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Background: Chronic obstructive pulmonary disease (COPD) is a heterogeneous condition with limited response to standard anti- 
inflammatory therapies. Biologics targeting specific inflammatory pathways have emerged as potential treatments, but their efficacy 
remains variable across distinct COPD endotypes.
Objective: To systematically evaluate the efficacy and trial quality of biologics tested in COPD patients using a multicriteria decision 
analysis (MCDA) approach, with attention to type 2 (T2) and non-T2 inflammatory targets.
Methods: We assessed 20 trials encompassing 12 biologics and 9294 patients with COPD. Each trial was scored (0–3 per domain, total 
12 points) across four domains: exacerbation reduction, lung function improvement, biomarker stratification, and trial design quality.
Results: Dupilumab (anti-IL-4Rα) demonstrated the most robust efficacy in eosinophilic COPD, with consistent reductions in 
exacerbation rates and improvements in FEV1, supported by high trial quality. Mepolizumab and benralizumab (anti-IL-5/IL-5R) 
showed moderate efficacy in biomarker-enriched populations. Anti-alarmins, specifically tozorakimab (anti-IL-33), itepekimab (anti- 
IL-33/IL-1RL1), astegolimab (anti-ST2), and tezepelumab (anti-TSLP), showed mixed results, with modest lung function gains but 
largely non-significant effects on exacerbation rates. Agents targeting non-T2 pathways, including infliximab (anti-TNF-α), canaki
numab (anti-IL-1β), MEDI8968 (anti-IL-1R1), CNTO6785 (anti-IL-17A), and ABX-IL8 (anti-IL-8), consistently failed to demonstrate 
clinical efficacy, often due to small sample sizes, early-phase design, and lack of biomarker stratification.
Conclusion: Biologics targeting T2 inflammation offer therapeutic promise in eosinophilic COPD when guided by biomarkers. 
Conversely, current biologics directed at non-T2 and alarmin pathways yield limited or inconsistent benefits, emphasizing the need for 
improved phenotyping and targeted intervention strategies in non-eosinophilic COPD.
Keywords: COPD, biologics, randomized controlled trials, multicriteria decision analysis

Introduction
In recent years, there has been a growing recognition of the heterogeneity of chronic obstructive pulmonary disease 
(COPD). COPD is characterized by persistent airflow limitation and chronic airway inflammation, historically attributed 
to innate immune mechanisms and neutrophilic infiltration.1 However, emerging evidence shows that adaptive immune 
responses, including those mediated by Type 2 (T2) cytokines and epithelial-derived alarmins, also contribute to disease 
heterogeneity,2 particularly in the eosinophilic COPD phenotype.3,4

Alarmins, such as interleukin (IL)-33, thymic stromal lymphopoietin (TSLP), and IL-25, are released by airway 
epithelial cells in response to environmental stressors, including cigarette smoke and viral infections.5 These cytokines 
act as upstream initiators of both innate and adaptive immune responses, activating group 2 innate lymphoid cells, 
dendritic cells, and Th2 cells. Activation of these cells leads to the secretion of T2 cytokines, including IL-4, IL-5, and 
IL-13, which are traditionally associated with asthma but increasingly recognized in a subset of COPD patients.2

IL-5 promotes eosinophil maturation and survival, contributing to eosinophilic airway inflammation observed in 
20–40% of COPD patients,6 particularly those with frequent exacerbations and corticosteroid responsiveness.3 IL-4 and 
IL-13 drive goblet cell hyperplasia, mucus hypersecretion, and airway remodeling, features that overlap with asthma but 
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are also present in T2-high COPD endotypes.2 Elevated blood eosinophil counts are now used as biomarkers to guide 
corticosteroid therapy in COPD, highlighting the clinical relevance of T2 inflammation in disease management.7

In addition to T2 pathways, classical pro-inflammatory cytokines such as tumor necrosis factor-alpha (TNF-α), IL-1β, 
IL-6, and IL-17 remain central to the neutrophilic, steroid-resistant inflammation typical of most COPD cases.8 In some 
cases, however, patients manifest co-existing T2 and non-T2 inflammatory pathways,9 underscoring the presence of 
overlapping endotypes with distinct molecular signatures.10

These insights indicate that cytokines and alarmins are key drivers of airway inflammation in COPD. Therefore, 
inhibiting specific immune pathways with monoclonal antibodies (mAbs) could be a possible treatment for the 
inflammatory component of COPD.8 Several biologic agents, many already approved for treating severe asthma, have 
been investigated for their potential utility in treating COPD, particularly in patients with eosinophilic or T2-high 
inflammatory profiles.8 This evolving therapeutic paradigm recognizes COPD as a biologically heterogeneous condition 
that could benefit from endotype-driven interventions. Biologics are thus being explored as adjunctive therapies to 
standard inhaled regimens, offering selective immune modulation and advancing the principles of precision medicine.8

Among the biologics explored in COPD, anti-interleukin therapies have attracted particular interest (Table 1). IL-5 is 
a key cytokine involved in eosinophil differentiation and survival. Mepolizumab, an anti-IL-5 mAb, has demonstrated 
efficacy in reducing exacerbations in patients with eosinophilic asthma and has therefore been investigated in COPD with 
elevated blood or sputum eosinophils.13–16 Benralizumab, an anti-IL-5Rα mAb that induces direct eosinophil apoptosis 
via antibody-dependent cell-mediated cytotoxicity, has also been studied extensively in COPD.11,12 Dupilumab, targeting 
IL-4Rα and thereby blocking IL-4 and IL-13 signaling, addresses broader T2 inflammation and has recently shown 
favorable results in eosinophilic COPD subgroups.17,18

Beyond T2-targeted therapies, other cytokine inhibitors such as those targeting IL-33 (itepekimab, tozorakimab),19,20 

tumor suppressor protein 2 (ST2) (astegolimab),21 TSLP (tezepelumab),22 TNF-α (infliximab, but one study just 
collected malignancy and mortality data from completed clinical studies of infliximab in COPD treatment),23,24 IL-1 
family members (canakinumab, MEDI8968),25,26 IL-8 (ABX-IL8),27 and IL-17A (CNTO6785)28 have been evaluated 
(Table 1), albeit with limited or inconsistent efficacy outcomes. Most of these trials enrolled unselected COPD 
populations without inflammatory phenotype stratification, which may explain their lack of significant clinical benefit.

