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Abstract

Background: Guidelines recommend inhaled corticosteroids (ICS) upon Emergency Department
(ED) discharge after acute asthma exacerbations.

Objectives: We sought to identify rates and predictors of ICS prescription at ED discharge.
Secondary outcomes include ICS prescription rates in a high-risk subgroup; outpatient follow-up
rates within 30 days; and variation in ICS prescriptions among attending emergency physicians.

Methods: This was a retrospective cohort study of adult asthma ED discharges for acute asthma
exacerbation across 5 urban, academic hospitals. We used multivariable logistic regression to
evaluate predictors of ICS prescription after adjusting for patient characteristics and hospital-level
clustering.

Results: Among 3,948 adult ED visits, ICS was prescribed in 6% (n=238) of visits. Only

14% (n=552) completed an outpatient visit within 30 days. Among patients with 2 or more ED
visits in 12-months, the ICS prescription rate was 6.7%. ICS administration in the ED (OR 9.91;
95% CI 7.99-12.28) and prescribing beta-agonists on discharge (OR 2.67; 95% CI 2.08-3.44)
were associated with higher odds of ICS prescription. Decreased odds of ICS prescription was
associated with Hispanic ethnicity (OR 0.71; 95% CI 0.51-0.99) relative to Black race, and private
(OR 0.75; 95% CI 0.62-0.91) or no insurance (OR 0.54; 95% CI 0.35-0.84) relative to Medicaid.
One-third (36%, n=66) of ED attendings prescribed zero ICS prescriptions during the study
period.
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Conclusions: ICS are infrequently prescribed on ED asthma discharge, and most patients do not
have outpatient follow-up within 30 days. Future studies should examine the extent to which ED
ICS prescriptions improve outcomes for patients with barriers to accessing primary care.
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Introduction

Methods

Asthma affects 1 in every 12 persons in the United States and is associated with 1.9 million
emergency department (ED) visits every year.! The cumulative cost of this care to the

health system is significant, with recent estimates as high as $50 billion anually.? Patients of
lower socioeconomic status, as well as members of historically minoritized racial and ethnic
groups—in particular those living in urban areas—are not only disproportionately more likely
to suffer from asthma, but are also more likely to experience more asthma-related ED visits
and poor outcomes.3 Therefore, interventions to improve asthma care and reduce ED visits
for asthma are critical to improving overall health, health expenditures, and health equity.

For nearly three decades, U.S. and international guidelines have recommended inhaled
corticosteroids (ICS) as an essential component of long-term maintenance therapy for
patients with persistent asthma given their ability to reduce asthma-related deaths and
exacerbations.*® Since 2007, both the Global Initiative for Asthma (GINA) and the National
Institutes of Health (NIH) have recommended prescription of ICS on discharge for patients
presenting to the ED with acute asthma exacerbations.®:” However, while the effectiveness
of ICS to prevent asthma exacerbations and ED visits is well established in the outpatient
setting, research suggests that ICS prescription rates from the ED remain low.817 Prior
evidence suggests that reluctance to prescribe ICS at ED discharge is due to a perception
among ED clinicians that patients should receive these prescriptions from their primary care
providers.18:19 However, patients who seek care in the ED often experience disproportionate
barriers to accessing primary care.29-22 In order to clarify the role ED clinicians should play
in ICS prescribing, more research is needed regarding ICS prescribing patterns from the ED.

Therefore, we sought to describe ICS prescription rates among adult ED asthma discharge
and identify predictors of new ICS prescription on ED discharge. Our secondary outcomes
include ICS prescription rates in a high-risk subgroup; rates of outpatient follow-up within
30 days of an ED visit for asthma; and variation in ICS prescriptions among attending
emergency physicians.

