Journal of Asthma and Allergy Dove

SHORT REPORT

Impact of the COVID-19 Pandemic on Incidence
of Asthma Exacerbations and Hospitalizations

in US Subspecialist-Treated Patients with Severe
Asthma: Results from the CHRONICLE Study

Wendy C Moore(®', Dennis K Ledford?, Donna D Carstens®, Christopher S Ambrose (»*

'Wake Forest School of Medicine Department of Internal Medicine, Section on Pulmonary, Critical Care, Allergy and Immunologic Diseases,
Winston-Salem, NC, USA; 2Morsani College of Medicine, University of South Florida, and James A. Haley Veterans’ Hospital, Tampa, FL, USA;
3BioPharmaceuticals Medical, AstraZeneca, Wilmington, DE, USA; “BioPharmaceuticals Medical, AstraZeneca, Gaithersburg, MD, USA

Correspondence: Wendy C Moore, Wake Forest School of Medicine Department of Internal Medicine, Section on Pulmonary, Critical Care,
Allergy and Immunologic Diseases, Medical Center Boulevard, Winston-Salem, NC, 27157, USA, Tel +| 336-716-7765, Fax +1 336-716-7277,
Email wmoore@wakehealth.edu

Purpose: Patients with severe asthma (SA) are at an increased risk of asthma-related hospitalizations and exacerbations. Despite
concerns that COVID-19 circulation would increase exacerbations of SA, anecdotal reports suggest that social distancing and exposure
avoidance may have led to reduced exacerbations.

Patients and methods: CHRONICLE is an ongoing noninterventional observational study of 3100 subspecialist-treated patients
with SA. Eligible adults (> 18 years of age) have (1) current use of monoclonal antibody (ie, biologic) therapy for SA, (2) use of
maintenance systemic corticosteroids (mSCS) or other systemic immunosuppressants for > 50% of the prior 12 months for SA, or (3)
persistently uncontrolled asthma while treated with high-dosage inhaled corticosteroids with additional controllers. For enrolled
patients, electronic medical records were reviewed to record all exacerbations and asthma-related hospitalizations. Descriptive
analyses were conducted of the monthly incidence of exacerbations, exacerbation-related visits to the emergency department (ED),
and asthma hospitalizations from July 2018 through July 2021.

Results: Exacerbations, exacerbation-related ED visits, and hospitalizations decreased since April 2020. Exacerbations in 2020 were
20% to 52% lower in April through August relative to the same months in 2019. Exacerbations remained lower than the prior year
through May 2021. Similar results were observed by United States (US) census region, with an earlier decrease in exacerbation rates in
the western US versus other regions. Across all months, exacerbation rates were lower among biologic recipients.

Conclusion: In a clinical cohort of subspecialist-treated patients with SA, there was a meaningful reduction in exacerbations,
exacerbation-related ED visits, and asthma hospitalizations following COVID-19-related stay-at-home orders and social distancing
recommendations. Reasons for these reductions are likely multifactorial, including reduced viral infections due to less social contact
and altered patient behavior.
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Introduction

An estimated 5% to 10% of individuals with asthma have severe disease, which typically requires subspecialist care.'*
Patients with severe asthma (SA) are at an increased risk of experiencing exacerbations.” Environmental exposures
including allergens, air pollution, viruses, bacteria, and stress are often driving factors in the onset of exacerbations.’
Further, exacerbations often lead to increased rates of adverse outcomes including increased costs of care, hospitaliza-
tions, and mortality.® An estimated 12% of patients in the United States (US) with SA will require an asthma-related
hospitalization at least once within a 12-month time frame.*
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Despite concerns that asthma could be a risk factor for severe COVID-19 disease and that COVID-19 might increase the
disease burden of asthma, reports suggest that asthma was not a significant risk factor for severe COVID-19 and that
COVID-19-related recommendations for social distancing and exposure avoidance may have reduced the incidence of
asthma exacerbations in both adults and children.” ® Patients with SA generally have regular physician visits to monitor
their disease control and may have experienced restricted access to healthcare as a result of distancing efforts during the
pandemic.’ The impact of the COVID-19 pandemic on the longitudinal incidence of exacerbations and hospitalizations in
adults with SA in the US has not been well-described. The ongoing observational CHRONICLE study of US subspecialist-
treated patients with confirmed SA was initiated in 2018 and thus has provided a unique opportunity to evaluate this
question based on ongoing, consistent, longitudinal data collection before and during the COVID-19 pandemic.

