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Background: There are limited data comparing the
effectiveness of multidisciplinary severe asthma clinics (SACs)
with that of conventional single-discipline clinics (SDCs) for
pediatric severe asthma.

Objective: Our aim was to compare asthma outcomes between
SACs and SDCs clinics and examine longitudinal health outcomes
for patients with severe asthma who were followed in SACs.
Methods: We conducted a retrospective cohort study comparing
pediatric asthma outcomes among patients with severe asthma
between 2018 and 2022 who were treated at the
multidisciplinary Arkansas Children’s SAC with those of
patients with severe asthma treated at SDCs. The primary
outcome was acute health care utilization, including
hospitalizations and emergency department visits. Secondary
outcomes included systemic corticosteroid prescriptions and
controller medications. For SAC enrollees, longitudinal
outcomes including health care utilization, symptom control,
and spirometry were evaluated 12 months before and after
enrollment. Data sources included the electronic health record
and SAC patient registry.

Results: The study population included 280 patients with severe
asthma, aged 5 to 18 years, from the SAC (n = 56) and SDCs
(n = 224). The SAC patients were more likely to be Black (79 %
vs 52% [P = .0002]), be non-Hispanic (100% vs 88% [P = .01]),
have had at least 1 hospitalization (21% vs 10% [P = .04]), and
have received at least 2 prescriptions for a systemic
corticosteroid (34% vs 17% [P = .01]). Longitudinal outcomes
among patients for the 12 months before SAC enrollment versus
12 months after SAC enrollment demonstrated significant
reductions in acute exacerbations (from 35 to 8 [P <.001]),
hospitalizations (from 21 to 1 [P <.001]), and intensive care unit
admissions (from 8 to 1 [P = .02]).

Conclusions: The study highlights significant morbidity among
predominately Black pediatric patients with severe asthma,
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particularly those followed in a SAC versus in SDCs at a tertiary
care referral center. The findings demonstrate the value of
targeted multidisciplinary approaches to reduce asthma
utilization and improve outcomes among high-risk patients. (J
Allergy Clin Immunol Global 2025;4:100417.)
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Asthma is one of the most common chronic childhood diseases,
and severe asthma in children is associated with a significantly
increased risk for morbidity and mortality.l'3 Furthermore,
although only 5% to 10% of the 7 million children with asthma
in the United States have severe disease,*” those children dispro-
portionately account for half of the estimated $81.9 billion annual
costs of asthma care.® Prior studies have established that
improved asthma control and reduced morbidity are significantly
more likely if an asthma specialist, such as an allergist or pulmo-
nologist, is involved in the diagnostic assessment and develop-
ment of treatment plans for children with asthma,”” but
significant gaps remain in knowledge regarding the most effective
care model for children with severe disease.

Multidisciplinary clinics have emerged as an alternative care
model to provide personalized and comprehensive care for
patients with complex and refractory asthma. Multidisciplinary
care for severe asthma involves a team of specialists, typically led
by allergists and pulmonologists, who focus on an accurate
diagnosis of severe asthma, classification of asthma phenotype,
tailored pharmacologic treatments, and provision of ancillary
services to address socioeconomic and psychological factors (eg,
social determinants of health).'”"'" Multidisciplinary clinic staff-
ing varies by institution and provider availability but generally in-
cludes 2 or more asthma specialists from different specialties
(typically allergy or pulmonology), respiratory therapists, phar-
macists, psychologists, and social workers.'>'* A fundamental
benefit is the consolidation of expertise into a single visit with
the aim of improving care coordination and reducing fragmented
decision making.'* Despite the goal of decreasing health care uti-
lization and improving asthma outcomes, there are limited data
comparing the effectiveness of multidisciplinary clinics with con-
ventional specialty single-discipline clinics (SDCs) for managing
severe asthma in children.

The recognition of psychosocial factors that contribute to
health outcomes is a critical component of multidisciplinary care,
as they are unique to each patient and family and have a profound
influence on all aspects of health, particularly in chronic diseases.
To address these challenges, multidisciplinary asthma care
commonly incorporates key collaborative services, including
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Abbreviations used
AC: Arkansas Children’s
ACT: Asthma Control Test
ED: Emergency department
EHR: Electronic health record
ICD-10: International Classification of Diseases, 10th Revision
ICU: Intensive care unit
IQR: Interquartile range
NHLBI: National Heart, Lung, and Blood Institute
SAC: Severe asthma clinic
SCS: Systemic corticosteroid
SDC: Single-discipline clinic

clinical psychology and social work. The impact, either clinically
or economically, of psychological services is unclear, with few
studies examining the relationship of psychosocial factors to
health outcomes in severe asthma; however, benefits of multidis-
ciplinary clinics have been shown for other chronic diseases.'”
Furthermore, despite the significant influence of social determi-
nants of health, research exploring the impact of social services
consultation on health outcomes in children is limited.'® Nonethe-
less, it is clear that addressing socioeconomic and psychological
factors is a critical component of effective severe asthma care. By
integrating wraparound ancillary services, multidisciplinary care
can effectively address the diverse needs of patients and families,
leading to improved outcomes and reduced health care utilization.

