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Purpose: This real-world evidence study sought to evaluate the effectiveness of benralizumab on reducing both asthma and COPD
exacerbations among patients with a diagnosis of asthma and concomitant COPD.

Patients and Methods: This study was a non-interventional, single-arm, retrospective database analysis of the MORE?* Registry™
and the 100% Medicare Fee-for-Service (FFS) claims databases from 2017-2022. Inclusion criteria were as follows: 1) prescription
claim for benralizumab and >1 refill within 90 days (earliest claim=index date), 2) 12 months of database enrollment preceding
(baseline) and following (follow-up) the index date, 3) medical claims with diagnoses of asthma and COPD during the baseline period,
and 4) presence of >2 asthma exacerbations during the baseline period. Percent change in the annual rates of both asthma and COPD
exacerbations were assessed from the baseline to follow-up, with paired t-tests used to examine statistically significant differences.
Subgroup analyses were also conducted among the subset of patients with blood eosinophil levels, and by payer type.

Results: A total of 2894 patients with asthma and concomitant COPD were included. Following initiation of benralizumab, the mean
(SD) number of total asthma exacerbations decreased by 39.2% (from 4.0 (2.2) to 2.4 (2.4) exacerbations/year; p < 0.001), while
COPD exacerbations decreased by 45.6% (from 3.6 (2.5) to 1.9 (2.2) exacerbations/year; p < 0.001). The proportion of patients
receiving systemic corticosteroids decreased by 11.4% from 100% to 88.6% (p < 0.001). Subgroup analyses revealed that patients with
the highest eosinophil levels (> 300 eosinophils/uL) experienced the greatest reductions in asthma exacerbations (42.7%) and COPD
exacerbations (50.8%; all p < 0.001).

Conclusion: This study provides real-world evidence supporting the effectiveness of benralizumab in reducing both asthma and
COPD exacerbations and decreasing reliance on corticosteroids, particularly among those with elevated eosinophil levels.
Keywords: benralizumab, COPD, asthma, exacerbations, biologics, blood eosinophils

Introduction
Asthma and chronic obstructive pulmonary disease (COPD) are both chronic inflammatory airway diseases.'> Asthma is
characterized by shortness of breath, wheezing, coughing, chest tightness, variable airflow limitation, and tissue
remodeling, often driven by eosinophilic pathways.' In contrast, COPD is a progressive disease associated with persistent
airflow limitation and predominantly neutrophilic inflammation.' While considered to be distinct conditions, a subset of
patients presents with overlapping features of both diseases.” Asthma and concomitant COPD affect approximately
15-35% of the overall asthma population,*”’ with prevalence rates varying based on diagnostic criteria and population
characteristics.

Patients with features of asthma and COPD tend to have a higher burden of comorbidities, including cardiovascular
conditions, obesity, other metabolic disorders, and depression, complicating disease management.® '! Many also continue
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to experience greater symptom burden and more frequent or severe exacerbations despite the use of maintenance and
other respiratory medications.'®'® This increased exacerbation frequency and severity often lead to hospitalizations and

614 underscoring the need for effective targeted therapeutic strategies that

progressive lung function decline over time,
address both inflammatory and clinical aspects of these diseases.
Eosinophilic inflammation has emerged as a shared biological mechanism among several respiratory conditions."®

1617 corticosteroid responsiveness,'®

Elevated blood eosinophil levels are associated with a greater risk of exacerbations,
and heightened airway inflammation across both diseases.'”'” This overlapping inflammatory profile supports the
therapeutic rationale for targeting interleukin-5 (IL-5) mediated pathways in patients exhibiting features of both asthma
and COPD."

In clinical trials benralizumab, an anti—IL-5 receptor a monoclonal antibody that depletes eosinophils through
antibody-dependent cell-mediated cytotoxicity, has demonstrated significant reductions in asthma exacerbation rates
and oral corticosteroid dependence in patients aged 6 years and older with severe asthma of the eosinophilic
phenotype.?’*' However, no randomized clinical trials have evaluated the safety and efficacy of benralizumab in patients
with both asthma and concomitant COPD. However, a recent real-world study demonstrated that benralizumab reduced
both asthma and COPD exacerbations in individuals with both asthma and concomitant COPD, particularly among those
with elevated eosinophil levels.?