Study Design and Patient Data

We conducted a descriptive study of patients with an Emergency Department visit to an
academic health system consisting of five hospitals for a diagnosis of asthma between
January 1, 2018 and January 31, 2020. Utilizing an electronic health records (EHR) pull
with manual chart review validation of key data variables for 3% (n=150) of the sample, we
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identified patients aged 18 years or older with an encounter diagnosis of asthma — as defined
by ICD-10-CM codes (International Classification of Diseases, Tenth Revision, Clinical
Modification) who were discharged home after evaluation. Patients placed in observation
were included if discharged without undergoing a full inpatient admission. Patients who
were admitted, transferred, or who expired during their ED visit were excluded from the
study. Patient demographics and encounter data, past and current prescriptions, medication
administered in the ED, prescriptions provided at ED discharge, and subsequent outpatient
and ED visits were extracted from the medical record.

The primary outcome was prescription of ICS on ED discharge from their index visit.

A patient’s index visit was defined as their first visit to a Mount Sinai ED that met

the study criteria within the study window. To avoid classifying ED revisits as index

ED visits, we excluded ED visits with prior asthma-related ED visits or hospitalizations
within the 30 preceding days. An ICS prescription was defined as an order for any of

the following on discharge from the ED: Budesonide-Formoterol Fumarate, Fluticasone
Propionate-Salmeterol, Fluticasone Propionate, Beclomethasone, Ciclesonide, Flunisolide,
Mometasone, or Mometasone-Formoterol inhaled medications. In order to focus on new
prescriptions for ICS, patients with a history of ICS prescriptions listed in their electronic
medical record were also excluded.

Secondary outcomes included prescription rates among a high-risk subpopulation of patients
with one or more prior ED visits for asthma within the 12 month period preceding their
index ED visit, as two or more exacerbations requiring ED treatment within 12 months is
defined as “persistent asthma” by GINA guidelines.*’ We conducted a secondary analysis
of this high-risk subpopulation to determine if prescribing patterns were different for that
cohort most likely to benefit from ED ICS prescription. We also evaluated outpatient
follow-up within 30 days of ED discharge in both the overall sample and among the subset
of patients with a primary care provider listed in the electronic heath record. Finally, to
determine the extent to which ICS prescription rates were driven by differences in clinician
practice patterns, we calculated for each ED attending physician the proportion of visits for
which ICS were prescribed among adult ED asthma visits by patients with no prior ICS
prescription.

The study protocol was reviewed and received a determination of exemption from the
institutional IRB.

Patient Characteristics:

Patient characteristics included sex, age, race/ethnicity, insurance status, language preference
(English vs. non-English), smoking history (ever smoker vs never smoker), presence or
absence of established Primary Care Physician (PCP), Charlson Comorbidity Index score,
past ED utilization, past prescriptions, and hospital site of index ED visit.

Statistical Analysis:

Ordinal and binary variables were compared using chi-square tests. Continuous variables
were expressed as means and compared using t-tests. We used multivariable logistic
regression to adjust for sex, race, insurance, smoking history, Charlson score, medications
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given and prescribed, presence of established PCP, and follow-up visits, after accounting for
hospital-level clustering. We calculated descriptive statistics for rates of outpatient primary
care follow-up. We repeated the logistic model after restricting to the subset of high-risk
patients with 2 or more total ED visits in 12 months.

Primary analysis:

The cohort consisted of 3,948 unique ED visits among 2,999 patients with no prior
prescription for ICS (Table 1), the majority of whom were female (60%). Nearly half
(44%) of the cohort identified as Black, 34% as Hispanic, and 8% as White. With respect
to insurance, 41% had Medicaid, 18% had Medicare, 27% had private insurance, and 10%
were uninsured. Approximately half (49%) of patients had an established PCP documented
in their chart at the time of their index visit. Only 3 patients (0.001%) were discharged from
Observation. Overall, ICS was prescribed in 6.02% (n=238) of all visits.

