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Introduction: Monoclonal antibodies (mAbs) against cytokines and chemokines
or their receptors promise to be a potential therapeutic option to address chronic
obstructive pulmonary disease (COPD). We aim to provide a comprehensive
literature review of the improvement in FEV1 and safety when comparing mAbs
with conventional dichotomous agents.

Methods: We systematically searched 3 electronic databases (PubMed, EMBASE,
and CENTRAL) up to August 1, 2023 to collect eligible randomized controlled
trials (RCTs). A frequentist network meta-analysis using a random-effects model
was deployed to calculate mean differences (MD) for FEV1, relative risk (RR) of
treatment-emergent adverse events (TEAEs), and estimate the surface under
cumulative rankings (SUCRA). A higher SUCRA indicates a better outcome.
Results: This study included 23 RCTs involving a total of 20,853 patients. Overall,
except for Dupilumab, mAbs did not significantly improve FEV1 compared to
traditional conventional dichotomous agents. Among all the interventions included,
Aclidinium bromide/Formoterol (AB/FF) (SUCRA 97.7%) ranked highest, followed by
Umeclidinium/vilanterol (UMEC/VI) (SUCRA 93.5%), and Glycopyrrolate Formoterol
Fumarate (GFF) (SUCRA 84.7%). Dupilumab (SUCRA 66.9%) ranked the fourth among
all interventions but ranked the first among all the mAbs. Importantly, all mAbs
demonstrated a good safety profile compared with placebo.

Conclusion: Considering the improvement in FEV1 and its safety, the
development of mAbs for COPD still holds significant clinical potential.

Systematic review registration: PROSPERO, CRD42023452714.
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Introduction

Chronic Obstructive Pulmonary Disease (COPD) is a
heterogeneous lung condition characterized by chronic respiratory
symptoms (dyspnea, cough, sputum production and/or exacerbations)
due to abnormalities of the airways (bronchitis, bronchiolitis) and/or
alveoli (emphysema) that cause persistent, often progressive, airflow
obstruction (1). According to a large-scale epidemiological study
based on the Global Initiative for Chronic Obstructive Lung Disease
fixed ratio (GOLD; FEV1/FVC<0.7) criteria, the global prevalence of
COPD is estimated to be 10.3%. Furthermore, with the continued
growth of the population and aging in low-income and middle-
income countries (LMICs), the prevalence of COPD is expected to rise
further (2). COPD poses a significant threat to human health and
remains a major cause of death. It is estimated that more than 5.4
million patients will annually succumb to COPD and related diseases
by 2060 (3). In addition, COPD places a huge financial burden on
patients, their families, and society.

Bronchodilators represent the cornerstone treatments for COPD,
and the combination of long-acting muscarinic antagonists (LAMAs)
and long-acting P2 agonists (LABAs) has proven to be more effective
than monotherapy (4, 5). In line with the 2023 GOLD guidelines,
initial treatment for patients in Group B, patients who experience a
higher level of symptoms but are at a lower risk of exacerbations,
should consist of a combination of LAMA and LABA, and treatment
escalation is recommended if symptoms are not adequately controlled
on bronchodilator monotherapy (1). In cases of moderate to severe
COPD and acute exacerbations, a combination of an inhaled
corticosteroid (ICS) with an LABA has demonstrated superior
outcomes in improving lung function and health status as well as
reducing exacerbations when compared to using either component
alone (6, 7).

Inflammatory responses play a pivotal role in COPD, with
numerous inflammatory mediators, including lipid mediators,
cytokines, chemokines, and peptides, contributing to the complex
inflammatory processes observed in this condition. These mediators
are responsible for the recruitment and activation of inflammatory
cells, as well as the structural changes that occur over time (8).
Unfortunately, inflammation in COPD is often resistant to
corticosteroid treatment (9). As a result, identifying effective and well-
tolerated anti-inflammatory drugs for COPD patients remains a
significant challenge (10). Monoclonal antibodies (mAbs) targeting
cytokines and chemokines or their receptors show promise as
potential therapeutic options for addressing the inflammatory
component of COPD (11), given their success in treating chronic
inflammatory diseases such as severe asthma, rheumatoid arthritis,
and inflammatory bowel disease (9). Despite COPD patients receiving
inhaled drug therapy, there remains a risk of lung function decline and
exacerbations. Therefore, this study aims to compare the effects of
adding mAbs therapy to inhaled drug therapy with dual therapy on
pulmonary function in COPD patients, expecting to provide
additional evidence for the use of mAbs in patients with COPD.