Notably, recent regulatory decisions have reflected the potential of targeted biologics in COPD. The US Food and Drug 
Administration (FDA), European Medicines Agency (EMA), and Chinese National Medical Products Administration have 

Table 1 General Features of the Examined RCTs

Study (Year) Biologic Comparator Duration Primary Endpoint Reference

Brightling et al (2014) Benralizumab Placebo 56 weeks Rate of moderate/severe exacerbations [11]

Criner et al (2019) GALATHEA Benralizumab (30/100 mg) Placebo 56 weeks Annual exacerbation rate [12]

Criner et al (2019) TERRANOVA Benralizumab (10/30/100 mg) Placebo 56 weeks Annual exacerbation rate [12]

Dasgupta et al (2017) Mepolizumab Placebo 6 months Sputum eosinophils, change in FEV1, exacerbations [13]

Pavord et al (2017) METREX Mepolizumab Placebo 52 weeks Annual exacerbation rate [14]

Pavord et al (2017) METREO Mepolizumab (100/300 mg) Placebo 52 weeks Annual exacerbation rate [14]

Flynn et al (2025) Mepolizumab Placebo 52 weeks Annual exacerbation rate [15]

Sciurba et al (2025) Mepolizumab Placebo 52-104 weeks Annualized exacerbation rate [16]

Bhatt et al (2023) Dupilumab Placebo 52 weeks Annualized exacerbation rate [17]

Bhatt et al (2024) Dupilumab Placebo 52 weeks Annualized exacerbation rate [18]

Rabe et al (2021) Itepekimab Placebo 24 weeks Annual exacerbation rate, change in FEV1 [19]

Singh et al (2025) Tozorakimab Placebo 24 weeks Change in FEV1 [20]

Yousuf et al (2022) Astegolimab Placebo 48 weeks Exacerbation rate [21]

Singh et al (2025) Tezepelumab Placebo 52 weeks Exacerbation rate [22]

Rennard et al (2007) Infliximab Placebo 32 weeks FEV1 and health status [23]

Rennard et al (2013) Infliximab Placebo 5-year follow-up Malignancy and mortality [24]

Novartis (2011) Canakinumab Placebo 48 weeks Exacerbation rate [25]

Calverley et al (2017) MEDI8968 Placebo 52 weeks Exacerbation rate [26]

Mahler et al (2004) ABX-IL8 Placebo 12 weeks FEV1 and symptoms [27]

Eich et al (2017) CNTO6785 Placebo 24 weeks Change in FEV1 [28]
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approved dupilumab as an add-on treatment for COPD.29 The FDA has also approved mepolizumab as an add-on maintenance 
therapy for patients with COPD with an eosinophilic phenotype,30 and an EMA review of this indication is ongoing.31

The present study systematically evaluates the efficacy and quality of evidence from biologic trials in COPD through 
a multicriteria decision analysis (MCDA) framework. MCDA offers a transparent and structured methodology for comparing 
therapies across multiple domains, efficacy, biomarker appropriateness, and study quality,32 while facilitating comparative 
assessments across T2 and non-T2 inflammatory endotypes.

Methods
Study Design and Objective
This study conducted a structured MCDA to compare the clinical impact of biologic therapies targeting inflammatory 
pathways in patients with COPD. The primary objective was to synthesize and quantify the relative value of different 
mAbs tested in randomized controlled trials (RCTs) for COPD using predefined clinical and methodological domains.

Data Sources and Selection
A systematic inclusion of biologic COPD trials published or indexed to May 2025 was performed, utilizing the PubMed, 
Scopus, Web of Science, and Google Scholar databases and ClinicalTrials.gov (for unpublished or industry-sponsored trials).

Inclusion criteria were Phase 2 or 3 RCTs that assessed biologic agents targeting ILs or other inflammatory pathways in 
patients with moderate to very severe COPD and were focused on at least one of the following endpoints: exacerbation rate, 
forced expiratory volume in one second (FEV1), quality of life, or biomarker-stratified subgroup outcomes. Non-RCTs, 
abstracts without full-text data, and studies exclusively focusing on asthma or without COPD-specific data were excluded.

The following mAbs were evaluated: anti-IL4/13: dupilumab; anti-IL5: mepolizumab; anti-IL5R: benralizumab; anti- 
IL-33/ST2: itepekimab, tozorakimab, astegolimab; anti-TSLP: tezepelumab; anti-IL-1: canakinumab, MEDI8968 (which 
inhibits IL-1 receptor 1 [IL-1R1]); anti-TNF-α: infliximab; anti-IL-17/IL-8: CNTO 6785; anti-IL8 (ABX-IL8).

Each mAb was scored based on four predefined domains relevant to COPD biologic efficacy, using a 0–3 scale 
(higher is better): efficacy, lung function, biomarker selection strategy, and evidence quality, including the risk of bias33 

(Table 2). No differential weighting was applied to the domains, as there is currently no established empirical or 
consensus-based rationale for prioritizing one over another in COPD biologic assessment; equal weighting avoids 
introducing subjective bias and allows transparent, domain-by-domain interpretation, in line with other exploratory 
MCDA applications in respiratory medicine.34

For the lung function domain, FEV₁ cut-offs were defined a priori based on COPD trial conventions and ATS/ERS minimal 
clinically important difference (MCID) recommendations:35 <50 mL improvement was considered negligible; 50–99 mL as 
marginal; ≥100 mL as moderate (meeting MCID); and ≥150 mL with consistent results across timepoints as strong.

Evidence quality was assessed using the Cochrane Risk of Bias 2 (RoB 2) tool, evaluating randomization process, 
deviations from intended interventions, missing data, outcome measurement, and selective reporting.33 Overall domain 
scores incorporated RoB 2 judgments together with trial size, multicenter status, and reproducibility across populations.33

Two reviewers performed the scoring independently. Discrepancies were resolved through discussion and, if 
necessary, by a third reviewer. Although formal inter-rater agreement statistics were not calculated, agreement exceeded 
90% across domains after initial scoring. Final scores were averaged when more than one trial per agent was available.

Ethical Statement
The data used in this study are from previously published clinical trials, in which the participants were presented 
anonymously. Therefore, approval from an ethics committee was not required for this analysis.