Real-world data provides an opportunity to further examine the effectiveness of benralizumab in this heterogeneous
and complex population, particularly among older patients who were not evaluated in prior real-world studies or were
excluded from clinical trials due to factors such as smoking status, which is more characteristic of COPD. As such, this
real-world analysis aimed to assess the changes in both asthma and COPD exacerbations following initiation of
benralizumab among patients with severe asthma and concomitant COPD in a real-world setting. Analyses also assessed
changes in both asthma and COPD exacerbations by baseline blood eosinophil levels and by payer (Medicare,
commercial, and Managed Medicaid). Analysis of Medicare beneficiaries provides new insights into treatment effec-
tiveness of benralizumab among older adults, who are disproportionately affected by both asthma and concomitant
COPD.

Materials and Methods
Study Design and Data Sources

This non-interventional, single-arm, retrospective cohort study used administrative claims from the Inovalon MORE?
Registry®™ of Closed Claims (MORE? Registry™) and the 100% Medicare Fee For Service (Medicare FFS) databases. The
study period began at the time of commercial availability of benralizumab (November 14, 2017) and ended on
December 31, 2022 among patients appearing in the 100% Medicare FFS database, and on May 31, 2023 among
patients appearing in the MORE? Registry”™. The study used a 12-month pre-post design to evaluate the effectiveness of
benralizumab among patients with severe asthma and concomitant COPD, with the index date defined as the earliest
prescription claim for benralizumab during the study period. The 12-month timeframe for both pre- and post-index
observation periods provided a sufficient baseline period to establish exacerbation rates and a sufficient follow-up period
to evaluate treatment effects following benralizumab initiation.

The 100% Medicare FFS database contains enrollment information and medical claims for Parts A, B, and prescrip-
tion drug data for all Part D plans. The MORE? Registry contains claims from all 50 states and is sourced from over
140 health plans. Baseline eosinophil values were obtained from the Prognos laboratory results database. Databases are
de-identified and in compliance with the confidentiality requirements outlined in the Health Insurance Portability and
Accountability Act (HIPAA) of 1996. Therefore, this study was exempt from Institutional Review Board review and did
not require patient consent.

Study Population and Subgroups
The study population included individuals who had 1) a prescription claim for benralizumab and at least one refill within
90 days (earliest prescription claim was defined as the index date), 2) 12 months of database enrollment preceding (pre-
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index period) and following (post-index period) the index date, 3) 40 years of age or older on the index date, 4) one or
more inpatient or two or more outpatient claims with an International Classification of Diseases, Tenth Revision, Clinical
Modification (ICD-10-CM) diagnosis code for asthma (J45*) during the pre-index period, 5) > 1 inpatient claim with an
ICD-10-CM diagnosis for COPD (J41*-J44*) in the primary position or > 2 outpatient claims with an ICD-10-CM
diagnosis code for COPD in any position during the 12-month baseline period, and 6) presence of at least two asthma
exacerbations during the pre-index period. Patients were grouped based on payer type: commercial, Medicare (Medicare
FFS and Medicare Advantage), or Managed Medicaid. Among patients with available, non-missing eosinophil data,
a subgroup analysis was conducted by categorizing individuals according to the highest recorded blood eosinophil count
in the 12-month baseline period: <150 cells/puL, 150-299 cells/pL, and >300 cells/uL.

Study Outcomes and Analysis

Asthma®? > and COPD?***°-¢ exacerbations were defined based on previously published claims-based algorithms.
Asthma exacerbations were defined as meeting one of the following criteria: 1) at least one inpatient claim with
a diagnosis of asthma in the primary position; 2) at least one claim with a procedure code for mechanical ventilation
and corresponding asthma diagnosis on the same day; or 3) at least one emergency department visit, urgent care visit, or
other outpatient visit claim with an asthma diagnosis and treated with short course of systemic corticosteroids, either one
administration of injectable corticosteroids or oral corticosteroids for at least three days, within (+) seven days.
A maximum of one exacerbation event was counted in any 14-day period.