Methods

This was a Network meta-analysis (NMA) of the efficacy and
safety of mAbs and conventional dual therapy agents in COPD
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patients. We conducted this NMA following the guidelines provided
by the Preferred Reporting Items for Systematic Reviews and Meta-
analysis (PRISMA) statement. Our study was registered with
PROSPERO (CRD42023452714).

Literature search strategy

We performed a comprehensive search of three databases
including PubMed, EMBASE, and the Cochrane Central Register of
Controlled Trials (CENTRAL) from the inception until August 2023
to identify randomized controlled trials (RCTs) that evaluated mAbs
or dual therapy for COPD. The search keywords included “Pulmonary

» «

Disease, Chronic Obstructive,” “Chronic Obstructive Pulmonary

»

Diseases,” “COPD,” “Formoterol,” “Glycopyrrolate,” “Monoclonal

»

antibody,” “Benralizumab,” “Mepolizumab” and “Dupilumab” etc. as
MeSH and free text terms. The search was conducted without any
language restrictions Details regarding the search strategies were

shown in Supplementary Table S1.

Study selection

We included RCTs that met the following criteria: (1) Trials
including patients with COPD; (2) Receiving dual therapy
(budesonide/formoterol (BF), umeclidinium/vilanterol (UMEC/VT),
fluticasone furoate/ vilanterol (FF/VI), glycopyrrolate formoterol
fumarate (GFF), and aclidinium bromide formoterol (AB/FF)) or
mAbs (benralizumab, mepolizumab, reslizumab, canakinumab,
ABX-IL8, infliximab, etanercept, itepekimab, astegolimab,
lebrikizumab, CNTO-6785, MEDI-8986, AMG-282, tozorakimab,
and dupilumab) in combination with conventional therapy; and (3)
Trials reporting the change in forced expiratory volume in the first
second (FEV1) from baseline among patients at the end of the
treatment period were included. Studies meeting the following
criteria were excluded: (1) Duplicate publications; (2) Trials with no
relevant data and inconsistent outcome measures. Two reviewers
independently screened titles and abstracts, and reviewed full texts
to decide on studies to be included. Any discrepancies regarding
study selection were resolved by consensus or consultation with a
third reviewer.

Data extraction and quality assessment

For every included study, the independent reviewer extracted the
following data: (1) Basic information of included studies: study title,
first author and number of included patients; (2) Baseline
characteristics of study population: age, sex, smoking status,
proportion of patients with severe and very severe COPD, mean
pre-bronchodilator FEV1, mean post-bronchodilator FEV1, mean
pre-bronchodilator FEV1% predicted (Pre-FEV1%), mean post-
bronchodilator FEV1% predicted (Post-FEV1%); (3) Intervention
measures: type of intervention and duration of treatment; and (4) The
outcomes of interest: change in FEV1 from baseline among patients at
the end of the treatment period and the risk of adverse events (AEs),
and the change in FEV1 is in litres (L).
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Two reviewers(YX and JQH) independently assessed the risk of
bias of included trials using the Version 2 of the Cochrane tool for
assessing risk of bias in randomized trial(RoB-2) (12, 13).

Statistical analyses

Statistical analysis was performed using Stata 17.0 and R 4.2.3
software. A frequentist NMA using a random-effects model was
deployed to calculate mean differences (MDs) with 95% confidence
intervals (CIs) for FEV1 and calculate relative risk (RR) with 95% CI
for the incidence of treatment-emergent adverse events (TEAEs). The
efficacy and safety of each drug intervention regimen for each
outcome was predicted using the surface under the cumulative
ranking curve (SUCRA). The assessment of the inconsistency of the
network was unavailable because the network in our analysis was star-
shaped and did not have a closed loop. The level of statistical
significance was set as p <0.05.