Results
Overview of Trials
The MCDA evaluation included 12 biologics across 20 trials, covering 9294 patients with COPD (Table 3). The 
therapeutic targets spanned a broad spectrum of cytokines implicated in both T2 and non-T2 inflammatory pathways.
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Table 2 MCDA Scoring Criteria and Definitions for Biologic Therapies in COPD

Criterion Description Score = 0 (None) Score = 1 (Marginal) Score = 2 (Moderate) Score = 3 (Strong)

Efficacy Reduction in moderate/severe 
exacerbations vs placebo

No reduction (RR ≈1.0) Small effect (<10% reduction or RR 
0.95–0.99)

Clinically relevant (10–25% reduction; 
statistically significant)

Robust >25% reduction; statistically 
significant and consistent

Lung Function 
(FEV₁)

Improvement in trough FEV₁ vs 
placebo

<50 mL 50–99 mL increase ≥100 mL increase (moderately 
improved lung function)

≥150 mL and consistent across 
studies/timepoints

Biomarker Selection Degree of enrichment for T2 
inflammation (eg, eosinophils)

No biomarker-based enrollment 
or stratification

Biomarker examined post hoc or 
exploratory

Partial enrichment; subgroups defined 
but not prespecified

Strong enrichment (eg, eos ≥300/µL 
as inclusion criterion)

Evidence Quality Methodological rigor: size, risk 
of bias, consistency

High risk of bias, small N, single 
center or exploratory design

Some concerns: modest sample, 
unclear bias, inconsistent findings

Adequate power, multicenter RCT, low- 
moderate bias, generally consistent

Large Phase 3 RCTs, low risk of bias, 
reproducible across populations
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Table 3 Baseline Characteristics for All the RCTs Included in the MCDA Analysis

Study (Year) Biologic/Comparator N Mean Age  
(years)

% Male Mean BMI  
(kg/m²)

% Current 
Smokers

Baseline FEV₁ (%) Annual  
Exacerbations 
(Mean)

Reference

Brightling et al (2014) Benralizumab/Placebo 51/ 50 62.9/ 64.9 69/ 58 26.6/ 26.5 33/ 42 44.3/ 49.9 1.6 / 1.6 [11]

Criner et al (2019) GALATHEA Benralizumab (30 mg/100 mg)/Placebo 382/ 379/ 359 65.8/ 65.5/ 65.6 71/ 69/ 72 27.4/ 27.8/ 27.5 36.6/34.0/32.0 39.7/ 40.5/ 41.1 2.31/ 2.33/ 2.35 [12]

Criner et al (2019) 

TERRANOVA

Benralizumab (10 mg/30 mg/100 mg)/ 

Placebo

377/ 394/ 386/ 388 65.1/ 65.9/ 64.9/ 65.0 67/ 68/ 65/ 65 26.8/ 27.1/ 26.8/ 26.5 28.6/ 27.4/ 28.0/ 30.4 42.7/ 40.5/ 40.9/ 41.2 2.25/ 2.22/ 2.30/ 2.34 [12]

Dasgupta et al (2017) Mepolizumab/Placebo 8/ 10 Not reported Not reported Not reported Not reported 55.0/ 29.5 Not reported [13]

Pavord et al (2017) METREX Mepolizumab/Placebo 417/ 419 66/ 65 62/ 63 26.9/ 27.0 25/ 28 44.9/ 43.7 2.5/ 2.5 [14]

Pavord et al (2017) METREO Mepolizumab (100 mg/ 300 mg)/Placebo 223/ 225/ 226 65/ 65/ 66 59/ 70/ 69 27.1/ 26.4/ 25.4 25/ 32/ 28 47/ 45/ 46 2.7/ 2.7/ 2.6 [14]

Flynn et al (2025) Mepolizumab/Placebo 119/ 119 69.5/ 68.7 49/ 50 27.4/ 27.6 20.2/ 23.5 51.0/ 50.8 4.9/ 5.7 [15]

Sciurba et al (2025) Mepolizumab/Placebo 403/ 401 66.4/ 66.0 68/ 69 27.4/ 27.1 28/ 28 48.1/ 48.2 2.3/ 2.2 [16]

Bhatt et al (2023) Dupilumab/Placebo 468/ 471 65.0/ 65.2 64/ 68 27.5/ 27.6 28.6 / 31.4 50.6/ 50.6 2.2/ 2.3 [17]

Bhatt et al (2024) Dupilumab/Placebo 470/ 465 65.2/ 64.9 68/ 67 28.1/ 27.8 30.2/ 28.8 49.5/ 50.7 2.2/ 2.1 [18]

Rabe et al (2021) Itepekimab/Placebo 172/ 171 63.7/ 64.0 58/ 56 Not reported 43/ 48 45.7/ 45.6 2.2/ 2.2 [19]

Singh et al (2025) Tozorakimab/Placebo 67/ 68 64.5/ 64.3 61/ 60 Not reported 35.8/ 47.1 44.0/ 45.2 ≥1/ ≥1 [20]

Yousuf et al (2022) Astegolimab/Placebo 42/ 39 67.6/ 70.8 60/ 67 27.5/ 26.1 24/ 15 48.2/ 44.9 3.1/ 3.1 [21]

Singh et al (2025) Tezepelumab/Placebo 281/ 142 64/ 65 70/ 71 36.4/ 26.7 49/ 50 44.8/ 45.3 1.8/ 1.9 [22]

Rennard et al (2007) Infliximab (3 mg/kg/5 mg/kg)/Placebo 78/ 79/ 77 65.0/ 65.0/ 65.4 61/ 56/ 60 26.6/ 268/ 28.3 46/ 44/ 43 43.6/ 41.4/45.2 Not reported [23]

Rennard et al (2013) Infliximab (3 mg/kg/5 mg/kg)/Placebo 31/ 29/ 33 68.0/ 65.0/ 67.0 66/ 54/ 51 Not reported 19/ 24/ 33 Not reported Not reported [24]

Novartis (2011) Canakinumab/Placebo 74/ 73 63.9/ 63.6 62/ 58 Not reported Not reported Not reported Not reported [25]

Calverley et al (2017) MEDI8968/Placebo 160/ 164 62.8/ 63.0 69/ 67 25.7/ 25.8 Not reported 39.7/ 38.6 ≥2/ ≥2 [26]

Mahler et al (2004) ABX-IL8/Placebo 59/ 60 65/ 65 62/ 47 Not reported 39/ 40 42/ 42 Not reported [27]

