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Abstract

Background: Multiple monoclonal antibodies are currently approved for the treatment of
asthma. However, there is limited evidence on their comparative effectiveness.

Objective: To compare the effectiveness of omalizumab, mepolizumab, and dupilumab in
individuals with moderate to severe asthma.

Methods: We emulated a hypothetical randomized trial using electronic health records from
a large US-based academic health care system. Participants aged =18 years with baseline
immunoglobulin E levels between 30 and 700 1U/ml and peripheral eosinophil counts of > 150
cells/microliter were eligible for study inclusion. The study period was March 2016 to August
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2021. Outcomes included the incidence of asthma-related exacerbations and change in baseline
forced expiratory volume in one second (FEV1) over 12 months of follow up.

Results: Sixty-eight individuals on dupilumab, 68 on omalizumab, and 65 on mepolizumab met
inclusion criteria. Over 12 months of follow-up, 31 exacerbations occurred over 68 person-years
(0.46 exacerbations per person-year) in the dupilumab group, 63 over 68 person-years (0.93

per person-year) in the omalizumab group, and 86 over 65 person-years (1.32 per person-year)

in the mepolizumab group (adjusted incidence rate ratios: dupilumab vs. mepolizumab 0.28,
95% confidence interval [CI] 0.09 — 0.84; dupilumab vs. omalizumab (0.36, CI 0.12-1.09);
omalizumab vs. mepolizumab (0.78, Cl 0.32-1.91). The difference in FEV1 change comparing
patients receiving dupilumab to those receiving mepolizumab was 0.11 (Cl -0.003 to 0.222) L,
0.082 (C1 —0.040 to 0.204) L for dupilumab vs. omalizumab, and 0.026 (CI —0.083 to 0.140) L
omalizumab vs. mepolizumab.

Conclusions: Among patients with asthma and eosinophil counts of =150 cells/microliter and
IgE levels of 30—700 kU/L, dupilumab was associated with greater improvements in exacerbation
and FEV1 than omalizumab and mepolizumab.

Capsule summary:
This emulation of a hypothetical trial shows that, in comparison to omalizumab and mepolizumab,

dupilumab is associated with greater reductions in asthma exacerbations in patients with
eosinophil counts of =150 cells/microliter and IgE levels of 30-700 kU/L.
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INTRODUCTION

In December 2021, a sixth monoclonal antibody, or “biologic”, was approved for the
treatment of severe asthma. However, head-to-head comparisons of the previously approved
biologics are still lacking, thus limiting opportunities to optimize patient selection for

these costly therapies.! For individuals who meet prescribing criteria for only one of these
therapies, the choice of therapy may be clear. However, for the many patients with moderate
to severe asthma who have more than one phenotype concurrently, such as allergic and
eosinophilic asthma, or those meeting prescribing criteria for multiple biologics (“multiply
eligible™),2 the optimal choice of biologic is uncertain.

All currently approved biologic therapies have been shown to improve asthma-related
outcomes in individuals with asthma uncontrolled on conventional therapy. These include
omalizumab, an anti-immunoglobulin E which is approved for treatment of allergic asthma
in individuals who have evidence of sensitivity to perennial allergens and immunoglobulin
E (IgE) levels between 30 and 700 kU/L; dupilumab, an anti-interleukin 4 receptor alpha
(anti-IL4R) that has been shown to be effective in both allergic and eosinophilic asthma;
and mepolizumab, an anti-interleukin 5 (anti-1L5) that is effective in individuals with
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eosinophilic asthma defined as having peripheral blood eosinophils of 2150 cells per
microliter.3 4

In the absence of head-to-head trials, observational data can be used to emulate a
hypothetical randomized trial, a target trial, in order to generate evidence about comparative
effectiveness of medications and to inform clinical decisions.>7 In the absence of head-to-
head trials, this generates important evidence to inform clinical decisions. We conducted

a retrospective cohort study that emulated a target trial to compare the effectiveness of
omalizumab, dupilumab, and mepolizumab in reducing asthma-related exacerbations and
improving lung function in individuals with asthma.