Results
Study selection and study characteristics

The process of study selection is presented in the PRISMA study
flow diagram (Figure 1). A total of 859 relevant articles were
included in the initial search, and 82 duplicate studies and 463
unrelated studies were excluded during the screening of titles and
abstracts. After reviewing the full texts of 314 articles, a total of 20
articles including 23 RCTs that met the criteria were included, of
which 13 were dual therapy RCTs and 10 were mAbs therapy RCTs.
A total of 13 interventions (ABX-IL8, Benralizumab, Mepolizumab,
Itepekimab, Astegolimab, Dupilumab, MEDI-8968, CNTO-6785,
BE, UMEC/VI, GFF, AB/FF, FF/VI) that were compared with
placebo were included, and the characteristics of the studies and
patients are shown in Table 1.

Risks of bias

Eleven trials exhibited a low risk of bias on the randomization
process, whereas 9 studies had “some concerns” for this domain. Both
cross-over trials appear as “some concerns” in the domain of Bias
arising from period and carryover effects. No studies showed a high
risk in Deviations from the intended interventions, Missing outcome
data and Measurement of the outcome. In terms of Selection of the
reported results, one study was high risk and two studies had “some
concerns” In the overall risk-of-bias judgment, we classified nine
studies as “low” and eleven as “some concerns.” The quality assessment
of the articles included in the meta-analysis was summarized in
Figure 2. Funnel plots suggested there was no publication bias among
these studies (Figure 3).

Network meta-analysis

In this NMA, we compared the treatment effects and safety of
ABX-IL8, Benralizumab, Mepolizumab, Itepekimab, Astegolimab,
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Dupilumab, MEDI-8968, CNTO-6785, BE, UMEC/ V]I, GFE and AB/
FE. The network plot is shown in Figure 4, all trials were linked by a
common placebo control group and failed to form a closed loop
therefore comparisons were made using an indirect model. Among
the interventions, UMEC/VI and GFF interventions stand out
prominently, in terms of both the number of trials and the number of
patients included in the NMA.

Primary outcome of FEV1 improvement

Twenty-three RCTs involving 20,853 patients compared the
efficacy of different mAbs or dual therapies in terms of FEV1
improvement. The results of NMA are presented in Table 2.

Compared with placebo, Dupilumab (MD =0.08, 95% CI (0.01,
0.16)), BE (MD =0.07, 95% CI (0.01, 0.13)), UMEC/VI (MD =0.19,
95% CI (0.15, 0.22)), GEF (MD=0.15, 95% CI (0.12, 0.18)), and AB/
FF (MD=0.22, 95% CI (0.14, 0.30)) significantly increased FEV1.
Almost all mAbs (ABX-IL8, Benralizumab, Mepolizumab, Itepekimab,
Astegolimab, MEDI-8968, CNTO-6785) were inferior to UMEC/V],
AB/FE, and GFF (p<0.05). Dupilumab was inferior to UMEC/VI
(MD =-0.10, 95% CI (=0.19, —0.02)) and AB/FF (MD =—0.14, 95%
CI (-0.25, —0.03)). When it comes to dual therapies, BF was inferior
to UMEC/VI (MD =—0.12, 95% CI (=0.19, —0.04)), GFF (MD = —0.08,
95% CI (—0.15, —0.01)), AB/FF (MD = —0.15, 95% CI (—0.25, —0.05)).
FF/VI was inferior to UMEC/VI, (MD=-0.18, 95% CI (—0.24,
—0.11)), GFF (MD=-0.14, 95% CI (=0.21, —0.07)), AB/FF
(MD=-0.21,95% CI (—0.31, —0.11)). And no significant differences
were observed between AB/FF, UMEC/VI, and GFE. The MD/RR
(95%CI) for each study and pooled treatment effect in each
comparison were shown in Supplementary Figure S1.