COPD exacerbations were classified as either 1) moderate, defined as an outpatient visit with a diagnosis of COPD
accompanied by a filled prescription for a course of theophylline, aminophylline, or an oral corticosteroid or an oral
antibiotic within (£) 7 days of the outpatient visit, or an outpatient visit with a diagnosis of COPD and a corticosteroid
injection; 2) severe, defined as an inpatient admission with a diagnosis of COPD, acute lower respiratory infection,
simple and mucopurulent chronic bronchitis, unspecified chronic bronchitis, or emphysema in the primary position, or
a diagnosis of respiratory failure or lower respiratory tract infection (not pneumonia-related) in the primary position with
a diagnosis of COPD in the secondary position. Only one exacerbation event was counted in any 14-day period. COPD
exacerbations were evaluated in total and stratified by severity level (moderate or severe). However, due to the low
counts of severe events, COPD exacerbations by severity level were not reported for the baseline blood eosinophil level
or payer type subgroups.

Study outcomes included the percentage change in the annual asthma exacerbation rate (AAER) and annual COPD
exacerbation rate (ACER) per year and were evaluated by comparing the 12-month pre-index period to the 12-month
post-index period.

Additional outcomes included changes in respiratory medication and treatment utilization prior to and following the
initiation of benralizumab and included oxygen therapy, nebulizer use, inhaled corticosteroids (ICS), systemic corticos-
teroids, short-acting f2-agonists (SABA), short-acting muscarinic antagonists (SAMA), long-acting B-agonists (LABA),
long-acting muscarinic antagonists (LAMA), ICS/LABA combinations, ICS/LABA/LAMA combinations, leukotriene
modifiers, mast cell stabilizers, methylxanthines, and PDE-4 inhibitors.

Descriptive statistics of means, medians, and standard deviations were presented for continuous variables, while
frequencies and percentages were presented for binary or categorical variables. For all descriptive statistics with
comparisons between pre-index and post-index periods, percentage change from pre-index to post-index was calculated
and statistically significant differences were determined via paired Student’s ¢-test or the Wilcoxon signed-rank test for
continuous variables, and McNemar’s test for binary or categorical variables. The critical alpha level was set at 0.05 for
all analyses.

Results

Study Population and Patient Characteristics
A total of 2894 patients with asthma and concomitant COPD were included in the study. The mean (SD) age of the
sample was 67.2 (11.1) years, and the majority of patients were female (66.7%) and resided in the southern region of the
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US (40.2%; Table 1). The sample included representation of the following payer types: 273 (9.4%) with commercial
insurance, 2202 (76.1%) with Medicare, and 419 (14.5%) with Managed Medicaid. The mean (SD) Elixhauser
Comorbidity Index was 7.4 (8.1). Cardiovascular conditions and other comorbidities were common and reflected an

Table | Patient Characteristics Among Severe Asthma Patients with
Concomitant COPD |Initiating Benralizumab