METHODS

Data Source

We leveraged the integrated electronic health record from the Mass General Brigham (MGB)
Research Patient Data Registry (RPDR). The RPDR is a centralized clinical data registry

of patient-related data from hospitals within the MGB, the largest healthcare system in
Massachusetts. This includes the Massachusetts General Hospital and the Brigham and
Women’s Hospital which house the Mass General Brigham Asthma Center, specialized
centers such as the Dana Farber Cancer Institute, and other affiliated hospitals such as the
Faulkner Hospital. RPDR currently holds clinical information on about 6 million patients
since 1980. The information within RPDR includes data from the electronic medical record
systems, the billing systems and the clinical data repository, which includes laboratory data
and radiology results.® We conducted chart reviews to extract missing demographic and
laboratory values, to verify the indication for biologic use and that these individuals received
the biologics indicated, and to confirm comorbidities. This study was approved by the Mass
General Brigham Institutional Review Board.

Study design and approach

Target trial emulation—Target trial emulation is a cohort study design that uses similar
design parameters as a hypothetical randomized control trial, including eligibility criteria,
treatment arms and protocol, start of follow-up and outcome assessment (Table E1).5-7
Given that non-experimental designs sometimes lead to biased estimates and spurious
associations, explicit emulation of a target trial provides an opportunity to avoid common
threats to validity from non-experimental studies and/or to identify how results from non-
experimental studies may be biased in comparison to the hypothetical randomized trial.

Study Population

Patients aged 18 years or older with a diagnosis of moderate to severe asthma as identified
by the International Classification of Diseases, 9" (ICD-9) or 101" (ICD-10) revision who
received biologics between 3/1/2016, when mepolizumab was added to the institutional
formulary, and 8/31/2021, and who did not have a concomitant code for other chronic lung
diseases including cystic fibrosis, idiopathic pulmonary fibrosis, and chronic obstructive
pulmonary disease were eligible for inclusion in the study. The index date was the date

of initiation of the first biologic on or after 3/1/2016. However, we set the index date
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for dupilumab users as on or after 11/1/2018 when asthma was added to the institutional
formulary as an indication for dupilumab following its approval for asthma in October 2018.
We assumed individuals who initiated dupilumab prior to this date had initiated therapy
primarily for atopic dermatitis and thus were excluded from the analyses.

To avoid wrongfully attributing asthma as the indication for therapy, we also excluded
individuals with ICD-9 or 10 codes indicating other alternate indications for these biologics.
Thus, we excluded individuals with ICD-9 or 10 codes for chronic spontaneous urticaria,
Churg-Strauss disease, hyper-eosinophilic syndrome, chronic sinusitis, nasal polyposis, and
atopic dermatitis or those in which dupilumab was prescribed by a dermatologist. Patients
were followed from their index dates to 12 months later or 08/31/2021, whichever came
first. (eFigure 1)

Reslizumab and benralizumab are rarely used in our center leading to extremely small
sample sizes, and tezepelumab had not been added to the institutional formulary at the time
of this writing. Thus, they are not included in this study.

Study outcomes

The primary outcomes of interest were the cumulative incidence and incidence rate of
clinically significant exacerbations (composite of asthma exacerbation requiring steroids or
hospitalization) over 12 months of follow up. We included change in pre-bronchodilator
forced expiratory volume in the first second (FEV1) as a secondary outcome. Using
previously validated methodology, we defined an exacerbation as an emergency room visit
or a hospitalization event with a primary diagnostic code for asthma or an outpatient
prescription for oral or intravenous corticosteroids.%-11 Prescriptions for corticosteroids
within 7 days of a prior prescription were considered to belong to the same exacerbation
event. Asthma-related emergency room visits or hospitalizations were encounters with a
primary code for asthma, wheezing or bronchospasm which were spaced out at least 7 days
apart (Table E2).

Statistical Analyses

Primary analyses were in the intention-to-treat population that included all patients who
initiated biologic therapy and met study eligibility criteria regardless of subsequent switch
to another biologic or discontinuation during the follow up period. Categorical variables are
reported as counts and percentages; continuous variables are reported as means and standard
deviations for normally distributed data and as medians and interquartile ranges for skewed
data.