This study’s overarching goal is to characterize asthma out-
comes for children with severe disease who are being followed at
Arkansas Children’s (AC) tertiary specialty care clinics. Herein,
we compare outcomes between pediatric patients managed in the
AC multidisciplinary severe asthma clinic (AC SAC) versus in
specialty single-discipline (SDCs) clinics and describe longitu-
dinal outcomes for children followed in the SAC for at least 12
months.

METHODS
Study design

This retrospective cohort study, which was approved by the
University of Arkansas for Medical Sciences Institutional Review
Board for Humans Subjects Research, investigated health out-
comes over a 12-month period among 2 groups of children with
severe asthma who were managed in either the multidisciplinary
AC SAC or specialty SDCs (ie, the AC allergy or pulmonary
clinic). A comparative analysis was performed on the SAC and
specialty SDC outcomes, including acute health care utilization
(ie, hospitalizations and emergency department [ED] visits) and
exposure to psychosocial services, systemic corticosteroid (SCS)
prescriptions, controller medications, and biologic therapies. The
study period for the comparative analysis between the SAC and
the specialty SDCs spanned a duration of 12 months and had to
have included at least 2 visits. The earliest visit within the 12-
month period was defined at the start of the study. A separate
longitudinal analysis was conducted to characterize the impact of
multidisciplinary care on outcomes, including asthma exacerba-
tions, inpatient health care utilization (ie, hospitalizations and
intensive care unit [ICU] admissions), asthma symptom control,
and spirometry 12 months (* 3 months) after the initial visit to the
SAC.
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Participants

The study population included patients who were enrolled in
the AC SAC and the specialty SDCs between January 1, 2018, and
July 1, 2022. The population was identified by using either the AC
electronic health record (EHR) database repository or the AC
SAC patient registry. Those with severe asthma from specialty
SDCs were identified by using the International Classification of
Diseases, 10th Revision (ICD-10), codes for severe persistent
asthma (J45.5%), as coded by asthma specialists in the allergy
and pulmonary subspecialty disciplines. Patients enrolled from
the multidisciplinary SAC were referred by allergy or pulmonary
specialists because of concerns for poorly controlled asthma
despite advanced asthma treatments and extensive diagnostic
evaluation performed to ensure an accurate diagnosis of severe
asthma. All participants were between 5 and 18 years old at
enrollment and had at least 2 visits to either the SAC or an SDC
within a 12-month period. A subset of the SAC participants
were included for longitudinal analysis if they had a follow-up
visit 12 months (= 3 months) after their initial visit to the SAC.
Any patient having significant underlying respiratory disease
other than asthma, such as cystic fibrosis or bronchiectasis, was
excluded. To prevent overlapping study populations, the partici-
pants who were initially followed in allergy or pulmonology
SDCs and subsequently referred to the SAC were included in
the SAC cohort.

To measure alignment of prescribed controller medications
with guideline-based recommended therapies for severe asthma,
asthma medications were identified by using the AC EHR and
assessed in accordance with the preferred step therapies outlined
in the National Heart, Lung, and Blood Institute (NHLBI) 2020
Asthma Management Guidelines.'” Controller medications were
grouped into 2 categories based on age and prescribed therapies:
group 1 consisted of step 3 and step 4 preferred therapies and
group 2 consisted of step 5 and step 6 preferred therapies. No pa-
tients were receiving step 1 or step 2 therapy.

Outcome measures

Primary outcome measure. In this study, specific criteria
were used during EHR data collection to clearly define both
hospitalizations and ED visits within the AC health system.
Hospitalizations were defined as those encounters with a severe
asthma diagnosis (ICD-10 J45.5%) and an AC Asthma Protocol
order. The AC Asthma Protocol is a provider-ordered institutional
protocol that is routinely used during hospitalizations for asthma
exacerbations to guide the administration of acute therapies by
respiratory therapists. ED visits were identified by an associated
severe asthma diagnosis (ICD-10 J45.5%) for the encounter and a
provider order for albuterol-ipratropium administration.