The ranking probability based on SUCRA indicated that AB/FF
(97.7%) had the highest probability of being the best treatment option
for improving FEV1, followed by UMEC/VI (SUCRA 93.5%), and
GFF (SUCRA 84.7%). Dupilumab (SUCRA 66.9%) ranked the fourth
among all the interventions, while ranked the first among all the
mAbs. The details are shown in Figure 5.

Safety outcomes

For the safety evaluation, this study focused on analyzing the
incidence of TEAEs across all the 13 interventions. The incidence
of patients with >1 TEAEs in conventional dichotomous agents
(BE, UMEC/VI, GFF, AB/FF, FF/VI) was between 7.1 and 67.1%.
While the (ABX-IL8, Benralizumab,
Mepolizumab, Itepekimab, Astegolimab, Dupilumab, MEDI-
8968, CNTO-6785) was between 61.6 and 88.2%
Supplementary Table S3).

incidence of mAbs
(see

There was no statistically significant differences in TEAEs rates for

any of the interventions compared to placebo (p>0.05)
(Supplementary Table S2).

AB/FF had a lower incidence of TEAEs than Mepolizumab
(RR =0.56, 95% CI (0.32, 0.99)), Astegolimab (RR =0.52, 95% CI
(0.28, 0.97)), and ABX-IL8 (RR =0.48, 95% CI (0.26, 0.90)). And

with the exception of AB/FF, there was no statistical difference in
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TABLE 1 Baseline characteristics of the included studies.

NCT Treatment = Sample Age, Male, Current Severe Mean pre- Mean post- Mean Mean  Duration, Key
number size,n | years % smokers, orvery bronchodilator bronchodilator Pre- Post- weeks endpoints
% severe FEV1, L FEV1, L FEV1% FEV1%
COPD,
%
ABIEE 400112 126 63.0 62.0 64.0 NR 1.50 NR NR NR FEVLEVG,
K R X X X .
copman NCT02424344 | ugBID 4 FRC, AEs, etc.
2022 (14)
Placebo 124 62.0 58.0 62.0 NR 1.60 NR NR NR
GFF18/9.6 ug FEV1, TDI
551 64.7 74.0 457 NR NR NR NR 53.96
Lipworth, BID focal score,
NCT02343458 24
2018 (15) SGRQ total
Placebo 235 64.0 72.8 48.1 NR NR NR NR 54.40
score, AEs, etc.
GFF18/9.6 ug FEV1, IC, AEs,
73 61.9 356 61.6 27.4 1.41 1.54 52.54 57.69
NCT02347072 = BID etc.
Reisner, Placebo 69 61.7 34.8 62.3 31.9 1.40 1.54 51.70 56.61
4
2017 (16) GFF18/9.6 ug
35 61.3 57.1 57.1 40.0 1.41 1.53 48.34 52.51
NCT02347085  BID
Placebo 35 61.3 57.1 57.1 40.0 1.41 1.53 48.34 52.51
GFF18/9.6 ug FEV1, SGRQ
526 62.6 55.1 53.4 46.0 NR 1.50 NR 51.40
NCT01854645 | BID total score,
Martinez, Placebo 219 62.5 55.7 57.5 47.0 NR 1.50 NR 50.60 daily rescue
24
2017 (17) GFF 8/9.6 ug albuterol use,
510 62.8 53.3 525 47.7 NR 1.50 NR 52.10 AEs, etc.
NCT01854658  BID
Placebo 223 64.2 56.1 493 47.5 NR 1.50 NR 52.50
FE/VI 100/25 FEV1,
Vestbo, 4,121 65.0 76.0 45.0 NR NR 1.70 NR 59.70 )
NCTO01313676 ug qd 144 exacerbations
2016 (18)
Placebo 4,111 65.0 75.0 47.0 NR NR 1.70 NR 59.70 rate, AEs, etc.
UMEC/VI 63.7 FEV1, TDI
193 94.0 25.0 NR NR 1.20 NR NR
125/25 ug qd focal score,
7h UMEC/VI rescue-albuterol
eng, 194 64.0 94.0 29.0 NR NR 1.13 NR NR .
NCT01636713 24 use, time to first
2015 (19) 62.5/25 ug qd
COPD
Placebo 193 64.3 92.0 34.0 NR NR 1.17 NR NR exacerbation,
AEs, etc.
(Continued)
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TABLE 1 (Continued)