Covariate adjustment

We leveraged two approaches to account for non-random allocation between the groups

and to emulate randomization at baseline. First, we focused on individuals for whom

there was clinical equipoise: we restricted the study population to individuals with serum
immunoglobulin (IgE) count between 30 and 700 1U/mL, the range of IgE used to determine
eligibility for omalizumab, and eosinophil count of =150 cells per microliter, given
mepolizumab and dupilumab’s approval for use in eosinophilic asthma.3 12 Thereafter,
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we used overlap weighting for each pairwise comparison including potential confounders
between biologic use and exacerbation rates as identified in a directed acyclic graph

(DAG) constructed a priori. (Figure E2) Overlap weighting outperforms inverse probability
treatment weighting, in terms of bias and variance, for continuous, binary, and time-to-
event outcomes.3 14 It limits the occurrence of extreme weights, and thus its benefit
increases as the degree of covariate overlap between groups decrease, and is more robust

to misspecification of the propensity score model.}4 Relatedly, it has been shown to

weight to an overlap population between groups being compared while balancing measured
covariates.1® Variables used for weighting included age, sex, race/ethnicity, insurance,
baseline asthma control using the annualized exacerbation rate pre-index date, pre-index
eosinophil count, pre-index IgE level, baseline FEV1, use of ICS/LABA, body mass index
(BMI), smoking status, presence of allergic rhinitis, Charlson comorbidity index, the season
of biologic initiation, and the patient’s residence in the inner core. The inner core was

as defined by the Metropolitan Area Planning Council in Massachusetts.16 We evaluated
covariate balance by plotting the absolute standardized mean differences (ASMD).17 An
ASMD of 0.10 or less was considered acceptable.18: 19

We used overlap-weighted negative binomial regression models to calculate incidence rate
ratios for the exacerbations; we fit an overlap-weighted Cox proportional-hazards model
and plotted cumulative incidence risk curves for time to first exacerbation. We evaluated
changes from baseline to week 52 in prebronchodilator FEV1 comparing the biologics
with the use of a mixed effects repeated-measures model. This model was adjusted for

the abovementioned covariates along with the baseline FEV1, time, and interaction terms
for time with treatment group and time with baseline FEV1. We also evaluated outcomes

in patients within this cohort with eosinophil count =300 cells per microliter, a clinically
significant threshold. All analyses were performed with R statistical software, version 3.6.0
(R Foundation for Statistical Computing).2°

Sensitivity Analyses

RESULTS

We conducted several sensitivity analyses to evaluate the robustness of our results and to
explore the possibility of spurious inferences due to residual confounding. First, our study
period extended to periods following the onset of the Covid-19 pandemic, which may have
influenced asthma admissions and/or ED utilization. Therefore, we tested the outcomes
when limiting the sample to those who initiated biologic therapy on or before October 1,
2019, to allow a minimum of 6-month follow up through March 1, 2020. Secondly, we
evaluated emergency room visits for non-asthma conditions in the one-year follow up period
as a negative outcome control, expecting no difference between groups. Thirdly, we included
a switch to another biologic as a failure event in the time-to-event analyses.?!

Study Population

A total of 201 adult patients met inclusion criteria (Figure 1). This included 68 individuals
who initiated dupilumab, 68 who initiated omalizumab, and 65 who initiated mepolizumab
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(Table 1). All measured covariates were well-balanced following overlap weighting with
ASMD less than 0.10 (eFigure 3)

Comparison of incidence rates of exacerbations

The median duration of follow up was 1.6 years for dupilumab (interquartile range, IQR:
1.2-2.0), 3.1 years for omalizumab (IQR: 1.9-4.2), and 3.0 years for mepolizumab (IQR:
1.9-4.1). Over 12 months of follow up, 31 exacerbations occurred over 68 person-years
(0.46 exacerbations per person-year) in the dupilumab group, 63 over 68 person-years (0.93
exacerbations per person-year) in the omalizumab group, and 86 over 65 person-years (1.32
exacerbations per person-year)in the mepolizumab group (adjusted incidence rate ratios
[IRR] for dupilumab vs. mepolizumab 0.28, 95% confidence interval [CI] 0.09 to 0.84;
dupilumab vs. omalizumab (IRR 0.36, 95% CI 0.12 to 1.08); omalizumab vs. mepolizumab
(IRR 0.78, 95% CI 0.32 to 1.91). (Table 2). In patients with eosinophils =300 cells per
microliter, the IRR comparing dupilumab to mepolizumab was 0.26, 95% CI 0.08-0.82 and
dupilumab vs. omalizumab, 0.33, 95% CI 0.09-1.24. (Table E3).