Methods

Study Participants

The design of the ongoing CHRONICLE study (ClinicalTrials.gov identifier: NCT03373045) has been described in detail
previously.* The definition for SA is in accordance with the European Respiratory Society (ERS)/American Thoracic
Society (ATS) guidelines. Patients are adults (> 18 years of age) currently receiving care from subspecialist physicians at
a participating site. In addition, to align with the patient population in the International Severe Asthma Registry, patients
are required to meet > 1 of the following criteria: (1) current use of Food and Drug Administration (FDA)-approved
monoclonal antibody therapy for SA, (2) use of maintenance systemic corticosteroids (mSCS) or other systemic
immunosuppressants for > 50% of the prior 12 months for SA, or (3) persistently uncontrolled asthma (per ERS/ATS
guidelines) while treated with high-dosage inhaled corticosteroids with additional controllers. Per protocol, sites
approach all eligible patients for enrollment in CHRONICLE.

Data Collection

Exacerbations and asthma-related hospitalizations are ascertained by review of the electronic medical record, beginning 12
months before patient enrollment, with updates every 6 months after enrollment. An asthma exacerbation is defined as an
event requiring hospitalization or requiring treatment with > 3 days of oral corticosteroids or > 1 corticosteroid injection.

Statistical Analysis
Data were analyzed for patients who were enrolled in the study between February 2018 and November 2021. Monthly
incidence rates of asthma exacerbations, exacerbation-related visits to the emergency department (ED), and asthma hospita-
lizations were calculated from July 2018 through the last month with a sufficient sample based on data reported (July 2021).
Rates of exacerbations, exacerbation-related ED visits, and asthma hospitalizations were analyzed for all enrolled
patients. Monthly exacerbation rates were calculated by US Census region and by treatment category (those receiving
biologics, mSCS, or treatment without biologic or mSCS use), based on each patient’s treatment during each month. For
treatment-category—specific rates, moving 3-month averages were calculated due to small sample sizes and imprecision
in the monthly rates. Results were reported descriptively with no formal statistical testing.
Approximate dates of initiation and termination of COVID-19 stay-at-home orders for each state were obtained from
a report by the US Centers for Disease Control and Prevention (CDC)."”

Results
There were 3100 patients enrolled in CHRONICLE between February 2018 and November 2021. The mean age of
enrolled patients was 54 years. Most patients were female (69%) and identified as White race (74%; Table 1). Over one-
half of patients received care from a pulmonologist (53%), and 57% had commercial health insurance. The study sites for
CHRONICLE are distributed throughout the US, and 46% of patients reported suburban residence. The number of sites
per state/territory is shown in Figure 1.

The overall rate of subspecialist-reported asthma exacerbations by month from July 2018 through July 2021 is shown in
Figure 2. Following initiation of stay-at-home orders, school and business closures, and masking and social distancing
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Table | Patient Characteristics at Enrollment®

Characteristic Enrolled Biologics mSCS No Biologic or
(N =3100) Recipients Recipients mSCS
(n =1832) (n=339) (n = 829)

Age at enrollment, years, mean (SD) 54 (15) 55 (14) 53 (16) 54 (16)
Female, % 69 67 72 70
Race, %

White 74 76 73 69

Black 17 16 19 21

Other® 9 8 8 10
Hispanic/Latino ethnicity, % 10 9 8 12
BMI, kg/m,? mean (SD) 33 (9) 33 (8) 34 (9) 34 (10)

Subspecialist care, %

Allergist/immunologist only 39 44 24 34
Pulmonologist only 53 47 65 6l
Allergist/immunologist and 8 9 I 5

pulmonologist

Insurance, %

Commercial 57 58 48 57
Medicare 23 24 29 21
Medicaid I 10 13 13
Uninsured | | | 3
Other® 7 7 9 7

Residential area, %

Urban 27 28 25 27
Suburban 46 44 46 50
Rural 23 24 24 21
Missing 3 4 4 2

Notes: *Percentages may not sum to 100% as a result of rounding. ®Other” includes Asian, American Indian or Alaska Native, Native Hawaiian
or other Pacific Islander, other, not reported, and missing. ““Other” includes “other government insurance” and “other insurance.”
Abbreviations: BMI, body mass index; SD, standard deviation.

requirements, asthma exacerbations decreased in April 2020. Asthma exacerbations were lower than the prior year through
May 2021. Relative to the same months in 2019, exacerbations in 2020 were 20% to 52% lower in April through August.