Eich et al (2017) CNTO6785/Placebo 92/ 93 62.0/ 63.4 66/ 69 26.4/ 26.6 49.5/ 42.6 51.9/ 50.1 ≥2/ ≥2 [28]
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Baseline characteristics of enrolled populations demonstrated substantial heterogeneity across studies, particularly in 
demographics, disease severity, and exacerbation burden. Mean participant age ranged from approximately 62 to 69.5 years. 
More recent trials, such as those by Flynn et al,15 included older cohorts, which may reflect a population with more advanced 
disease or a greater burden of comorbidities. Most studies enrolled predominantly male participants (typically >60%), 
although Flynn et al15 reported a more balanced sex distribution, indicating progress toward equitable gender representation 
in recent COPD trials. Body mass index (BMI) was generally in the overweight range (25–28 kg/m2), although notable 
deviations were observed in the tezepelumab study by Singh et al,22 where a substantially higher mean BMI was reported in 
the intervention arm. This may reflect selection bias or an imbalance in randomization. The proportion of current smokers 
varied widely between trials (15–50%), a factor that may have influenced treatment response given the known immunomo
dulatory effects of active tobacco use on airway inflammation.36 Baseline lung function, expressed as percent predicted FEV₁, 
was consistently reduced across trials, generally ranging between 40% and 50%. This is consistent with the inclusion of 
patients with moderate-to-severe COPD. However, slightly lower FEV1 values were observed in the GALATHEA and 
TERRANOVA studies,12 suggesting enrollment of more functionally impaired cohorts. Baseline exacerbation rates also 
varied significantly, with most trials reporting 2–3 events per year. However, Flynn et al15 included patients with a markedly 
higher exacerbation burden (mean up to 5.7 events/year) consistent with a frequent-exacerbator phenotype. Notably, several 
earlier or smaller trials did not report key baseline variables such as BMI or exacerbation frequency, thereby limiting the 
comparability of findings across studies and underscoring the need for standardized reporting practices.

MCDA Scores Across Biologics
The trial-level MCDA scoring (0–3 scale per domain) revealed a clear hierarchy of biologic performance in COPD, with 
distinct patterns emerging across efficacy, lung function, biomarker strategy, and trial quality domains (Table 4 and Figure 1).

Dupilumab achieved the highest overall performance, with a mean total score of 10/12 across its two large-scale, 
high-quality Phase 3 trials (BOREAS17 and NOTUS).18 Both studies demonstrated robust and statistically significant 
reductions in moderate-to-severe exacerbations, 30% and 34%, respectively (p < 0.001), accompanied by clinically 
relevant lung function gains (mean FEV₁ increase of 82–83 mL). Each trial incorporated strict eosinophilic enrichment 
criteria (blood eosinophil count [BEC] ≥ 300/μL) and adhered to rigorous methodological standards, justifying maximal 
scoring in the biomarker and evidence quality domains.

Mepolizumab also showed consistent efficacy across multiple trials, although with more heterogeneity. The small- 
scale study by Dasgupta et al,13 which employed unclear eosinophil thresholds and demonstrated only non-significant 
trends in exacerbation reduction without meaningful FEV₁ improvement, received a total score of 2. In contrast, the 
METREX and METREO trials14 were pivotal in establishing the agent’s potential efficacy in COPD patients with 
elevated eosinophil counts. METREX reported a statistically significant ~18% reduction in exacerbations among patients 
with BEC ≥ 150/μL, yielding a score of 7, while METREO, which stratified by both ≥150 and ≥300/μL thresholds, 
achieved a ~20% reduction without statistical significance but nonetheless merited a score of 6 due to methodological 
rigor and biomarker specificity. The more recent studies by Flynn et al15 and Sciurba et al16 provided stronger evidence 
of efficacy. Both trials demonstrated statistically significant reductions in exacerbation rates (19% and 21%, respectively, 
p<0.01) and had well-defined inclusion criteria for BEC (≥150 or ≥300/μL). These studies strengthened the overall 
evidence base for mepolizumab, earning scores of 6 and 8, respectively, reflecting their methodological strength and 
biomarker-driven design. Overall, mepolizumab performed well in trials, resulting in a mean total score of 5.8.

Three trials assessed benralizumab.11,12 None of the trials achieved statistical significance in reducing exacerbation 
rates (4–30% reductions). FEV1 improvements were consistently minimal (less than 50 mL), and biomarker usage ranged 
from early sputum eosinophil stratification to post hoc subgroup analyses. All three studies received a total score of 5, 
with a mean of 5.0, reflecting moderate but unconvincing efficacy.

Tozorakimab20 did not significantly reduce exacerbations but demonstrated the largest FEV₁ improvement observed 
among all agents (124 mL). Eosinophilic inclusion criteria (BEC ≥300/μL) were used, and the trial was well-conducted, 
yielding a total score of 6.
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Table 4 Key Outcomes Across the 20 Examined Trials and Scores Based on Average Domain Performance Across Respective Trials (Scale: 0–3)

Biologic Study [Reference] Efficacy (vs Placebo) FEV1 Change (vs Placebo) Biomarker Selection Evidence Quality Total Score

Benralizumab Brightling et al (2014)11 1 (~30% reduction in eos subgroup [non-significant]) 0 (<50 mL increase) 3 (Sputum eos ≥3% stratification) 1 (Small, early phase) 5

Benralizumab GALATHEA (Criner et al, 2019)12 1 (~5% reduction [non-significant]) 0 (<50 mL increase) 1 (Post hoc eos subgroup) 3 (Large phase 3 RCT) 5

Benralizumab TERRANOVA (Criner et al, 2019)12 1 (~4% reduction [non-significant]) 0 (<50 mL increase) 1 (Post hoc eos subgroup) 3 (Large phase 3 RCT) 5

Mepolizumab Dasgupta et al, (2017)13 1 (Trend only, non-significant) 0 (<50 mL increase) 1 (Unclear eos definition) 0 (Very small N) 2

Mepolizumab METREX (Pavord et al, 2017)14 2 (~18% reduction in eos subgroup) 0 (<50 mL increase) 2 (Eos ≥150/µL enrichment) 3 (Phase 3) 7

Mepolizumab METREO (Pavord et al, 2017)14 1 (~20% reduction[non-significant]) 0 (<50 mL increase) 3 (Eos ≥150/300/µL) 2 (Phase 3 moderate size) 6

Mepolizumab Flynn et al (2025)15 2 (19% reduction, p<0.01) 0 (Not assessed) 2 (Eos ≥150/µL with stratification) 2 (Good RCT) 6

Mepolizumab Sciurba et al (2025)16 2 (21% reduction, p<0.01) 0 (−9 mL) 3 (Eos ≥300/µL included) 3 (Large RCT) 8

Dupilumab Bhatt et al (2023)17 3 (30% reduction, p<0.001) 1 (83 mL increase) 3 (Eos ≥300/µL included) 3 (Large low-risk RCT) 10

Dupilumab Bhatt et al (2024)18 3 (34% reduction, p<0.001) 1 (82 mL increase) 3 (Eos ≥300/µL included) 3 (Large low-risk RCT) 10

Itepekimab Rabe et al (2021)19 1 (19% reduction [non-significant]) 1 (60mL increase) 0 (Unselected) 2 (Modest size, good design) 4