Comparison of cumulative incidence of exacerbations

Over 12 months of follow up, asthma-related exacerbations occurred in 17 (25.0%) patients
in the dupilumab group, 28 (43.1%) in the mepolizumab group, and 27 (39.7%) in the
omalizumab group (adjusted hazard ratios, HR, 95% CI: dupilumab vs. mepolizumab, 0.35,
95% CI 0.18-0.71; dupilumab vs. omalizumab, 0.42, 95% CI 0.20-0.87; omalizumab vs.
mepolizumab, 0.84, 95% CI 0.47-1.50) (Figure 2). In patients with eosinophils =300 cells
per microliter, the HR comparing dupilumab to mepolizumab was 0.26, 95% CI 0.10-0.67
and dupilumab vs. omalizumab, 0.24, 95% CI 0.09-0.63. (Figure E4).

Counting switch to another biologic as a failure event

Eleven (18.6%) omalizumab, 1 (1.4%) dupilumab, and 16 (25.0%) mepolizumab patients
switched therapy during the period of follow up. In analyses including switch to other
biologics as a failure event, HR and 95% CI comparing dupilumab to mepolizumab was
0.44, 95% C1 0.28-0.71; dupilumab vs. omalizumab, 0.72, 95% CI 0.43-1.21; omalizumab
vs. mepolizumab, 0.62, 95% CI 0.38-1.00. (Figure 3).

Change from baseline in pre-bronchodilator FEV1

At 12 months of follow up, the change from baseline in the prebronchodilator FEV1

was greater in patients receiving dupilumab than in those receiving mepolizumab (mean
difference, 0.110L; 95% CI, —0.003 to 0.222, p =0.056) or omalizumab (0.082L; —0.040 to
0.204, p=0.118). However, these changes were not statistically significant. (Table 3). Results
in subgroup with eosinophils =300 cells per microliter was consistent. (Table E4)

Sensitivity Analyses and negative outcome

Fifty-one of the 68 (75.0%) individuals on dupilumab, 62 of the 65 (95.4%) on
mepolizumab, and 61 of the 68 (89.7%) on omalizumab had initiated therapy on or before
October 1, 2019. The HR for exacerbations comparing dupilumab to mepolizumab was 0.25
(95% C1 0.11 to 0.59); dupilumab vs. omalizumab, 0.22 (95% CI 0.09 to 0.54); omalizumab
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vs. mepolizumab, 1.12 (95% CI 0.63 to 2.01) (eFigure 5). The HRs of emergency room
visits for non-asthma conditions in the 1-year period after baseline were not significantly
different between the groups. (eFigure 6).

DISCUSSION

Despite the essential role that biologics play in the treatment of moderate to severe asthma,
little is known regarding the real-world comparative effectiveness of these products. Given
the costs of these products,?2 and that individuals with severe asthma bear a disproportionate
burden of asthma-related morbidity and mortality, the opportunity costs for choosing a less
effective biologic in an individual with severe asthma are significant and delay could be
fatal.23: 24 In this retrospective cohort study using electronic health records data from a

large healthcare system, we found that dupilumab was associated with a lower hazard of
asthma-related exacerbations compared to omalizumab or mepolizumab in individuals with
IgE levels between 30 and 700 kU/L, the range of IgE for which omalizumab is approved,
and eosinophil counts of =150 cells per mcl. In addition, we found that patients with
dupilumab had greater improvements in FEV1 compared to patients in the mepolizumab and
omalizumab groups. However, the differences in FEV1 were not statistically significant. The
results were similar in the subgroup of patients with eosinophil of = 300 cells per mcl. Our
conclusions remained unchanged in multiple sensitivity analyses.