Author, NCT Treatment = Sample Age, Male, Current Severe Mean pre- Mean post- Mean Mean  Duration, Key
year number size,n | years % smokers, orvery bronchodilator bronchodilator Pre- Post- weeks endpoints
% severe FEV1, L FEV1, L FEV1% FEV1%
COPD,
%
UMEC/VI EET, FEV1,
125/25 ug qd AEs,
Maltais, NCT01323660
UMEC/VI 655 62.0 55.4 62.0 NR NR NR NR NR 12 exacerbations
2014 (20) NCT01328444
62.5/25 ug qd rate, etc.
Placebo
UMEC/VI FEV1, TDI
403 63.4 66.0 50.0 NR NR NR NR 47.70
Celli, 2014 125/25 ug qd score, SGRQ
NCT01313637 24
21) total score, AEs,
Placebo 275 62.2 64.0 52.0 NR NR NR NR 47.60 ete
UMEC/VI NR NR NR 47.80 24 FEVI, FVC,
413 74.0 74.0 49.0 51.0
Donohue, 62.5/25 ug qd TDI focal score,
2013 (22) Placebo 280 62.2 70.0 54.0 59.0 NR NR NR 46.70 SGRQ score,
NCT01313650 AEs, etc.
Tashkin, NCT00206154 | BF 320/9 ug bid 277 63.1 67.9 444 NR 1.04 NR NR 39.05 26 FEV1, SGRQ
2008 (23) BF 160/9 ug bid 281 636 64.4 448 NR 1.04 NR NR 39.87 total score,
time-to-first
Placebo 300 63.2 69.0 39.7 NR 1.08 NR NR 41.28
COPD
exacerbation,
AEs, etc.
Mahler, NR ABX-IL8 10 mg/ 56 65.0 62.0 NR 39.0 NR NR NR NR 13 TDI total score,
2004 (24) mL 3/4w SGRQ total
Placebo 53 63.0 47.0 NR 40.0 NR NR NR NR score, FEV1,
exacerbations
rate, AEs, etc.
Brightling, NCT01227278 | Benralizumab 51 629 69.0 33.0 52.0 1.30 1.50 NR NR 56 Exacerbations
2014 (25) 100mg Q4W/ rate, SGRQ
Q8W scores, FEV1,
placebo 50 64.6 58.0 420 38.0 1.40 150 NR NR AEs, etc.
(Continued)
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Author, Treatment = Sample Age, Male, Current Severe Mean pre- Mean post- Mean Mean  Duration, Key
VCELS size,n  years % smokers, orvery bronchodilator bronchodilator Pre- Post- WEELS endpoints
% severe FEVL, L FEVL, L FEV1% FEV1%
COPD,
%
Criner, NCT02138916 | Benralizumab 382 65.8 70.7 36.6 NR 1.203 39.7 424 56 Exacerbations,
2019 (26) 30 mg Q8W FEV1, SGRQ
Benralizumab 379 65.5 69.1 340 NR 1234 40.5 435 total score, AEs.
100mg Q8W
Placebo 359 65.6 724 320 NR 1.237 411 433
NCT02155660 | Benralizumab 377 65.1 66.8 28.6 NR 1.204 427 437 56
10mg Q8W
Benralizumab 394 65.9 68.3 274 NR 1.152 405 426
30mg Q8W
Benralizumab 385 64.9 64.8 28.0 NR 1175 40.9 45
100 mg Q8W
Placebo 388 65.0 65.2 304 NR 1171 412 429
Rabe, 2021 | NCT03546907 | Itepekimab 172 63.7 58.0 43.0 NR 1.30 1.40 45.70 49.60 24-52 Exacerbations
(27) 300 mg Q2W RATE, FEV1,
Placebo 171 64.0 56.0 48.0 NR 1.30 1.40 45,6 49.00 AEs, etc.
Pavord, NCT02105948 | Mepolizumab 456 65.0 62.0 26.0 62.0 1.16 NR 42.90 NR 52 Exacerbation
2021 (28) NCT02105961 | 100mg Q4W rate, FEV1,
Placebo 455 66.0 67.0 33.0 65.0 114 NR 40.90 NR SGRQ total
score, CAT
Mepolizumab 681 65.0 64.0 72.0 62.0 1.16 NR 42.60 NR
scores, AEs, etc.
100 and 300 mg
combined
Placebo 455 66.0 67.0 70.0 65.0 1.14 NR 40.90 NR
Yousuf, NCT03615040 Astegolimab 42 67.6 60.0 24.0 NR 1.10 1.20 NR 48.20 48 Exacerbations
2022 (29) 490 mg Q4W rate, FEV1,
Placebo 39 70.8 67.0 150 NR 1.00 110 NR 44.90 SGRQ total
score, CAT
scores, AEs, etc.