Severe Asthma Patients with
Concomitant COPD, N=2894
Age, mean (SD) 67.2 (11.1)
Age group, n (%)
40-49 233 (8.1%)
55-64 803 (27.7%)
65-74 1097 (37.9%)
75-79 425 (14.7%)
80+ 336 (11.6%)
Sex, n (%)
Male 963 (33.3%)
Female 1931 (66.7%)
Race/Ethnicity, n (%)
White 2025 (70.0%)
Black or African American 375 (13.0%)
Asian 65 (2.2%)
Hispanic or Latino 129 (4.5%)
Unknown 300 (10.4%)
Payer type, n (%)
Medicare FFS 2006 (69.3%)
Commercial 273 (9.4%)
Medicare Advantage 196 (6.8%)
Managed Medicaid 419 (14.5%)
Census region, n (%)
Northeast 624 (21.6%)
Midwest 607 (21.0%)
South 1162 (40.2%)
West/US Territory/Unknown 501 (17.3%)
Low-income subsidy status, n (%)
Yes 724 (25.0%)
No 1456 (50.3%)
Unknown 714 (24.7%)
Elixhauser Comorbidity Index, mean (SD) 74 (8.1)
Median, IQR 6.0 (9.0)
Comorbidities, n (%)
Cardiac arrhythmia 1088 (37.6%)
Congestive heart failure 628 (21.7%)
Depression 867 (30.0%)
Diabetes without chronic complications 968 (33.4%)
Diabetes with chronic complications 739 (25.5%)
Hypertension 2229 (77.0%)
Obesity 1227 (42.4%)
Allergic rhinitis 1728 (59.7%)
Anxiety 1091 (37.7%)
Dyslipidemia 1929 (66.7%)
(Continued)
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Table | (Continued).

Severe Asthma Patients with
Concomitant COPD, N=2894

Eosinophilic esophagitis 14 (0.5%)
Gastroesophageal reflux disease 1715 (59.3%)
Ischemic heart disease 781 (27.0%)
Nasal polyps 177 (6.1%)
Tobacco dependence 460 (15.9%)

older patient population with multiple comorbid conditions such as hypertension (77.0%), dyslipidemia (66.7%), anxiety
(37.7%), depression (33.0%), gastroesophageal reflux disease (59.3%), obesity (42.4%), and ischemic heart disease
(27.0%). Approximately 15.9% of patients had a diagnosis of tobacco dependence.

Changes in Respiratory-Related Medications Utilization Following Initiation of

Benralizumab

Use of respiratory medications in the baseline period was common and decreased after initiation of benralizumab, except
for ICS/LAMA/LABA triple therapy (Table 2). The proportion of patients receiving systemic corticosteroids decreased
by 11.4% from 100% to 88.6% (p < 0.001), and the proportion using SABA rescue medications decreased by 12.5% from
89.1% to 78.0% (p < 0.001). The proportion of patients receiving closed ICS/LAMA/LABA triple therapy increased by
22.8% from 12.9% to 15.8%.

Reduction in Asthma Exacerbation Following Initiation of Benralizumab
Following initiation of benralizumab, the mean (SD) number of asthma exacerbations per year decreased by 39.2% from
4.0 (2.2) to 2.4 (2.4) exacerbations per year (p < 0.001; Figure 1 and Supplemental Table 1). Accordingly, the proportion

Table 2 Respiratory Medications Among Severe Asthma Patients with Concomitant COPD
Initiating Benralizumab

Severe Asthma Patients with Concomitant COPD, N=2894
Pre Index Post Index | Relative Change, % (p-value)
Respiratory treatments, n (%)
Oxygen therapy 710 (24.5%) 737 (25.5%) 3.8% (0.098)
Nebulizer use 1889 (65.3%) | 1257 (43.4%) —33.5% (<0.001)
Respiratory medications, n (%)
ICS 953 (32.9%) 836 (28.9%) —12.3% (<0.001)
Systemic corticosteroids 2893 (100.0%) | 2563 (88.6%) —11.4% (<0.001)
SABA 2580 (89.1%) | 2258 (78.0%) —12.5% (<0.001)
SAMA 166 (5.7%) 135 (4.7%) —18.7% (0.004)
LABA 320 (11.1%) 302 (10.4%) —5.6% (0.152)
LAMA 1297 (44.8%) | 1050 (36.3%) —19.0% (<0.001)
ICS/LABA 2054 (71.0%) | 1759 (60.8%) —14.4% (<0.001)
ICS/LABA/LAMA 373 (12.9%) 458 (15.8%) 22.8% (<0.001)
Leukotriene modifiers 2227 (77.0%) | 2083 (72.0%) —6.5% (<0.001)
Methylxanthines 200 (6.9%) 163 (5.6%) —18.5% (<0.001)
PDE-4 inhibitors 138 (4.8%) 116 (4.0%) —15.9% (0.010)

Notes: Relative change, %, was calculated by subtracting the post-index value minus the pre-index value and dividing by the
pre-index value.