Our findings extend those from two recent indirect treatment comparisons showing
dupilumab may be more effective than omalizumab and mepolizumab in decreasing asthma-
related exacerbations and in improving lung function.2> 26 However, in those studies

which used aggregate-level data from published randomized placebo-controlled trials, the
differences between these therapies did not meet clinically important thresholds.26-29 n
this study, using individual-level data from a healthcare system, we found reductions by
half or greater in the risk of exacerbations comparing dupilumab to mepolizumab and
omalizumab. For FEV1, the mean difference in FEV1 improvement comparing dupilumab
to mepolizumab in these patients with eosinophilic/allergic asthma, was over 100 milliliters,
although the 95% confidence interval crossed the null value of 0. There are however
currently no validated clinically important differences for exacerbation rates and FEV1
reduction in asthma and these differences need to be evaluated in other clinical cohorts.30
Additionally, differences between the populations recruited into those randomized placebo-
controlled trials and our clinic population may account for these differences.3! For instance,
the mean exacerbation rate in the year prior to biologic initiation in this study was one
compared to two in the dupilumab trials and greater than three in the seminal mepolizumab
trials.28 Furthermore, we limited our study cohort by IgE level and eosinophil count.
However, in the seminal randomized trials of dupilumab, baseline eosinophil count was
higher than in the mepolizumab trials, and two-thirds of patients in the dupilumab trials
were reported as having allergic rhinitis. These may potentially influence response to these
therapies accounting for some of the differences between those indirect comparisons and
this study.2® While indirect comparisons can be useful when evidence from head-to-head
trials are unavailable, the results may be limited by differences in the study populations

of the therapies being compared and unavailability of individual patient data.32 Moreover,
results of indirect comparisons may still differ from results of studies of clinic populations
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given that many of these trials had strict inclusion and exclusion criteria. For instance,
obese patients were less likely to have been recruited into these asthma trials of biologics
in individuals with asthma.31 Nonetheless, taken altogether, the evidence to date suggests
that dupilumab may be more clinically effective than mepolizumab and omalizumab in
improving exacerbations and lung function.

The better effectiveness of dupilumab may be related to its mechanism of action. Dupilumab
is a broad-spectrum “type 2” biologic. It blocks both IL4 and 1L13 signaling thereby
decreasing B cell class switch to IgE.33 In addition, it prevents differentiation of naive
T-helper cells to T-helper 2 cells thus decreasing canonical Th2 cytokines, like IL5, and IL-5
induced eosinophil recruitment, the mechanism deployed by the anti-1L5, mepolizumab.3: 34
By blocking IL13, dupilumab may also impact the airway hyperreactivity, goblet cell
hyperplasia, and smooth muscle dysfunction associated with asthma and may account for
dupilumab’s remarkable effect in improving prebronchodilator FEV1.3°

The strengths of this study include the use of data from an integrated health system

which provides the opportunity to capture clinical variables and laboratory data, including
eosinophil count, which are important when comparing these biologics, and to capture
outcomes including exacerbations and lung function. While the patients prescribed each
biologic may be different, this data source provided the opportunity to balance important
covariates across biologic groups. Using an innovative non-experimental design, we
addressed a question of interest with important clinical relevance to the management of
patients with moderate to severe asthma for which there is little to no evidence to date.
Furthermore, we use real-world data which may be more reflective of how these biologics
perform in a usual care setting rather than in a monitored trial setting.

Our study also has limitations. First, we have a relatively small sample size and power

in detecting differences may have been limited especially in comparisons of omalizumab
and mepolizumab. Furthermore, as with any observational study, the subgroups of patients
using these medications differed at baseline and there is a risk of residual confounding.
Additionally, there may be temporal trends in asthma outcomes, care, or assessment over
calendar time. However, we tried to mitigate these concerns by emulating a hypothetical
trial and adjusting for measured confounders. We were able to achieve covariate balance
using propensity score weighting of overlap weights. Our results were generally robust