Overall rates of exacerbation-related ED visits and hospitalizations decreased concurrently with asthma exacerbations
in April 2020 (Figure 2). Exacerbation-related ED visits were lower than the prior year through May 2021, whereas asthma
hospitalizations were lower than the prior year through April 2021. Relative to the same months in 2019, exacerbation-
related ED visits were 26% to 57% lower in April through August in 2020. Similar results were observed by US Census
region, with an initial decrease in the exacerbation rate in April in the western US and May in other regions. Relative to the
same months in 2019, asthma hospitalizations in 2020 were 25% to 62% lower in April through August 2020.
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Figure | Distribution of CHRONICLE sites across the United States.

At enrollment, 66% of patients were receiving biologics, 12% were receiving mSCS, and 30% were not receiving
biologics or mSCS. A small percentage of patients (7%) received both biologics and mSCS. Analysis of exacerbation
rates by treatment category revealed a similar decrease in exacerbation rates across all treatment groups (Figure 3). The
exacerbation rate was lowest for biologic recipients across all months observed. The proportion of patients who were
receiving biologics increased from 56.9% in quarter 3 of 2018 to 68.3% in quarter 2 of 2021 (Figure 4).

Discussion

In this real-world study of US patients with SA, decreases in exacerbations, exacerbation-related ED visits, and asthma
hospitalizations were observed following the implementation of COVID-19 stay-at-home orders and other societal
disruptions in 2020 compared with the previous year. After stay-at-home orders were lifted, rates of asthma-related
hospitalizations and exacerbations remained below prior-year rates through the middle of 2021, consistent with continued
behavioral changes among patients and communities. Across all months observed, exacerbation rates were lower among
recipients of biologics compared with recipients of mSCS and those not receiving biologics or mSCS. Results were also
similar across geographical regions. An earlier onset in the western US most likely reflected the earlier stay-at-home
order in California, where most of the study sites in the western US are located.

The decrease in exacerbations has implications for ongoing clinical studies of SA. With reduced exacerbation
incidence, fewer patients will meet the definition of uncontrolled disease based on exacerbation frequency, which
could negatively affect recruitment into ongoing studies of uncontrolled SA. Additionally, non-randomized observational
studies of SA will need to account for COVID-19-related reductions in exacerbations.

The effects of stay-at-home orders, social distancing, and mask use resulting from the COVID-19 pandemic very
likely reduced exposure to respiratory viruses as well as air pollutants.>'"'> Sustained reductions in influenza virus,
respiratory syncytial virus, parainfluenza viruses, and common human coronaviruses were specifically demonstrated in
the US between March 2020 and Spring 2021."* Decreased exposure to environmental factors known to drive adverse
asthma outcomes are known to reduce rates of exacerbations and hospitalizations in patients with SA.> In addition,
decreased rates of exacerbations and hospitalizations could also be related to changes to clinic and hospital policies
during the COVID-19 pandemic that reduced healthcare accessibility, potentially leading to reduced healthcare utilization
for milder exacerbations.’”

The ongoing and longitudinal nature of CHRONICLE has offered unique insights into trends in exacerbations
temporally related to the COVID-19 pandemic.'* Exacerbation rates can decrease following enrollment in interventional
observational trials, such as the Severe Asthma Research Program (SARP), due to increased patient engagement,
education, and monitoring arising from study visits."*'> In contrast, CHRONICLE is an observational study that does
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Figure 2 Overall rates of (A) asthma exacerbations, (B) exacerbation-related emergency department visits, and (C) asthma hospitalizations by month from July 2018
through July 2021. (A-C) Gray bands represent the implementation of state-level COVID-9 restrictions.
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and SCS use were not mutually exclusive.
Abbreviations: 3 per. Mov. Avg., moving 3-month averages; SCS, systemic corticosteroids.
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Figure 4 Proportion of patients receiving treatment with biologics from 2018 through 2020. The gray band represents the implementation of COVID-19 restrictions.
Abbreviation: Q, quarter.

not require clinic visits or face-to-face patient contact beyond the initial enrollment visit, which itself generally occurs as
part of routine care.'* Data collection in CHRONICLE is performed through medical record extraction by sites with no
patient or physician interaction.'® In addition, patient care is not impacted or altered by study participation.'* This
methodological strength of CHRONICLE suggests that findings of reduced exacerbations were primarily due to the
COVID-19 pandemic, and not due to changes in patient care as a result of study participation.