Abbreviations: ICS, inhaled corticosteroids; SABA, short-acting 2-agonists; SAMA, short-acting muscarinic antagonists;
LABA, long-acting B-agonists; LAMA, long-acting muscarinic antagonists.
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Figure | Reduction of annual asthma exacerbation rate among severe asthma patients with concomitant COPD initiating benralizumab (A) overall, (B) by payer, and (C) by
baseline blood eosinophil levels.

Notes: Relative change, %, was calculated by subtracting the post-index value minus the pre-index value and dividing by the pre-index value.
Abbreviation: COPD, chronic obstructive pulmonary disease.

of patients experiencing fewer asthma exacerbations increased, while the proportion of patients with 4 or more asthma
exacerbations decreased from 47.5% in the baseline period to 25.5% during the follow-up period (Figure 2 and
Supplemental Table 2). By payer type, greater reductions in asthma exacerbations were observed among patients with
Medicare or commercial plan types (Figure 1). Among Medicare patients, the mean (SD) annual rate of asthma
exacerbations decreased by 40.4% from 3.9 (2.1) to 2.3 (2.3) exacerbations per year (p < 0.001); among those with
commercial insurance by 38.8% from 3.9 (2.1) to 2.4 (2.4) exacerbations per year (p < 0.001); and among those with
Managed Medicaid by 34.1% from 4.5 (2.5) to 3.0 (2.7) exacerbations per year (p < 0.001; Supplemental Table 3).

0.0% 0.0% 47.5% W23 .2% 16.8% !

Pre Index Post Index

Proportion of patients (%)

m 0 exacerbations =1 exacerbation w2 exacerbations
3 exacerbations w4+ exacerbations

Figure 2 Number of asthma exacerbations among severe asthma patients with concomitant COPD initiating benralizumab.
Notes: Relative change, %, was calculated by subtracting the post-index value minus the pre-index value and dividing by the pre-index value.
Abbreviation: COPD, chronic obstructive pulmonary disease.
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Reductions in asthma exacerbations were more pronounced among patients with elevated baseline eosinophil levels,
with mean (SD) annual asthma exacerbation rates decreasing by 42.7% [from 3.4 (1.7) to 2.0 (1.9) exacerbations
per year; p < 0.001] in the > 300 cells/puL cohort, 51.5% [from 4.0 (2.3) to 1.9 (1.7) exacerbations per year; p < 0.001] in
the 150-299 cells/uL cohort, and 26.8% [from 3.8 (2.0) to 2.8 (2.3) exacerbations per year; p < 0.001] in the < 150 cells/
pL cohort (Figure 1).

Reduction in COPD Exacerbations Following Initiation of Benralizumab

Following initiation of benralizumab, the mean (SD) number of total COPD exacerbations per year decreased by 45.6%
from 3.6 (2.5) to 1.9 (2.2) exacerbations per year (p < 0.001; Figure 3). The proportion of patients experiencing 0 or 1
COPD exacerbations increased, while the proportion of patients with 4 or more COPD exacerbations decreased from
43.0% in the baseline period to 19.0% during the follow-up period (Figure 4). Moderate COPD exacerbations were more
common than severe COPD exacerbations, although there were significant reductions in both COPD exacerbation
severities. The mean (SD) number of moderate COPD exacerbations decreased by 44.9% from 3.4 (2.4) to 1.9 (2.1)
exacerbations per year; whereas severe COPD exacerbations decreased by 59.7% from 0.16 (0.55) to 0.07 (0.33)
exacerbations per year (p < 0.001; Figure 3).