to multiple sensitivity analyses and demonstrate biological plausibility given our current
understanding of type 2 inflammation. Furthermore, analyses limited to the pre-COVID-19
pandemic era also provided similar conclusions. Secondly, while real world data may be
more representative than trial populations, our study population is small and drawn from a
single healthcare system in the Northeastern region of the U.S. Only ~10-15% of individuals
identified as belonging to underrepresented minority groups and fewer than 30% were
publicly insured. Furthermore, we excluded children, those with concomitant comorbidities,
and restricted by baseline eosinophil count and IgE level. Thus, results may be limited in
generalizability to pediatric populations with asthma, those with comorbidities, and/or those
with IgE level and eosinophil count outside the ranges used in this study. Thus, additional
work is needed to generate evidence in more diverse and representative populations. Thirdly,
patients may have been prescribed biologics but did not use it and adherence to background
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asthma therapy while on biologics may be associated with improved outcomes on these
biologics. However, we included patients with two or more prescriptions for the index
biologic and included baseline use of maintenance ICS/LABA in the statistical models.
Finally, we have not considered safety events although the optimal choice of biologic
includes a delicate balance between the safety and effectiveness. While dupilumab was most
effective, there is emerging evidence on additional safety events associated with dupilumab
with a recent labeling change to include arthralgias and avoidance of live vaccines.3® Thus,
more research on dupilumab’s long term safety is needed.

In summary, this study using data from a single integrated health care system suggests
that dupilumab has a lowest overall risk of asthma-related exacerbations compared to
omalizumab and mepolizumab in individuals with eosinophils =150 cells per mcl and with
IgE between 30 and 700 kU/L. This data adds to indirect comparisons of clinical trials to
suggest that dupilumab may be a better choice for multiply eligible patients. Additional
research including multiply eligible individuals or individuals who meet criteria for both
eosinophilic and allergic asthma is needed to generate evidence about whether there is

a hierarchy of phenotypes in these individuals. That is, if the allergic phenotype should
be targeted before the eosinophilic phenotype in these individuals or vice versa. Such a
hierarchy would have important implications for the stepwise approach to initiation of
monoclonal antibody in asthma treatment.
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ICD International Classification of Diseases
IgE Immunoglobulin E

IL Interleukin

MD Mean difference

IRR Incidence rate ratio

HR Hazard ratio
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Key messages:

In this clinical cohort of patients with eosinophil counts of =150 cells/microliter and IgE
levels of 30700 kU/L:

. Dupilumab was associated with greater reductions in exacerbations than
mepolizumab and omalizumab.

. Dupilumab was associated with greater than 100 mL improvement in FEV1
compared to mepolizumab, but this did not meet statistical significance.
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1024 individuals with severe asthma diagnostic codes on
monoclonal antibody therapy between 3/1/2016 to 8/31/2021

(Excluding any other chronic lung disease code)

899

Omalizumab
68

FIGURE 1:

85 initiated dupilumab before 11/1/2018
21 Biologic was prescribed but not
initiated

19 on benralizumab or reslizumab

o]

A\ 4
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Dupilumab
68

v

200 alternate indications

147 chronic urticaria
25 atopic dermatitis
10 vasculitis
18 others

52 missing IgE and or eosinophil count
11 Omalizumab

17 Dupilumab

24 Mepolizumab

446 with IgE <30 or >700 kU/L or
Eosinophil count <150 cells/mcl

184 Omalizumab
176 Dupilumab
86 Mepolizumab

Mepolizumab

65

Flow chart showing the selection of the study population
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=== Dupilumab === Mepolizumab === Omalizumab

Adj. Hazard ratio, aHR (95% Cl) Omalizumab vs mepolizumab 0.84 (0.47 - 1.50)

Dupilumab vs mepolizumab 0.35 (0.18 - 0.71)
Dupilumab vs omalizumab  0.42 (0.20 - 0.87)
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=== Dupilumab === Mepolizumab === Omalizumab

Adj. Hazard ratio, aHR (95% CIl) Omalizumab vs mepolizumab 0.62 (0.38 - 1.00)
Dupilumab vs mepolizumab 0.44 (0.28 - 0.71)

Dupilumab vs omalizumab

0.72 (0.43 - 1.21)

Number at risk ©

Dupilumab 68
Mepolizumab 65
Omalizumab 68

FIGURE 3:

Cumulative incidence of exacerbations over 12 months of follow up including switch as a

failure event
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Table 1:

Baseline characteristics of the study population

Omalizumab Mepolizumab +Dupi|umab

Overall sample size, n 68 65 68
Age (mean, sd) 47.7 (16.2) 54.5 (13.6) 51.7 (13.9)
Female sex, n (%) 54 (79.4%) 43 (66.2%) 42 (61.8%)
Body mass index (mean, sd) 30.1(7.8) 29.2 (7.5) 28.3 (6.6)
Race:
White, n (%) 52 (76.5%) 49 (75.4%) 54 (79.4%)
Black, n (%) 3 (4.4%) 9 (13.8%) 4 (5.9%)
Asian, n (%) 2 (2.9%) 0 (0.0%) 4(5.9%)
Ethnicity:
Hispanic, n (%) 2 (2.9%) 2 (3.1%) 1(1.5%)
Residence in inner city, n% 11 (16.2%) 8 (12.3%) 13 (19.1%)
*brivate insurance 48 (70.6%) 47 (72.3%) 55 (80.9%)

Concomitant medications

ICS/ILABA, n (%) 35 (51.5%) 39 (60.0%) 42 (61.8%)
LAMA, n (%) 17 (25.0%) 24 (36.9%) 14 (20.6%)
OCS, n (%) 4 (5.9%) 4(6.2%) 2 (2.9%)
Baseline eosinophil count (cells/mcL), median (IQR) 305 (190 - 472) 630 (400 — 1010) 410 (278 - 642)
Baseline Immunoglobulin E (1U/ml), median (IQR) 144 (80 — 276) 120 (65 — 295) 166 (74 — 285)
Pre-index annualized exacerbation rate (mean, sd) 0.8 (1.6) 1.1(1.4) 0.8(1.2)
Pre-bronchodilator FEV1, liters (median, IQR) 2.1(1.7-2.7) 2.2 (1.7-2.8) 2.0 (1.5-2.6)
Pre-bronchodilator FEV1 percent predicted, % (median, IQR) 83 (69 — 92) 72 (62— 83) 81 (69 — 93)
Charlson Comorbidity Index, mean (sd) 1.2(0.8) 1.3(0.7) 1.1(1.1)

Smoking status

Current, n (%) 2 (2.9%) 3(4.6%) 5 (7.4%)

Former, n (%) 13 (19.1%) 9 (13.8%) 15 (22.1%)

Never, n (%) 44 (64.7%) 41 (63.1%) 37 (54.4%)

Unknown, n (%) 9 (13.2%) 12 (18.5%) 11 (16.2%)
Allergic rhinitis, n (%) #63 (92.6%) 48 (73.8%) 55 (80.9%)
Season of initiation in Winter

Winter, n (%) 9 (13.2%) 13 (20.0%) 26 (38.2%)

Abbreviations: IQR, interquartile range; ICS/LABA, inhaled corticosteroids/long-acting beta-agonists; LAMA, long-acting muscarinic antagonist;
OCS, oral corticosteroids.

+
66 (97%) of the 68% patients on dupilumab were using the 300 mg every 2-week dose.

*
No patient within this cohort was uninsured
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#The five patients on omalizumab “without allergic rhinitis” with missing perennial allergic rhinitis as shown in Table 1 all had IgE within the
accepted level for omalizumab dosing and noted diagnosis of perennial rhinitis based on history in chart. However, we did not see the objective
evidence of testing to perennial allergens.
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Table 2:
Incidence rate ratios (IRR) of exacerbations
EXACERBATION RATE RATIOS
IRR (95% Cl) MEPOLIZUMAB | OMALIZUMAB | DUPILUMAB

MEPOLIZUMAB (reference)

1.00

0.78 (0.32 — 1.91)

0.28 (0.09 - 0.84)

OMALIZUMARB (reference)

1.00

0.36 (0.12 - 1.08)

DUPILUMAB (reference)

1.00
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Table 3:

Change from Baseline to 1 year in Pre-bronchodilator FEV1

MEAN DIFFERENCE IN LITERS
(95% CI)

MEPOLIZUMAB

OMALIZUMAB

DUPILUMAB

MEPOLIZUMAB (reference)

0

0.028 (~0.083 to 0.140)

0.110 (~0.003 to 0.222)

OMALIZUMARB (reference)

0

0.082 (~0.040 to 0.204)

DUPILUMAB (reference)

0
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