(Continued)
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Treatment  Sample Age, Male, Current Severe Mean pre- Mean post- Mean Mean  Duration, Key
size,n  years % smokers, orvery bronchodilator bronchodilator Pre- Post- WEELS endpoints
% severe FEV1, L FEV1, L FEV1% FEV1%
COPD,
%

Eich,2017 | NCT01966549 = CNTO 6785 93 62.0 65.6 49.5 32.6 1.57 1.70 51.92 56.18 16 Percent-

(30) 6mg/kg predicted
(>100kg, FEV1, FEV1,
600mg), 0, 2, 4, AEs, etc.

8, 12w
Placebo 94 62.4 69.1 42.6 45.7 1.52 1.64 50.07 53.92

Calverley, NCT01448850 = MEDI-8968 160 62.8 68.8 NR 76.9 1.20 1.30 39.70 41.90 52 Exacerbation

2017 (31) 600mg (loading rate, FEV1,
dose), 300 mg SGRQ total
Q4w score, AEs, etc.
Placebo 164 63.0 67.1 NR 73.2 1.10 1.20 38.60 42.10

Dasgupta, NCTO01463644 | Mepolizumab 8 NR NR NR NR 1.35 1.53 55.00 58.50 24 Sputum

2017 (32) 750 mg/month eosinophil
Placebo 10 NR NR NR NR 0.99 1.24 29.50 35.00 percentage,

exacerbation
rate, FEV1.

Bhatt, 2023 = NCT03930732 | Dupilumab 468 65.0 63.7 28.6 NR 1.28 1.39 NR NR 52 Percent-

(33) 300mg Q2W predicted
placebo 471 65.2 68.4 314 NR 1.32 141 NR NR FEV1, FEV,

SGRQ total
score, AEs, etc.

NR, not reported. FRC, functional residual capacity; FVC, forced vital capacity; IC, inspiratory capacity; EET, exercise endurance time; SGRQ, St George’s Respiratory Questionnaire; CAT, COPD Assessment test; TDI, Transition Dyspnea Index; AEs, adverse events.
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Identification of studies via databases and registers ]
N
—
Records identified from:
g Databases (n = 859) of which: Records removed before screening:
E Pubmed (n = 543) Duplicate records removed
::-E Embase (n = 196) (n=82)
§ Cochrane (n=117)
Other sources (n = 3)
a Records screened Records excluded:
(n=777) Not COPD or RCT (n = 463)
Reports sought for retrieval | Reports not retrieved
g (n=314) | =0
G
(7] l Reports excluded:
Not COPD (n=19)
Reports assessed for eligibility Not RCT (n=30)
(n=314) Not monoclonal antibody drugs
(n=3)
Non-compliant dichotomous
— agents (n =27)
Observational study (n = 60)
Conference paper (n = 26)
Clinical trial registration
20 articles initially included in 23 information (n = 50)
studies System evaluation (n = 11)
Review (n=68)
FIGURE 1
Process for identifying studies eligible for the network meta-analysis.
the incidence of TEAEs between most of the dual agents and Discussion