In multivariable logistic regression with the primary outcome of ICS prescription, patients
age 40-64 years (OR 1.44; 95% CI 1.01-2.07) had increased odds of ICS prescription
relative to age 18-39 (Figure 1). Patients who received an ICS in the ED during the course
of treatment OR 9.96; 95% CI 8.08-12.27) and those who received prescription for a
beta-agonist on discharge (OR 2.66; 95% CI 2.09-3.38) were more likely to receive an

ICS prescription on discharge. Factors associated with decreased odds of ICS prescription
included Hispanic ethnicity (OR 0.71; 95% CI 0.51-0.99) relative to Black race, and private
insurance (OR 0.75; 95% CI 0.62-0.91) and no insurance (OR 0.54; 95% CI 0.35-0.84)
relative to Medicaid. Patients who received a systemic steroid in the ED also had lower odds
of ICS prescription on discharge (OR 0.64; 95% CI 0.42-0.96).

Subgroup Analysis for Persistent Asthma:

There were 1,815 unique visits among 870 patients with at least one ED visit within the
12 months prior to their index ED visit and no prior history of ICS prescription (Table 2).
Within this cohort, ICS was prescribed in 6.67% (n=121) of visits, 17.96% of visits were
followed by an outpatient visit within 30 days, and 7.44% were followed by an ED revisit
within 30 days (Table 2).

In contrast to the primary analysis, there was no association between ICS prescription and
race/ethnicity or insurance status within this cohort. The only variables associated with ICS
prescription were receiving an ICS in the ED (OR 9.30; 95% CI 6.4-13.51) and receiving

a prescription for a beta-agonist on discharge (OR 2.79; 95% CI 1.79-4.33). Evaluating the
impact of baseline ED visits did not change the primary results.

Outpatient follow-up:

Only 13.98% (n=552) of visits were followed by an outpatient visit within 30 days, and
3.77% (n=149) of index visits were followed by an ED revisit within 30 days (Table 1).
Among patients with a PCP documented in their chart, the 30-day outpatient follow-up rate
was 21.3% (n=313).
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Prescribing rates:

The median ED attending physician ICS prescription rate for patients with no prior history
of ICS prescription was 5% and ranged from 0-40% (IQR 0-8). For those patients with no
prior history of ICS prescription and at least one ED visit within the past 12 months, the
median ED attending physician ICS prescription rate was 3% and ranged from 0-33% (IQR
0-4). One-third (36%, n=66) of ED attendings prescribed zero new ICS prescriptions for
adult ED asthma patients during the study period.

Discussion:

In this observational study of adult asthma patients within a large, urban, academic health
system, overall ICS prescription rates were extremely low and varied by demographic and
non-clinical factors such as age, race, and insurance status. Even among a high-risk cohort
of patients with 2 or more ED visits in a year, we observed very low rates of ICS prescribing
as well as low rates of outpatient follow-up, with over 80% of patients having no outpatient
follow-up within a month after their visit.

The lower likelihood of ICS prescription among Hispanic patients is concerning given that
patients of Hispanic origin have twice the rate of ED visits relative to non-Hispanic white
patients, and Puerto Ricans—who make up the single largest Hispanic subpopulation in New
York City where our study was performed-have the highest rate of asthma mortality of any
racial or ethnic subgroup in the United States.1:323 Hispanic patients are also significantly
less likely to have access to a usual source of care as compared to non-Hispanic white
patients, and are therefore also less likely to receive an ICS prescription in the outpatient
setting.24 Underprescribing and underutilization of ICS among Hispanic populations is
already well-documented in the outpatient setting, with non-Hispanic white patients with
asthma nearly twice as likely to have an ICS prescription as compared to Hispanic
patients.2>26 Our data suggests that this disparity is further perpetuated in the ED setting
and offers an opportunity for interventions to improve access to this important medication.