The primary outcome was the median difference in acute health
care utilization, based on hospitalizations and ED visits, because
of asthma exacerbations among patients followed in the SAC
versus among those followed in SDCs. All acute exacerbations
included for analysis were defined as asthma-related hospitaliza-
tions and ED visits.

Secondary outcome measures. Secondary outcomes
were compared among those seen at the SAC and those seen at
specialty SDCs and included SCS prescriptions and psychology
or social worker service utilization. Prescriptions for an SCS,
either intramuscular or oral, form a critical component in treating
acute asthma exacerbations; thus, the number of SCS
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prescriptions was compared between the SAC patients and
specialty SDC patients. Analysis of the utilization of psychology
and social work services was attempted; however, because of
limitations with EHR data collection, reliable characterization
could not be performed.

For longitudinal secondary outcomes among the SAC patients
only, asthma exacerbations (ED or acute care visits), hospitali-
zations, ICU admissions, asthma symptom control, and spirom-
etry were examined over a 12-month period starting from the
initial visit. An asthma exacerbation was defined as any acute (ie,
ED or ambulatory) visit requiring the patient to be seen by a health
care provider within the AC health system. Asthma symptom
control was assessed using the Asthma Control Test (ACT), a
validated survey that measures asthma control in adults and
children, with a score of 19 or lower indicating poorly controlled
asthma.'®'” A change in ACT score as indicated by at least a 3-
point increase was considered to be clinically significant.”**'
Spirometry, a vital tool for assessing asthma-related risk and
impairment, was used to measure FEV ;% value, expressed as
percent predictive of reference population values. A clinically
important improvement in FEV % value was defined as more
than a 12% increase.'®

Statistical analysis

Descriptive statistics were used to summarize the characteristics
of the study population. Comparisons between the 2 study
populations were performed using the Fisher exact test for
categoric variables and Welch 7 test for continuous variables.
Nonparametric Wilcoxon rank sum tests were used for comparing
the median of count variables between the groups. Multiple logistic
regression models were used to examine the association between
study populations and acute health care use, SCS prescriptions,
and wraparound ancillary service exposure, with adjustments for
imbalances by including a covariate for the SAC group indicator.
Longitudinal assessment of outcome measures in the SAC study
population was performed by using paired ¢ tests.

RESULTS
Comparative analysis of the SAC and specialty
SDCs: Study population

The comparative cohort (n = 280) shown in Table I included 56
children from the SAC and 224 children from the specialty SDCs.
Sex distributions were predominantly male in both the SAC
(54%) and specialty SDC (58%) groups. Statistically significant dif-
ferences were identified for ethnicity and race. No Hispanic patients
were identified in the SAC, whereas Hispanic patients comprised
10% of the specialty SDC group (P = .01). Regarding race, 79%
of patients in the SAC identified as Black, versus 52% in the spe-
cialty SDCs (P =.0002). The median age at study entry was slightly
higher for the SAC group (11 years [interquartile range (IQR) = 8-
13]) than for the specialty SDC group (10 years [IQR = 6-14]);
however, the difference was not statistically significant (P = .09).

In the longitudinal SAC cohort, shown in Table II, 27 patients
were identified as having follow-up visits within 12 months (* 3
months). The mean follow-up interval was 11.3 months from the
initial visit. The cohort was predominantly male (52%), with a
median age of 10.6 years (IQR = 9.1-13.3). The majority of
SAC patients were Black (71%), mirroring the racial distribution
of the comparative cohort.
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TABLE I. Comparative analysis demographics of the AC SAC
and specialty SDCs

Characterisic SAC (n = 56) SDC (n = 224) P value
Age (y) median (range) 11 (8-13) 10 (6-14) .09*
Sex 55%
Male 55% 60%
Female 45% 40%
Race <.001+
Black 79% 52%
White 21% 36%
Other 0% 12%
Ethnicity .01+
Non-Hispanic 100% 88%
Hispanic 0% 10%
Other 0% 2%

*Wilcoxon rank sum test.
tFisher exact test.