Tozorakimab Singh et al (2025)20 0 (Non-significant change) 2 (124 mL increase) 3 (Eos ≥300/µL included) 2 (Phase 2, well conducted) 6

Astegolimab Yousuf et al (2022)21 1 (~20% reduction[non-significant]) 1 (40 mL increase) 0 (Unselected) 1 (Small trial) 3

Tezepelumab Singh et al (2025)22 1 (17% reduction [non-significant]) 0 (−6 mL) 1 (Post hoc eos subgroup) 2 (Phase 2 moderate size) 4

Infliximab Rennard et al (2007)23 1 (12% reduction [non-significant]) 0 (No effect) 0 (None) 2 (Phase 2 moderate size) 3

Infliximab Rennard et al (2013)24 0 (Not assessed) 0 (Not assessed) 0 (None) 1 (Long-term follow-up study) 1

Canakinumab Novartis (2011)25 0 (Not assessed) 0 (−11 mL) 0 (None) 1 (Small, early phase) 1

MEDI8968 Calverley et al (2017)26 1 (8% reduction[non-significant]) 0 (5 mL increase) 0 (None) 2 (Well-conducted RCT) 3

ABX-IL8 Mahler et al (2004)27 0 (No efficacy) 0 (Not reported) 0 (None) 1 (Very small) 1

CNTO6785 Eich et al (2017)28 0 (No efficacy) 0 (Small decrease) 0 (None) 1 (Phase 2, small size) 1
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Itepekimab19 showed a nonsignificant 19% reduction in exacerbations and a modest increase in FEV₁ (60 mL), but it 
lacked biomarker-based stratification. The study received a total score of 4, reflecting moderate design quality and 
uncertain efficacy.

Astegolimab21 and tezepelumab22 each demonstrated modest, non-significant reductions in exacerbations (~17–20%), 
with negligible (or negative) lung function changes. Neither agent used biomarker enrichment, and small-to-moderate 
sample sizes limited statistical power. They received total scores of 3 and 4, respectively.

Infliximab, assessed in two trials,23,24 showed inconsistent effects: one reported a non-significant 12% exacerbation 
reduction, while the other lacked a primary efficacy analysis. Neither employed biomarker stratification, and the mean 
total score was 2.0.

Canakinumab,25 MEDI8968,26 ABX-IL8,27 and CNTO678528 failed to demonstrate significant efficacy or improve
ment in FEV1. All lacked biomarker enrichment, and most were small, early-phase studies. Scores ranged from 1 to 3, 
indicating limited clinical relevance and low evidence quality.

Discussion
The present analysis underscores the evolving role of mAbs in the treatment of COPD. The study emphasizes the importance 
of inflammatory endotyping, biomarker-guided stratification, and patient selection. However, the composite MCDA scores, 
which were created by integrating efficacy (exacerbation reduction and lung function), biomarker-based stratification, and trial 
quality, revealed a distinct performance gradient among biologic therapies. Indeed, subjects who were targeted for T2 
inflammation demonstrated the most consistent clinical benefits, particularly for patients with eosinophilic COPD. 
Nevertheless, it must be noted that the marked variation observed in the baseline characteristics of populations in the 
examined studies, which include age, sex distribution, smoking status, exacerbation burden, and lung function, might have 
affected the response to treatment. This underscores the critical need for standardized phenotyping and reporting procedures.

Within our MCDA framework, dupilumab achieved the highest total scores, driven by substantial reductions in 
exacerbations and improvements in lung function in two robust, well-powered, and eosinophil-enriched phase 3 trials 

Figure 1 Mean total MCDA score for each biologic, derived from a composite assessment of efficacy, FEV1 improvement, biomarker utilization, and evidence quality. Blue 
bars represent T2-targeted biologics, Orange bars represent non-T2 biologics, and green bars indicate anti-alarmins (upstream mediators such as IL-33, ST2, and TSLP).
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(BOREAS17 and NOTUS).18 These findings reinforce the strong therapeutic potential of dupilumab in patients with 
frequent exacerbations and elevated BECs (≥300/μL) and provide compelling evidence for the application of precision 
medicine in COPD. In T2-high COPD, upstream IL-4/IL-13 blockade with dupilumab targets the epithelial- and mucus- 
centered mechanisms37 that drive exacerbations and airflow limitation, leading to reproducible benefits in phase 3 trials.38

By contrast, anti-IL-5 therapies, which act primarily through eosinophil depletion,39 have shown smaller and less 
consistent effects, likely because IL-13–mediated epithelial and mucus pathology remains unaddressed. Among anti-IL-5 
agents, mepolizumab demonstrated variable efficacy, with the most favorable outcomes observed in biomarker-selected 
populations. The METREX and METREO trials14 showed a modest yet clinically significant reduction in exacerbations 
among eosinophilic subgroups. More recent, large-scale studies15,16 have strengthened the evidence base by confirming 
consistent benefits in patients with high exacerbation rates and elevated BECs. Variability in mepolizumab’s performance 
likely reflects differences in study design, BEC thresholds, and patient demographics, emphasizing the need for enhanced 
enrichment methods to optimize its therapeutic capabilities. Despite this variability, the consistent targeting of IL-5 by 
mepolizumab and its favorable safety profile remain clinically relevant, particularly as emerging evidence clarifies the 
optimal selection criteria. Indeed, in the Flynn et al15 and Sciurba et al16 trials, which employed eosinophilic stratification 
(BEC ≥150 or ≥300/μL), the MCDA scores were 6 and 8, respectively, resulting in a mean score of 7.0 across the two 
trials. This finding positions mepolizumab as a viable and beneficial option in biomarker-selected COPD subgroups, 
albeit with a narrower efficacy spectrum compared to dupilumab. Given that both agents target eosinophilic inflamma
tion, a head-to-head comparative trial would be necessary to determine whether the broader T2 pathway inhibition by 
dupilumab offers superior clinical benefits over IL-5 blockade alone.

By contrast, benralizumab, which induces eosinophil depletion via IL-5Rα blockade, produced inconclusive findings. 
Across three trials,11,12 reductions in exacerbations did not reach statistical significance, and improvements in FEV1 were 
modest. This inconsistency may be attributed to varied definitions of biomarkers and heterogeneous trial populations. 
Without clearer stratification, questions arise about its clinical positioning. While the biological rationale for benralizu
mab in eosinophilic COPD remains compelling, future studies employing more stringent selection criteria will be 
necessary to clarify its clinical role.