Prescription rates that differ by insurance status suggest that factors related to
socioeconomic status and access to care may contribute to low ED ICS prescription

rates. While both patients with private insurance and uninsured patients were less likely

to receive prescriptions for ICS on discharge as compared to patients with Medicaid, the
mechanisms at play in both cases are likely different, especially given that private insurance
is associated with lower odds of ED visits and admissions for patients with asthma.27-29 Cost
is often cited as a prohibitive factor in the prescription of ICS, which may serve to explain
why patients without insurance (most often those of low socioeconomic status) were less
likely to receive a prescription.*7:30:31 |n contrast, patients with private insurance, a cohort
synonymous with better access to care, may be perceived to be more likely to receive this
prescription from an outpatient provider and thus less likely to require a prescription from
the ED.

We found substantial variation in ICS prescription rates at the ED attending level, suggesting
that dissemination of and adherence to asthma guidelines varies widely between ED
clinicians. In our sample, nearly one-third of ED attending clinicians never prescribe ICS
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prescriptions for adult ED asthma patients, despite the low likelihood that patients will
have an outpatient follow-up visit after ED discharge. When we limited our analysis to a
high-risk cohort with at least 2 ED visits in a 12-month period, the major drivers of ED
ICS prescription were ICS administration in the ED and receiving a prescription for a beta-
agonist on discharge. This pattern suggests that among the patients with the highest need,
the deciding factors regarding ICS prescription are not related to their demographics but
rather to the standard practices of the providing physicians. The variation in ED attending
prescription rates suggests both an opportunity to target ED clinicians in future quality
improvement efforts and a need for further research examining the root of these prescribing
differences.

A substantial body of evidence has established the effectiveness of ICS in improving

asthma symptoms and quality of life and limiting exacerbations, ED visits, and
hospitalizations.>8:9:32 |n 2019, the Global Initiative for Asthma (GINA) published
sweeping new guidelines expanding their recommendation for ICS therapy to include not
only patients with persistent asthma, but all those with any asthma diagnosis, stating: “For
safety, GINA no longer recommends treatment of asthma in adolescents and adults with
[short-acting beta-agonist (SABA)] alone. GINA recommends that all adults and adolescents
with asthma should receive ICS controller-medication either as-needed (in mild asthma)

or daily, to reduce their risk of serious exacerbations.” 3% Evidence suggests 70-84% of
outpatient primary care providers prescribe inhaled corticosteroids when indicated; however,
our analysis revealed that over 80% of patients discharged from the ED after an asthma
exacerbation do not complete an outpatient visit within one month, implying many patients
do not have opportunities outside of their ED visits to receive an ICS prescription.33:34
These findings suggest not only the need to develop and test interventions to improve

care coordination and follow-up care after ED discharge, but also that there may be a role
for ED physicians to play in initiating controller medications such as ICS for populations
experiencing disproportionately poor access to care.

Previous surveys of emergency physician attitudes towards ICS prescribing indicate that two
of the primary reasons cited for failure to prescribe are lack of clarity regarding guidelines
and the belief that controller medications are not within the purview of emergency
medicine.1819 Given the updated guidelines regarding ICS therapy, the known benefits of
ICS maintenance therapy, and the extremely low rates of outpatient follow-up after an ED
visit for asthma, it may be time to reconsider this perspective. In fact, while emergency
physicians may not have the same opportunities for longitudinal monitoring and medication
titration available in the outpatient setting, recent evidence published in the New England
Journal of Medicine (NEJM) suggests that even a single one-time intervention can have
significant benefit for patients. In this pragmatic, open-label trial of 1201 adult Black

and Latinx patients with moderate-to-severe asthma, provision of an ICS and one-time
instruction on its use led to a lower annual rate of severe asthma exacerbations compared to
usual care in the outpatient setting.3® Future research can further evaluate the feasibility and
effectiveness of such interventions in the ED setting, but these findings suggest that there
may well be a role to play for emergency physicians in initiating this important controller
medication.

J Emerg Med. Author manuscript; available in PMC 2024 May 01.



1duosnuen Joyiny 1duosnuey Joyiny 1duosnuen Joyiny

1duosnuep Joyiny

Kligler et al.