mAbs (p>0.05). The ranking probability of safety based on
SUCRA showed that Benralizumab, Dupilumab, MEDI-8968, and
GFF have consistent safety profiles (50.2% VS 48.3% VS 46.3% VS
49.5%). The SUCRA in Itepekimab, FF/VI, CNTO-6785, and
UMEC/VI was 63.1, 63.9, 33.3, 36.2%, respectively (Figure 6). The
RR (95%CI) for each study and pooled treatment effect in each
comparison were shown in Supplementary Figure S2. AEs
reported in each trial were summarized in Supplementary Table S3.
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This meta-analysis included 23 RCTs from 20 articles with
20,853 participants and compared the effects of mAbs and some of
the traditional duplex preparations (ICS+ LABA\LAMA+LABA) on
FEV1. We found the data of Interleukin-8(IL-8) antagonist
ABX-IL8, IL-5 antagonist Mepolizumab, IL- 5R antagonist
Benralizumab, IL-33 antagonist Itepekimab, IL-33/ST2(IL1
receptor-like 1) antagonist Astegolimab, IL-1RI1 antagonist
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TABLE 2 Network meta-analysis comparisons for FEV1 improvement.
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Network map of the study.

MEDI-8968, IL-17A antagonist CNTO-6785, IL-4Ra antagonist
Dupilumab. Our results showed that only Dupilumab significantly
improved lung function in COPD patients among all mAbs, and it
has comparable effects on lung function improvement as compared
to GFE, BE, FF/VI. Therefore, from the perspective of FEV1
improvement, COPD patients can benefit from Dupilumab as a
treatment option.

The results of Benralizumab and Itepekimab in the present study
were consistent with those of the study conducted by Wu et al. (34).
However, Wu et al. did not include as extensive a body of literature as
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the present study. In previous studies, Benralizumab performed well
in all mAbs against COPD (35). Benralizumab, targeting and blocking
the action of IL-5 receptor alpha (IL-5Ra), has received a great deal of
attention after previous studies suggested that targeting the IL-5-
activated pathway may be beneficial for COPD patients (36, 37). IL-5
is a cytokine that plays a crucial role in the activation and survival of
eosinophils, a type of white blood cell involved in the immune
response (38). By blocking IL-5Ra, Benralizumab reduces the number
of eosinophils in the blood and airways, thereby reducing airway
inflammation (36, 39). The meta-analysis by Paola et al. also showed
that Benralizumab is very promising for development (35). However,
according to the results of this study, increasing the latest research
results of Benralizumab (NCT02138916 and NCT02155660), it did
not show enough advantage in terms of pulmonary function
improvement. Nevertheless, it is worth stating that this study could
not rule out a potential benefit of benralizumab in COPD patients
with high eosinophil count. Therefore, future studies focusing on the
effects of Benralizumab/Mepolizumab on lung function in
eosinophilic COPD subgroup are needed.

In this study, Dupilumab showed better developmental promise
as far as lung function improvement is concerned (40). Dupilumab is
a fully human monoclonal antibody that binds IL-4Ra and inhibits
signaling of both IL-4 and IL-13 (33), which plays a central role in the
inflammatory processes. Moreover, IL-5/IL-5Ra, Immunoglobulin E
(IgE) and Janus Kinase(JAK1/2) are all downstream of the IL-4/IL-13
signaling pathway, whereas by inhibiting IL-4Ra it is possible to block
the IL-4/IL-13 signaling pathway from upstream, and thus inhibit T
helper 2 cell(Th2)-mediated type II inflammation (41). Based on the
RCT results of Dupilumab, in addition to improved lung function,
patients treated with Dupilumab had fewer exacerbations, better

frontiersin.org


https://doi.org/10.3389/fmed.2024.1334442
https://www.frontiersin.org/journals/medicine
https://www.frontiersin.org