Biologics that target non-T2 pathways, such as tozorakimab,20 itepekimab,19 astegolimab,21 and tezepelumab,22 showed 
limited or inconsistent efficacy. Notably, tozorakimab produced the greatest improvement in FEV1 of any agent assessed, 
although this improvement was not accompanied by a reduction in exacerbations. The lack of biomarker-guided inclusion 
criteria in most of these studies may have obscured potential subgroup benefits, representing a key design limitation. While 
upstream inflammatory blockade offers theoretical appeal through broader immunomodulation, its clinical impact in COPD 
may be constrained by the marked heterogeneity and incomplete characterization of inflammatory endotypes.40 Progress in 
this domain will require integration of refined diagnostic tools and more precise phenotyping strategies.

Agents targeting non-T2 inflammation, such as infliximab,23 canakinumab,25 MEDI8968,26 anti-IL-8,27 and anti-IL-17A28 

mAbs, have demonstrated suboptimal performance. Conducted predominantly in unselected populations without biomarker 
stratification, these studies failed to demonstrate meaningful improvements in exacerbations or lung function. Collectively, 
these findings suggest that, despite mechanistic plausibility, broad immunosuppressive strategies may lack the specificity and 
efficacy required for the heterogeneous COPD population. This reinforces the urgent need to define COPD phenotypes more 
precisely, elucidate the underlying pathobiological mechanisms,41,42 and ensure appropriate outcome selection before under
taking large-scale trials in unselected populations.

Despite the rigorous methodology employed, which aligns with best practices for MCDA in healthcare decision- 
making as outlined by the International Society for Pharmacoeconomics and Outcomes Research MCDA Task Force,43 

several limitations warrant consideration. These include reliance on summary-level data, inconsistencies in outcome 
reporting (eg, missing reports on exacerbation reduction and/or FEV1 changes in certain trials), small sample sizes in 
certain trials, and potential publication bias. The heterogeneity across trials, particularly regarding definitions of 
exacerbation, eosinophil thresholds, study durations, and inclusion criteria, remains a major obstacle to the establishment 
of uniform, directly comparable evidence.
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Conclusion
Biologics that target eosinophilic inflammation, particularly dupilumab and mepolizumab, are considered promising 
disease-modifying strategies for a well-defined subset of COPD patients. Conversely, the limited efficacy of non-T2 
agents underscores the necessity for enhanced mechanistic alignment and precision trial design.

Future studies should prioritize biomarker-enriched populations, standardized outcome measures, and long-term endpoints 
to clarify the role of mAbs in COPD management and expand treatment options in this heterogeneous disease. Inclusion of 
cost-effectiveness, long-term safety, and patient preferences would provide a more comprehensive assessment.

Disclosure
Professor Maria Gabriella Matera reports grants, personal fees, and/or research support to her institution from 
AstraZeneca, Chiesi Farmaceutici, GlaxoSmithKline and Novartis. Professor Luigino Calzetta reports personal fees 
from GlaxoSmithKline and AstraZeneca, outside the submitted work. Professor Paola Rogliani reports grants, personal 
fees, and/or research support to her institution from Arcede Pharma, AstraZeneca, Boehringer Ingelheim, Chiesi 
Farmaceutici, Sanofi, Verona Pharma and Zambon; honoraria or consultation fees from AstraZeneca, Boehringer 
Ingelheim, Chiesi Farmaceutici, GlaxoSmithKline, Menarini Group, Novartis, Pfizer, Recipharm, Regeneron, Roche 
and Sanofi. Professor Mario Cazzola reports grants, personal fees, and/or research support from Alkem, AstraZeneca, 
Chiesi Farmaceutici, Cipla, GlaxoSmithKline, Glenmark, Lallemand, Mankind Pharma, Menarini Group, Neutec, 
Novartis, Recipharm, Sanofi, Verona Pharma, and Zambon. The authors report no conflicts of interest in this work.

References
1. Matera MG, Calzetta L, Annibale R, Russo F, Cazzola M. Classes of drugs that target the cellular components of inflammation under clinical 

development for COPD. Expert Rev Clin Pharmacol. 2021;14(8):1015–1027. doi:10.1080/17512433.2021.1925537
2. Barnes PJ. Inflammatory mechanisms in patients with chronic obstructive pulmonary disease. J Allergy Clin Immunol. 2016;138(1):16–27. 

doi:10.1016/j.jaci.2016.05.011
3. Bafadhel M, McKenna S, Terry S, et al. Blood eosinophils to direct corticosteroid treatment of exacerbations of chronic obstructive pulmonary 

disease: a randomized placebo-controlled trial. Am J Respir Crit Care Med. 2012;186(1):48–55. doi:10.1164/rccm.201108-1553OC
4. Singh D, Bafadhel M, Brightling CE, et al. Blood eosinophil counts in clinical trials for chronic obstructive pulmonary disease. Am J Respir Crit 

Care Med. 2020;202(5):660–671. doi:10.1164/rccm.201912-2384PP
5. Celli BR, Anzueto A, Singh D, et al. The emerging role of alarmin-targeting biologics in the treatment of patients with COPD. Chest. 2025;167 

(5):1346–1355. doi:10.1016/j.chest.2024.09.049
6. David B, Bafadhel M, Koenderman L, De Soyza A. Eosinophilic inflammation in COPD: from an inflammatory marker to a treatable trait. Thorax. 

2021;76(2):188–195. doi:10.1136/thoraxjnl-2020-215167
7. Global Initiative for Chronic Obstructive Lung Disease. Global strategy for the diagnosis, management, and prevention of chronic obstructive 

pulmonary disease. 2025. https://goldcopd.org/2025-gold-report/.
8. Matera MG, Calzetta L, Cazzola M, Ora J, Rogliani P. Biologic therapies for chronic obstructive pulmonary disease. Expert Opin Biol Ther. 

2023;23(2):163–173. doi:10.1080/14712598.2022.2160238
9. Januskevicius A, Vasyle E, Rimkunas A, Palacionyte J, Kalinauskaite-Zukauske V, Malakauskas K. Serum T2-high inflammation mediators in 

eosinophilic COPD. Biomolecules. 2024;14(12):1648. doi:10.3390/biom14121648
10. Barnes PJ. Endo-phenotyping of COPD patients. Expert Rev Respir Med. 2021;15(1):27–37. doi:10.1080/17476348.2020.1804364
11. Brightling CE, Bleecker ER, RA PJ, et al. Benralizumab for chronic obstructive pulmonary disease and sputum eosinophilia: a randomised, 

double-blind, placebo-controlled, phase 2a study. Lancet Respir Med. 2014;2(11):891–901. doi:10.1016/S2213-2600(14)70187-0
12. Criner GJ, Celli BR, Brightling CE, et al. Benralizumab for the prevention of COPD exacerbations. N Engl J Med. 2019;381(11):1023–1034. 

doi:10.1056/NEJMoa1905248
13. Dasgupta A, Kjarsgaard M, Capaldi D, et al. A pilot randomised clinical trial of mepolizumab in COPD with eosinophilic bronchitis. Eur Respir J. 

