients with COPD receiving biologic therapy. As the evidence base continues
to evolve, these recommendations should be interpreted alongside emerging clinical trial data,
regulatory guidance and future national guidance.

BOX 1. Key Messages for Clinical Practice

Biologic therapies are an important new treatment option for selected people with
COPD and recurrent exacerbations despite optimised inhaled therapy

Biologics should complement, not replace, the fundamentals of COPD care
including smoking cessation support, vaccination, pulmonary rehabilitation,
optimisation of inhaled therapy, and management of comorbidities.

COPD is a biologically heterogeneous disease; and identification of inflammatory
endotype identifies subgroups of people most likely to benefit from currently
available biologic therapies.

\ Blood eosinophil count is currently the most clinically useful biomarker for
identifying patients who may be suitable for biologic therapy.

\Y Assessment for biologic therapy should include confirmation of exacerbation
burden using healthcare records wherever possible and review of all available
historical eosinophil measurements.

VI A history of asthma or current smoking status should not automatically exclude
consideration of biologic therapy in patients with COPD.

Vi Annual exacerbation frequency should be regarded as the primary measure of
biologic treatment response in routine clinical practice.

VI Decisions regarding continuation, switching or cessation of biologic therapy should
consider both exacerbation reduction and broader measures of clinical benefit.

IX Hospital admission for an acute exacerbation should be recognised as an
opportunity to identify patients who may benefit from future biologic assessment.

X Participation in national registries and audit programmes should be encouraged to

support evaluation of long-term effectiveness, safety and equitable access.
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