Xiong et al. 10.3389/fmed.2024.1334442
ABIFF UMECNI GFF Dupilumab
o]/ © ® ]
© © 93.5% © ]
5 97.7% & S 84.7% NE 66.9%
o o o o 4
o 1234567851023 123456789101M21314 12345678 9101M20314 123456789101M2314
Q )
= BF Itepekimab Benralizumab Astegolimab
'.C_) - : == - - o
T <] o] ol h
< 4 < - -
o «J 634% I 57.6%_ _Jh 382% &1 7.1%
& ©9 Telelalslnlelnlalmimlnl=ls), 9 Telglmlaigielmieimimbmlmlmy = =29
© 123456789101M2314 123456789101M2A314 1234567891011121314 12345678 910121314
'(-*—B' MEDI-8968 CNTO-6785 FFIVI Mepolizumab
E s e o 2
09 | © 4 ©
> . < g
O W] 36.3% o 347% 31 30.0% S 29.7%
© 1 © 1 o A o
12345678 9101121314 123456789101112314 12345678 9101121314 12345678910M21314
Placebo ABX-IL8
] o
o8 22.9% ©
N N 7.3%
o A o
D L Lo D Ui U Vi U D g L D i U Inlnlaisiglglnlalginlslalal;
12345678910M21314 12345678910M2A314
Rank
Graphs by Treatment
FIGURE 5
Ranking of treatment strategies based on SUCRA.

quality of life, and fewer respiratory symptoms than those treated with
placebo, which is a very promising application. However, it is true that
in this study, there is no way to avoid the impact of data imbalance on
the results, especially since there is currently only one RCT result of
Dupilumab. Like Benralizumab, which demonstrated favourable
clinical outcomes in the 2014 study but failed to achieve the desired
results in a large phase 3 trial with an expanded sample size at a later
stage, Mepolizumab suffers from similar problems. Nevertheless, it is
interesting to note that the upfront benefits of both Dupilumab and
Mepolizumab were based on small sample sizes (N <100), and in the
Dupilumab study, the sample size with good clinical endpoints was
939, so Dupilumab remains a promising mAbs for the treatment of
COPD. Therefore, it is crucial to closely monitor the ongoing Phase 3
study of Dupilumab (NCT04456673) for further insights in the long
term. Furthermore, although in this study, ABX-IL8, Mepolizumab,
Itepekimab, Astegolimab, MEDI-8968, and CNTO-6785 do not
appear to have a significant clinical impact on improving lung
function in COPD, however, as studies are conducted and deepened,
it may not be impossible to demonstrate the use of mAbs in patients
with other COPD subtypes.

There are limitations to this study. Firstly, the mAbs studies
are generally administered on top of bronchodilators, so the
comparison versus dual bronchodilator effects here is somewhat
flawed. But this study was an attempt to compare the difference in
the degree of improvement in FEV1 between the mAbs in its
normal state of use and the dual bronchodilator, which still
showed some degree of improvement in FEV1 from the
performance of the Dupilumab. Second, there was some
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inconsistency in the inclusion and exclusion criteria concerning
the study period, with certain studies encompassing longer
durations while others had shorter ones. This discrepancy could
potentially influence the study outcomes. Third, exacerbation
rates as well as mortality were the end points for COPD. Solely
assessing the improvement in FEV1 in this study may be limiting
because FEV1 alone may not provide the most comprehensive
evaluation for the treatment of chronic airway conditions. Finally,
the unbalanced number of trials may affect the reliability of the
findings, especially as only 1 study was included for many drugs,
for example, the data of Dupilumab only from one RCT
(NCT03930732), whereas those for Mepolizumab (NCT01463644,
NCT02105961, NCT02105948) and Benralizumab (NCT01227278,
NCT02138916, NCT02155660) were extracted from three RCTs,
respectively. Therefore, future updates on this topic will be needed
with more studies available.

Conclusion

In conclusion, of the 8 mABs (ABX-IL8, Benralizumab,
Mepolizumab, Itepekimab, Astegolimab, Dupilumab, MEDI-8968,
CNTO-6785) included in the NMA, only Dupilumab significantly
improved lung function in COPD patients, and it has comparable
effects as compared to GFE, BE, FF/VI. However, additional studies are
required to confirm the findings of this study, and the ongoing Phase
3 study of Dupilumab (NCT04456673) deserves continued attention.
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