2017;49(3):1602486. doi:10.1183/13993003.02486-2016
14. Pavord ID, Chanez P, Criner GJ, et al. Mepolizumab for eosinophilic chronic obstructive pulmonary disease. N Engl J Med. 2017;377 

(17):1613–1629. doi:10.1056/NEJMoa1708208
15. Flynn CA, McAuley HJC, Elneima O, et al. Mepolizumab for COPD with eosinophilic phenotype following hospitalization. NEJM Evid. 2025;4 

(6):EVIDoa2500012. doi:10.1056/EVIDoa2500012
16. Sciurba FC, Criner GJ, Christenson SA, et al. Mepolizumab to prevent exacerbations of COPD with an eosinophilic phenotype. N Engl J Med. 

2025;392(17):1710–1720. doi:10.1056/NEJMoa2413181
17. Bhatt SP, Rabe KF, Hanania NA, et al. Dupilumab for COPD with type 2 inflammation indicated by eosinophil counts. N Engl J Med. 2023;389 

(3):205–214. doi:10.1056/NEJMoa2303951
18. Bhatt SP, Rabe KF, Hanania NA, et al. Dupilumab for COPD with blood eosinophil evidence of type 2 inflammation. N Engl J Med. 2024;390 

(24):2274–2283. doi:10.1056/NEJMoa2401304
19. Rabe KF, Celli BR, Wechsler ME, et al. Safety and efficacy of itepekimab in patients with moderate-to-severe COPD: a genetic association study 

and randomised, double-blind, phase 2a trial. Lancet Respir Med. 2021;9(11):1288–1298. doi:10.1016/S2213-2600(21)00167-3

https://doi.org/10.2147/COPD.S550144                                                                                                                                                                                                                                                                                                                                                                                         International Journal of Chronic Obstructive Pulmonary Disease 2025:20 3172

Matera et al                                                                                                                                                                         

Powered by TCPDF (www.tcpdf.org)Powered by TCPDF (www.tcpdf.org)

https://doi.org/10.1080/17512433.2021.1925537
https://doi.org/10.1016/j.jaci.2016.05.011
https://doi.org/10.1164/rccm.201108-1553OC
https://doi.org/10.1164/rccm.201912-2384PP
https://doi.org/10.1016/j.chest.2024.09.049
https://doi.org/10.1136/thoraxjnl-2020-215167
https://goldcopd.org/2025-gold-report/
https://doi.org/10.1080/14712598.2022.2160238
https://doi.org/10.3390/biom14121648
https://doi.org/10.1080/17476348.2020.1804364
https://doi.org/10.1016/S2213-2600(14)70187-0
https://doi.org/10.1056/NEJMoa1905248
https://doi.org/10.1183/13993003.02486-2016
https://doi.org/10.1056/NEJMoa1708208
https://doi.org/10.1056/EVIDoa2500012
https://doi.org/10.1056/NEJMoa2413181
https://doi.org/10.1056/NEJMoa2303951
https://doi.org/10.1056/NEJMoa2401304
https://doi.org/10.1016/S2213-2600(21)00167-3


20. Singh D, Guller P, Reid F, et al. A phase 2a trial of the IL-33 mAb tozorakimab in patients with COPD: FRONTIER-4. Eur Respir J. 2025. 2025:1. 
doi:10.1183/13993003.02231-2024

21. Yousuf AJ, Mohammed S, Carr L, et al. Astegolimab, an anti-ST2, in chronic obstructive pulmonary disease (COPD-ST2OP): a phase 2a, 
placebo-controlled trial. Lancet Respir Med. 2022;10(5):469–477. doi:10.1016/S2213-2600(21)00556-7

22. Singh D, Brightling CE, Rabe KF, et al. Efficacy and safety of tezepelumab versus placebo in adults with moderate to very severe chronic 
obstructive pulmonary disease (COURSE): a randomised, placebo-controlled, phase 2a trial. Lancet Respir Med. 2025;13(1):47–58. doi:10.1016/ 
S2213-2600(24)00324-2

23. Rennard SI, Fogarty C, Kelsen S, et al. The safety and efficacy of infliximab in moderate to severe chronic obstructive pulmonary disease. Am 
J Respir Crit Care Med. 2007;175(9):926–934. doi:10.1164/rccm.200607-995OC

24. Rennard SI, Flavin SK, Agarwal PK, Lo KH, Barnathan ES. Long-term safety study of infliximab in moderate-to-severe chronic obstructive 
pulmonary disease. Respir Med. 2013;107(3):424–432. doi:10.1016/j.rmed.2012.11.008

25. Novartis. Safety and efficacy of multiple doses of canakinumab (ACZ885) in chronic obstructive pulmonary disease (COPD) patients. 
ClinicalTrials.Gov Identifier: NCT00581945 (2011) Available from: https://clinicaltrials.gov/ct2/show/NCT00581945. Accessed June 23, 2025.

26. Calverley PMA, Sethi S, Dawson M, et al. A randomised, placebo-controlled trial of anti-interleukin-1 receptor 1 monoclonal antibody MEDI8968 
in chronic obstructive pulmonary disease. Respir Res. 2017;18(1):153. doi:10.1186/s12931-017-0633-7

27. Mahler DA, Huang S, Tabrizi M, Bell GM. Efficacy and safety of a monoclonal antibody recognizing interleukin-8 in COPD: a pilot study. Chest. 
2004;126(3):926–934. doi:10.1378/chest.126.3.926

28. Eich A, Urban V, Jutel M, et al. A randomized, placebo-controlled phase 2 trial of CNTO 6785 in chronic obstructive pulmonary disease. COPD. 
2017;14(5):476–483. doi:10.1080/15412555.2017.1335697

29. Mullard A. FDA approves first monoclonal antibody for COPD. Nat Rev Drug Discov. 2024;23:805. doi:10.1038/D41573-024-00164-7
30. GSK. Nucala (mepolizumab) approved by US FDA for use in adults with chronic obstructive pulmonary disease (COPD). News release. May 22, 