TABLE Il. Demographics of the SAC participants included in
the longitudinal analysis

Characteristic SAC (n = 27)
Mean follow-up time (mo) 11.3
Age (y), median (range) 10.6 (9.1-13.3)
Sex

Male 52%

Female 48%
Race

Black 71%

White 25%

Other 4%
Ethnicity

Non-Hispanic 100%

Hispanic 0%

Comparative analysis of the SAC and specialty
SDCs: Acute health care utilization

The majority of patients had no ED visits or hospitalizations
during the 12-month study period. ED visits were observed in
19.6% of the SAC group and 11.6% of the specialty SDC group,
whereas 21.4% of patients in the SAC group and 10.3% of patients
in the specialty SD group experienced hospitalizations. Assessment
of the proportions of patients with ED visits and hospitalizations
revealed a significant difference in hospitalization rates between
the 2 groups, but not in ED visits. As seen in Fig 1, the percentages
of SAC patients who had 1 (10.7%) or 2 (8.9%) hospitalizations
were higher than the percentages of specialty SDC patients
(8.5% and 1.3%, respectively) (P = .04). The percentage of SAC
patients who had at least 1 ED visit (19.7%) was higher than the
percentage of specialty SDC patients (11.5%), but this difference
was not statistically significant (P = .12).

Comparative analysis of the SAC and specialty
SDCs: Ambulatory visits and asthma medications
Significant differences were also seen for total ambulatory
visits between groups based on a post hoc analysis. The percent-
age of patients of the SAC who had 4 or more ambulatory visits
(55.4%) was higher than the percentage of specialty SDC patients
(37.1%) (P = .02). Regarding asthma medications, the numbers
of SCS prescriptions between groups were significantly different
(Fig 2). The proportion of SAC patients who required 2 or more
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FIG 1. ED visits and hospitalizations in the SAC and specialty SDCs. Percentages of patients from both
groups over 12 months with 1 or at least 2 ED visits and hospitalizations.
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FIG 2. Comparison of asthma treatments between the SAC and specialty
SDCs. Proportions of patients prescribed various treatments, including
SCSs (>2 prescriptions), long-acting muscarinic antagonists (LAMAs),
leukotriene receptor antagonists (LTRAs), and biologic therapies. Also
shown are the percentages of patients receiving NHLBI steps 3 and 4 and
steps 5 and 6 therapies.

prescriptions (34%) was larger than the proportion of specialty
SDC patients (17%) (P =.01). In terms of controller medications,
the SAC patients also demonstrated higher use of certain treat-
ments. As shown in Fig 2, long-acting muscarinic antagonists,
leukotriene receptor antagonists, and biologic therapies were
used substantially more among the SAC patients than among
the patients of specialty SDCs (P <.001). Furthermore, of those
seen in the specialty SDCs, 17.86% (n = 40) were prescribed
NHLBI step 3 or step 4 therapies and 32.59% (n = 73) were pre-
scribed step 5 or step 6 therapies. Among the SAC patients, the
respective proportions were 14.3% (n = 8) for step 3 or step 4
and a notably higher 80.4% (n = 45) for step 5 or step 6.

Longitudinal analysis of the SAC

As shown in Fig 3, compared with the 12-month period before
enrollment in the SAC, there was a significant reduction in acute
exacerbation rates (from 35 to 8 [P <.001]), number of hospital-
izations (from 21 to 1 [P <.001]), and ICU admission rates (from 8
to 1 [P = .02]) after enrollment. Further, there was a median

reduction of 2 SCS prescriptions per patient (IQR = 1-3) (P =
.0007). Despite a median ACT score increase of 2 points (P =
.043 [IQR = 0-6]), a minimally clinically important improvement
(=3-point increase) was not seen. FEV,% value demonstrated a
negligible median increase of 1% (P >.9 [IQR = 71-98]).

DISCUSSION

Our findings suggest that although a multidisciplinary
approach to management of severe asthma such as that imple-
mented in the AC SAC shows higher health care utilization when
compared with the approach taken at specialty SDCs, an overall
significant reduction in acute utilization over time was observed
in the SAC patients. Thus, dalthough the SAC patients exhibited a
higher likelihood of multiple hospitalizations and SCS pre-
scriptions, it is important to note that this does not necessarily
indicate a shortcoming in multidisciplinary management. Rather,
we believe that it emphasizes the considerable disease severity
and associated morbidity among patients referred to the AC SAC.
Furthermore, the strikingly higher health care utilization
observed in our predominantly Black SAC population signals a
critical health care disparity that is likely shaped by inequities
related to social determinants of health, underscoring the
importance of multidisciplinary expertise.