The largest reductions in the number of total COPD exacerbations following the initiation of benralizumab were
observed among patients with Medicare or commercial insurance plan types (Figure B). Among Medicare patients, the
mean (SD) annual rate of total COPD exacerbations decreased by 46.4% from 3.4 (2.4) to 1.8 (2.1) exacerbations
per year (p < 0.001); among patients with commercial insurance, the mean (SD) annual rate of total COPD exacerbations
decreased by 51.4% from 3.4 (2.2) to 1.6 (2.0) exacerbations per year (p < 0.001). The reductions in the annual rate of

o )
45 6% reduction 44 9% reduction
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N © < 0.001 < 0.001
[a B 2
5% o3
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S8 of
2 c®
= 3 o8
S 59 7%reduction = 8
° (p<0.001) =
L]
Pre Index Postindex Prelindex Postindex  PreIndex Post Index PreIndex Postindex Prelindex Postindex Prelndex Postindex
Total Moderate Severe Commercial Medicare Managed Medicaid
(Moderate + Severe) (N=273) (N=2,202) (N=419)
42 2% reduction .
C  27.8%reduction (p< 0.001) 50.8% reduction
(p=0.002) (p<0.001)
©
2
g2
O wn
©85
]
© @
L o
=5
o
©
>
LY

Preindex Postindex Prelndex Postindex Prelndex Postindex

< 150 eosinophils/uL 150 - 299 eosinophils/uL = 300 eosinophils/pL
(N=72) (N=52) (N=141)

Figure 3 Reduction of annual COPD exacerbation rate among severe asthma patients with concomitant COPD initiating benralizumab (A) overall, (B) by payer, and (C) by
baseline blood eosinophil levels.

Notes: Relative change, %, was calculated by subtracting the post-index value minus the pre-index value and dividing by the pre-index value.

Abbreviation: COPD, chronic obstructive pulmonary disease.
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Figure 4 Number of COPD exacerbations among severe asthma patients with concomitant COPD initiating benralizumab.

total COPD exacerbations among patients with Managed Medicaid were more moderate, decreasing by 39.5% from 4.6
(2.8) to 2.8 (2.7) exacerbations per year (p < 0.001).

A total of 265 patients had available baseline blood eosinophil levels, and of those, 72 (27.2%) had < 150 cells/uL; 52
(19.6%) had 150-299 cells/pL, and 141 (53.2%) had > 300 cells/uL. Subgroup analyses based on baseline eosinophil
levels demonstrated that the greatest reductions in total COPD exacerbations were observed following benralizumab
initiation among patients with elevated baseline eosinophil levels, decreasing by 50.8% in the > 300 cells/uL cohorts
compared to 42.2% in the 150-299 cells/uL cohort and 27.8% in the < 150 cells/uL cohort (Figure 3).

Discussion

This retrospective, single-arm, observational study evaluated the real-world effectiveness of benralizumab in reducing
both asthma and COPD exacerbation rates among patients with severe asthma and concomitant COPD. The study
population consisted of older adults, at least 40 years of age (mean age 67.2 years), with multiple comorbidities,
reflecting the complex disease burden associated with the population with severe asthma and concomitant COPD.
Primary analyses showed a 39.2% reduction in the annual asthma exacerbation rate and a 45.6% reduction in the annual
COPD exacerbation rate. These results highlight meaningful reductions in both asthma and COPD exacerbations,
outcomes that are critical for reducing hospitalizations and overall healthcare utilization in this high-risk patient
population.

In the present study, meaningful reductions in both asthma and COPD exacerbations were observed across all baseline
eosinophil levels. Subgroup analyses based on baseline eosinophil levels showed that patients with the highest eosinophil
counts (>300 eosinophils/uL) experienced the greatest reductions in the rate of asthma (42.7%) and COPD (50.8%)
exacerbations, while those with lower eosinophil counts (<150 eosinophils/uL) showed more modest improvements
(26.8% reduction in asthma and 27.8% reduction in COPD exacerbations). These results support the potential use of
elevated eosinophil levels as a biomarker to predict response to benralizumab in individuals with asthma and concomitant
COPD,*"" and suggest that personalized treatment strategies may result in improved outcomes, particularly for patients
with elevated blood eosinophil counts.