2025. Available from: https://www.gsk.com/en-gb/media/press-releases/nucala-mepolizumab-approved-by-us-fda/. Accessed June 23, 2025.
31. Cutlerv J. GSK has application to expand use of mepolizumab accepted by EMA. Available from: https://www.morningstar.co.uk/uk/news/AN_ 

1742804899182328800/gsk-has-application-to-expand-use-of-mepolizumab-accepted-by-ema.aspx. Accessed June 23, 2025.
32. Belton V, Stewart TJ. Multiple Criteria Decision Analysis: An Integrated Approach. Boston, MA: Springer US; 2002. doi:10.1007/978-1-4615-1495-4
33. Sterne JAC, Savović J, Page MJ, et al. RoB 2: a revised tool for assessing risk of bias in randomised trials. BMJ. 2019;366:l4898. doi:10.1136/bmj.l4898
34. Cazzola M, Maniscalco M, Patella V, Calzetta L, Matera MG, Rogliani P. Comparing major COPD triple therapy trials using a structured 

multi-criteria decision analysis: a deep dive into patient populations and outcomes. Respir Med. 2025;247:108292. doi:10.1016/j.rmed.2025.108292
35. Cazzola M, MacNee W, Martinez FJ, et al. Outcomes for COPD pharmacological trials: from lung function to biomarkers. Eur Respir J. 2008;31 

(2):416–469. doi:10.1183/09031936.00099306
36. Strzelak A, Ratajczak A, Adamiec A, Feleszko W. Tobacco smoke induces and alters Immune responses in the lung triggering inflammation, 

allergy, asthma and other lung diseases: a mechanistic review. Int J Environ Res Public Health. 2018;15(5):1033. doi:10.3390/ijerph15051033
37. Siddiqui S, Johansson K, Joo A, et al. Epithelial miR-141 regulates IL-13-induced airway mucus production. JCI Insight. 2021;6(5):e139019. 

doi:10.1172/jci.insight.139019
38. Matera MG, Cazzola M. Exploiting the potential of dupilumab in the treatment of eosinophilic COPD. Med. 2024;5(7):652–654. doi:10.1016/j. 

medj.2024.05.011
39. Takatsu K, Nakajima H. IL-5 and eosinophilia. Curr Opin Immunol. 2008;20(3):288–294. doi:10.1016/j.coi.2008.04.001
40. Cazzola M, Rogliani P, Matera MG. Evaluating tezepelumab for COPD: a missed target or unmet potential? Lancet Respir Med. 2025;13(1):5–6. 

doi:10.1016/S2213-2600(24)00381-3
41. Matera MG, Calzetta L, Cazzola M. TNF-alpha inhibitors in asthma and COPD: we must not throw the baby out with the bath water. Pulm 

Pharmacol Ther. 2010;23(2):121–128. doi:10.1016/j.pupt.2009.10.007
42. Rogliani P, Calzetta L, Ora J, Matera MG. Canakinumab for the treatment of chronic obstructive pulmonary disease. Pulm Pharmacol Ther. 

2015;31:15–27. doi:10.1016/j.pupt.2015.01.005
43. Marsh K, Zaiser E, Orfanos P, et al. Evaluation of COPD treatments: a multicriteria decision analysis of Aclidinium and tiotropium in the United 

States. Value Health. 2017;20(1):132–140. doi:10.1016/j.jval.2016.08.724

International Journal of Chronic Obstructive Pulmonary Disease                                                 

Publish your work in this journal 
The International Journal of COPD is an international, peer-reviewed journal of therapeutics and pharmacology focusing on concise rapid reporting 
of clinical studies and reviews in COPD. Special focus is given to the pathophysiological processes underlying the disease, intervention programs, 
patient focused education, and self management protocols. This journal is indexed on PubMed Central, MedLine and CAS. The manuscript 
management system is completely online and includes a very quick and fair peer-review system, which is all easy to use. Visit http://www. 
dovepress.com/testimonials.php to read real quotes from published authors.  

Submit your manuscript here: https://www.dovepress.com/international-journal-of-chronic-obstructive-pulmonary-disease-journal

International Journal of Chronic Obstructive Pulmonary Disease 2025:20                                                        3173

Matera et al

Powered by TCPDF (www.tcpdf.org)Powered by TCPDF (www.tcpdf.org)

https://doi.org/10.1183/13993003.02231-2024
https://doi.org/10.1016/S2213-2600(21)00556-7
https://doi.org/10.1016/S2213-2600(24)00324-2
https://doi.org/10.1016/S2213-2600(24)00324-2
https://doi.org/10.1164/rccm.200607-995OC
https://doi.org/10.1016/j.rmed.2012.11.008
https://clinicaltrials.gov/ct2/show/NCT00581945
https://doi.org/10.1186/s12931-017-0633-7
https://doi.org/10.1378/chest.126.3.926
https://doi.org/10.1080/15412555.2017.1335697
https://doi.org/10.1038/D41573-024-00164-7
https://www.gsk.com/en-gb/media/press-releases/nucala-mepolizumab-approved-by-us-fda/
https://www.morningstar.co.uk/uk/news/AN_1742804899182328800/gsk-has-application-to-expand-use-of-mepolizumab-accepted-by-ema.aspx
https://www.morningstar.co.uk/uk/news/AN_1742804899182328800/gsk-has-application-to-expand-use-of-mepolizumab-accepted-by-ema.aspx
https://doi.org/10.1007/978-1-4615-1495-4
https://doi.org/10.1136/bmj.l4898
https://doi.org/10.1016/j.rmed.2025.108292
https://doi.org/10.1183/09031936.00099306
https://doi.org/10.3390/ijerph15051033
https://doi.org/10.1172/jci.insight.139019
https://doi.org/10.1016/j.medj.2024.05.011
https://doi.org/10.1016/j.medj.2024.05.011
https://doi.org/10.1016/j.coi.2008.04.001
https://doi.org/10.1016/S2213-2600(24)00381-3
https://doi.org/10.1016/j.pupt.2009.10.007
https://doi.org/10.1016/j.pupt.2015.01.005
https://doi.org/10.1016/j.jval.2016.08.724
https://www.dovepress.com
http://www.dovepress.com/testimonials.php
http://www.dovepress.com/testimonials.php
https://www.facebook.com/DoveMedicalPress/
https://twitter.com/dovepress
https://www.linkedin.com/company/dove-medical-press
https://www.youtube.com/user/dovepress

	Introduction
	Methods
	Study Design and Objective
	Data Sources and Selection
	Ethical Statement

	Results
	Overview of Trials
	MCDA Scores Across Biologics

	Discussion
	Conclusion
	Disclosure