Other studies have observed similar reductions in asthma exacerbations and hospitalizations.>>'®* In the US, data
from the PREPARE pragmatic trial of inhaled corticosteroid therapy in African American/Black and Hispanic/Latinx
adult patients with moderate to severe asthma corroborate the reduction in exacerbations observed in real-world data
sources.'® The relative reduction in exacerbations, as measured by the Asthma Exacerbations Questionnaire, was 41% in
quarter 1 to quarter 2 of 2020 compared with the previous year.'® Similarly, several studies have observed decreases in
pediatric exacerbations, hospitalizations, and ED visits among US children with asthma of any severity following the
implementation of stay-at-home orders, compared with prior years.”*'**** Another US report observed 76% fewer ED
visits for children with asthma following stay-at-home orders, and a drop in subsequent asthma-related hospital
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admissions from 31% to 22%.'” Reduced exacerbation rates have also been reported in Japan, the United Kingdom, and
the Netherlands following the implementation of COVID-19 stay-at-home orders in those countries compared with prior-
year rates.>! 0192

Although several previous studies have investigated the impact of the real-world COVID-19 pandemic on adults with
asthma,?>?%?7 this analysis of CHRONICLE is the first to describe the effect of the COVID-19 pandemic on adults with
subspecialist-confirmed SA in the US. Early in the pandemic, the CDC identified patients with moderate to severe asthma
as a high-risk group that may experience greater morbidity from COVID-19, and thus encouraged avoiding asthma
triggers, using prescribed asthma medications, and following a personalized asthma action plan.”®?° Relatedly, there is
some evidence that the reductions in asthma exacerbations observed during the pandemic may also have been partially
driven by increased disease awareness and medication adherence.’®>? An analysis of controller inhaler usage among
patients with asthma or chronic obstructive pulmonary disease (COPD) found a 14.5% increase in medication adherence
from the beginning of January 2020 to the end of March 2020.' Patients with asthma may have thought they had
a higher risk of contracting severe COVID-19 disease, which could contribute to positive changes in medication
adherence.®® Further research is warranted to explore the effect of medication adherence on asthma exacerbations
among patients with SA in the context of the global COVID-19 pandemic.

CHRONICLE’s limitations have been previously described, including differences in standard of care policies across
study sites, missing medical record data, and patient recall bias. In addition, the site selection procedure was not random,
thus the generalizability of the study results is unknown.'* CHRONICLE is limited to US adults with SA receiving
subspecialist care and may not be generalizable to the broader SA population in the US or globally.'* Additional
variables, including patient stress resulting from COVID-19, variation in biologic treatment administration, and general
improvement in year-on-year asthma care may have also impacted exacerbation rates. This analysis was limited to
descriptive statistics of observed associations.

Conclusion

In this real-world cohort of subspecialist-confirmed patients with SA, there was a reduction in exacerbations and
asthma hospitalizations following US COVID-19-related stay-at-home orders and social distancing recommenda-
tions. Asthma exacerbations and hospitalizations increased to near baseline levels in the middle of 2021. These
observations confirm a reduction in asthma exacerbation-related events among US adults with subspecialist-treated
SA following COVID-19-related societal changes, as has been observed with US adults and children with less severe
asthma and individuals with asthma in other countries. Reasons for these declines are likely multifactorial, including
reduced viral infections due to less social contact, altered patient behavior, and possibly reduced healthcare utilization
for asthma.

Abbreviations

ATS, American Thoracic Society; CDC, Centers for Disease Control and Prevention; COPD, chronic obstructive
pulmonary disease; ED, emergency department; ERS, European Respiratory Society; FDA, Food and Drug
Administration; mSCS, maintenance systemic corticosteroids; SA, severe asthma; SARP, Severe Asthma Research
Program: US, United States.

Data Sharing Statement

CHRONICLE is an ongoing study; individual de-identified participant data cannot be shared until the study concludes.
The full study protocol is available upon request of the corresponding author. Individuals who were or were not involved
in the study may submit publication proposals to the study’s Publication Steering Committee by contacting the
corresponding author.
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November 3, 2017. Patients completed written informed consent. The CHRONICLE study is being performed according
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Requirements for Registration of Pharmaceuticals for Human Use (ICH) Good Clinical Practices, Good
Pharmacoepidemiology Practices, the Health Insurance Portability and Accountability Act (HIPAA), and applicable
legislation for observational studies.
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