The study findings are consistent with prior real-world evidence evaluating the effectiveness of benralizumab in
reducing the rate of asthma and COPD exacerbations.”> The ZEPHYR-2 study assessed treatment-naive individuals aged
12 years and older with a diagnosis of asthma and concomitant COPD who initiated benralizumab and had at least one
COPD exacerbation during the baseline period. Despite differences in the patient populations being evaluated, the present
study showed similar reductions in the overall rate of both asthma and COPD exacerbations compared to the ZEPHYR-2
study. The ZEPHYR-2 study found a 40% reduction in the annual rate of asthma exacerbations and a 51% reduction in
the annual rate of COPD exacerbations. Differences between the two studies are likely attributable to variations in patient
populations, including the number of baseline COPD exacerbations, minimum age criteria, and insurance plan types, as
this study focused on individuals aged 40 years and older with or without prior COPD exacerbations, many of whom
were covered by Medicare FFS.
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Consistent with the prior ZEPHYR-2 study,** a notable trend in respiratory medication use was also observed in the
present study, with a decrease in the proportion of patients using most maintenance and short-acting rescue therapies
following benralizumab initiation, with the exception of ICS/LAMA/LABA triple therapy. A decline in the frequency of
systemic corticosteroid and ICS use suggests that patients may be experiencing better disease control, potentially
reducing their reliance on these medications. Given the risks associated with long-term corticosteroid use, including
metabolic and cardiovascular complications, this reduction represents a potential added benefit of benralizumab
treatment.”®

There are several limitations of this study. The single-arm study design, without a placebo or control group, limits
the ability to distinguish natural variations in disease activity from the true effect of benralizumab. Observed
reductions in exacerbations may be influenced by confounding factors rather than by the treatment itself.
Concurrent changes in respiratory medications, especially the decrease in systemic corticosteroid and ICS use
following benralizumab initiation, may have independently influenced exacerbation frequency. Smoking status and
exposure were likely substantially underreported, with only 15.9% of patients having documented tobacco depen-
dence despite evaluating a COPD population. Additionally, highly prevalent comorbidities in this elderly patient
population, including cardiovascular disease, obesity, and other conditions may have independently contributed to
exacerbation risk. These factors could not be adequately controlled in this observational analysis. Furthermore, the
potential for regression to the mean cannot be excluded, as patients may have been enrolled during periods of high
exacerbation frequency, and subsequent improvements may reflect natural disease fluctuation rather than treatment
effect.

Additionally, a limitation inherent to claims-based studies is the reliance on ICD-10-CM diagnosis codes for
identification of both asthma and COPD, without spirometric confirmation. Spirometry is the gold standard for confirm-
ing obstructive airway disease and distinguishing asthma from COPD phenotypes; its absence precludes definitive
characterization of disease severity and lung function in the study population. This use of diagnosis codes, rather than
physiologic measures, may result in diagnostic misclassification, as coding practices can vary across providers and
healthcare settings. Additionally, identification of asthma and COPD exacerbations was based upon previously published
claims-based algorithms, with each event attributed to asthma or COPD based on the ICD-10-CM diagnosis code
recorded on the medical claim. Although it is assumed that these events represent true exacerbations as classified by the
diagnosis code, this assumption was not validated through medical chart review. Finally, baseline blood eosinophil data
were available for only a small subset of patients (9.2% of the cohort), limiting the generalizability of eosinophil
subgroup analysis. Patients with baseline blood eosinophil data may differ systematically from those without such data,
potentially introducing selection bias in the subgroup analyses.

Conclusion

This study provides real-world evidence supporting the effectiveness of benralizumab in reducing both asthma and
COPD exacerbations and decreasing reliance on corticosteroids among patients with asthma and concomitant COPD.
Importantly, these results were observed in a population that included older Medicare beneficiaries with substantial
comorbidity burden, a demographic frequently underrepresented in clinical trials yet comprising a significant proportion
of patients in clinical practice. These findings underscore the potential role of benralizumab as an important therapeutic
option for patients with asthma and COPD, particularly those with elevated eosinophil levels.
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