Limitations:

Page 7

It is also unknown to what extent emergency physicians' input was incorporated into most
recently updated guidelines recommending ICS prescription at ED discharge and whether
these guidelines have been endorsed by emergency physician societies. Updated guidelines
and policies written and/ or endorsed by emergency physician societies may be warranted in
light in more recent evidence. Our study also underscores the need to critically re-examine
the scope of ED care with respect to population health. While it is neither desirable nor
sustainable for the ED to serve as the primary source of long-term care, the field of
Emergency Medicine is, in many cases, already being asked to perform this function in

its role as the health care system’s safety net.36 Updated practice guidelines that take this
new reality into account would therefore be useful for emergency physicians to navigate the
issue of ICS prescription both for patients with and without access to primary care.

Our findings should be interpreted within the context of several limitations. Patients with
incomplete medication history, for example, those receiving primary care outside of the
electronic health record, may have been inadvertently included in our cohort. Patients who
returned to an ED or sought outpatient care outside of the health system would not have
been captured in our EHR; however, prior research suggests that single center studies of
asthma ED visit rates are comparable to statewide analyses.3” We focused on attending ED
physicians because they have ultimate accountability for care. However, four of the five
ED sites in the analysis are staffed by resident physicians and non-physician providers, so
differences in the ED attending ICS prescription rate may be driven to a limited extent

by the participation of other ED clinicians in patient care. Finally, our cohort was derived
from within a large, diverse, urban, multi-center academic institution and the results of our
analysis may not be applicable to other populations, including less diverse, suburban and/
or rural settings. Despite these limitations, however, we believe that our analysis utilizes

a unique cohort and comparator group and provides valuable insights into a particularly
vulnerable population.

Conclusions:

Our findings demonstrate extremely low rates of ICS prescription on ED asthma discharge,
even among high-risk patients. Furthermore, over 80% of patients had no outpatient
follow-up within 30 days of ED discharge, indicating that patients are not receiving ICS
prescriptions at subsequent follow-up. Further research is needed to understand the extent
to which ED ICS prescriptions improve outcomes for patients with barriers to accessing
primary care. Interventions to improve ED prescribing and post-ED care coordination have
the potential to improve access to ICS, improve health equity, and reduce overall asthma-
related burden.
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Article Summary:
Why is this topic important?

Asthma is a disease that disproportionately impacts communities of color and those of
low socioeconomic status and interventions to improve asthma care and reduce ED visits
for asthma are therefore critical to improving overall health and health equity. Inhaled
corticosteroids (ICS) have been shown to be effective at preventing asthma exacerbations
and Emergency Department (ED) visits in the outpatient setting, but research suggests
that ICS prescription rates from the ED remain low.

What does this study attempt to show?

This study evaluates rates and predictors of ICS prescription from the ED after visits
for asthma exacerbations, as well as rates of outpatient follow-up within 30 days of
discharge. In this analysis we attempt to understand current practices regarding ICS
prescription from the ED in order to determine whether patients seen in the ED for
asthma exacerbations are receiving this important medication in a timely manner.

What are the key findings?

ICS are prescribed at only 6% of ED asthma discharges and 80% of ED asthma patients
do not have any outpatient follow-up within 30 days. One-third of attending emergency
physicians never prescribe ICS at ED discharge, and Hispanic, uninsured, or privately
insured patients have the lowest odds of receiving an ICS prescription at discharge.

How is patient care impacted?

Given the known benefits of long-term ICS therapy and the extremely low rates of
outpatient follow-up after an ED visit for asthma, further research is necessary to
determine whether emergency physicians should consider prescribing ICS to patients
on discharge after an ED visit for asthma. Clinical policies and interventions to improve
ED prescribing and post-ED care coordination have the potential to improve access to
ICS, improve health equity, and reduce overall asthma-related burden.
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Figure 1: Multivariable logistic regression with primary outcome of ICS prescription (select
variables*)

* Please see Appendix A for the complete model. Reference category for sex = male, age

= 18-39 years, race = Black, insurance = Medicaid, PCP = no established PCP, Smoking
status = never smoker, Charlson score = 0-1, ICS in ED = no ICS in ED, steroid in ED = no
steroid in ED, steroid prescription = no steroid prescription, SABA prescription = no SABA
prescription.
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Table 1:

Overall Cohort Demographics for Emergency Department Asthma Visits

Overall cohort

Received ICSJr

Did not receive ICSJr

Variable (n=3948 visits") | prescription (n=238, | prescription (n=3710,
(%) 6%) (%) 94%) (%)
Female sex 60.0 63.0 59.8
Age Category
18-39 years 44.4 36.6 44.9
40-64 years 39.6 46.6 39.2
65 years and older 16.0 16.8 15.9
Race/Ethnicity
Black or African American 44.9 49.6 44.6
White 8.3 8.0 8.4
Hispanic 34.4 30.3 35.6
Asian 2.0 2.1 2.0
Other 10.5 10.1 10.5
Primary Language
English 91.8 92.9 91.8
Insurance Type
Medicaid 40.9 45.8 40.8
Medicare 17.9 19.3 17.8
Private 26.8 22.7 27.0
None/Uninsured 10.2 6.7 10.5
Other 4.2 55 4.2
Smoking status
Current or former smoker 19.9 223 19.7
Charlson Comorbidity Score
2 or more 10.3 12.2 10.2
Primary Care Provider
Documented in Electronic Health Record 48.7 48.3 48.7
Medications received in ED
Received SABA& in ED 926 92 926
Received oral steroid in ED 72.6 71.0 72.8
Received ICS ™ in ED 25 130 18
Discharge prescription for oral steroid 66.8 76.1 66.2
Discharge prescription for SABA & 64.6 811 636
Outpatient visit within 30 days 14.0 16.0 13.9
ED revisit within 30 days 3.8 4.6 3.7

*
There were 3,948 visits among 2,999 unique patients.
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+ICS = Inhaled Corticosteroid

&SABA = Short Acting Beta Agonist
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Table 2:

Cohort Demographics for Patients with No ICS History and =1 Prior ED Visit

Overall cohort

Received ICSJr

Did not receive ICSJr

Variable (n=1815 visits") | prescription (n=121, | prescription (n=1694,
(%) 7%) (%) 93%) (%)
Female sex 53.9 56.2 53.8
Age Category
18-39 years 41.0 38.8 41.2
40-64 years 44.0 455 43.9
65 years and older 15.0 15.7 15.0
Race/Ethnicity
Black or African American 50.5 57.9 49.9
White 5.8 4.1 6.0
Hispanic 35.4 322 35.7
Asian 15 0.8 15
Other 6.8 5.0 6.9
Primary Language
English 93.9 95.0 93.8
Insurance Type
Medicaid 47.8 52.9 47.4
Medicare 17.9 16.5 18.0
Private 215 18.2 21.8
None/Uninsured 9.0 5.8 9.3
Other 3.8 6.6 35
Smoking status
Current or former smoker 26.9 273 26.9
Charlson Comorbidity Score
2 or more 155 16.5 155
Primary Care Provider
Documented in Electronic Health Record 57.2 59.5 57.0
Medications received in ED
Received SABA& in ED 93.6 L7 937
Received oral steroid in ED 75.7 76.0 75.7
Received ICS ™ in ED 36 165 21
Discharge prescription for oral steroid 69.3 80.2 68.5
Discharge prescription for SABA & 613 9.3 60.0
Ambulatory visit within 30 days 18.0 24.0 175
ED revisit within 30 days 7.4 9.1 7.3

*
There were 1815 visits among 870 unique patients.
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+ICS = Inhaled Corticosteroid

&SABA = Short Acting Beta Agonist
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