Despite the higher health care utilization seen among the SAC
patients, longitudinal analysis revealed significant reductions in
asthma exacerbations, hospitalizations, ICU admissions, and SCS
prescriptions 12 months after the initial visit. Similar findings
have been noted among pediatric cohorts followed in other SACs
nationwide. Molina et al observed a significant decrease in
average exacerbation frequency (per patient) among 110 children
receiving multidisciplinary care for severe asthma at the Chil-
dren’s Hospital of Pittsburgh.”” A study by Patel et al also demon-
strated significant declines in hospitalizations and SCS
prescriptions among 54 Medicaid-eligible children (aged 5-18
years) 12 months after enrollment in the multidisciplinary SAC
at the Children’s Hospital of Michigan.24 Furthermore, no differ-
ences were identified for FEV,% value after 12 months, which is
similar to the lack of change observed in our study. In contrast to
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FIG 3. Longitudinal health outcomes at baseline and follow-up in the SAC. The data show a significant
reduction in the percentage of patients with exacerbations, hospitalizations, ICU admissions, and systemic

SCS prescriptions from baseline to follow-up.

our findings, significant reductions in ED visits were also
observed.”” A separate prospective 3-year longitudinal study of
111 children with severe asthma by Ross et al also demonstrated
improvements in exacerbation frequency and symptom control,
but not for lung function.”

All new patients in the SAC are routinely seen by a psychol-
ogist and social worker, with psychosocial screening measures
and an initial semistructured interview conducted. Follow-up is
determined on the basis of the screening measures, patient- and
family-identified needs, and known barriers to accessing care (eg,
transportation problems, refill history, school attendance). Com-
parison of psychosocial services between SAC and the specialty
SDCs was attempted, but because of EHR data limitations,
reliable characterization could not be performed for the specialty
SDCs. Psychology and social work services are commonly
recorded less systematically within the EHR, predominantly as
free-text narrative notes. This presents significant challenges for
accurate data collection and analysis, consequently limiting the
insights regarding the impact on severe asthma at our institution.
Nevertheless, previous studies suggest higher rates of anxiety and
depression among children with asthma than among those without
asthma.” Mechanistic studies have also identified biologic, indi-
vidual, family, and community psychosocial factors that
contribute to increased asthma morbidity,”> with a greater number
of ambulatory and ED visits seen in those with comorbid depres-
sion.”®”” Past research also suggests screening for social determi-
nants of health, particularly for shelter, food, and utility
assistance, as associations with decreased hospitalizations and
ED visits in the multidisciplinary SAC at Rady Children’s Hospi-
tal are noted.'' Therefore, incorporation of these psychosocial
services likely contributed to the significant improvements seen
in asthma outcomes among this high-risk population receiving
multidisciplinary care.

A fundamental advantage of multidisciplinary care is the
capacity to streamline expertise across multiple subspecialties
into a single appointment. Interestingly, our post hoc findings
demonstrated a larger proportion of patients from the SAC group
having 4 or more outpatient visits. Although our analysis included
all ambulatory visits, irrespective of whether these were routine

visits or visits for acute indications, this finding suggests that
multidisciplinary care may require more ambulatory visits to
effectively manage severe asthma despite consolidation of exper-
tise. Another significant finding was the difference seen in pro-
vider prescribing patterns for controller medications in the SAC
and specialty SDCs. The patients in the SAC were prescribed
leukotriene receptor antagonists, long-acting muscarinic antago-
nists, and biologic therapies, including NHLBI step 5 and step 6
therapies, more frequently than their SD group counterparts were.
Exploring prescribing patterns in severe asthma is important
because it can identify potential disparities in access to these ther-
apies, particularly with regard to emerging biologic therapies.

It is important to acknowledge several limitations in this study.
First, because of its retrospective single-institution study design,
our study’s ability to establish causality or control for potential
confounding variables is limited. Another limitation is the
potential underrepresentation of health care utilization, as
patients might have sought care from a non-AC ED, urgent
care, or primary care setting, which would not have been
accounted for in our data. The study also had a relatively short
follow-up period of 12 months, which may not be sufficient to
compare sustained improvement in outcomes between the SAC
and specialty SDCs over time. Further, the comparative analysis
between the SAC and the specialty SDCs was a snapshot in time
and did not examine outcomes over the 12 months preceding
study period. As such, future investigations should aim to
compare these differences in both groups over time to charac-
terize the difference in outcomes among pediatric patients with
severe asthma. The SAC participants may have been subject to
selection bias, as patients referred to the SAC may have been
previously followed at an AC SDC and were referred to the SAC
owing to the severity and complexity of their asthma. Lastly, the
study relied on EHR data, which has previously been noted as a
concern regarding data quality. A significant decline is noted in
those included for longitudinal analysis from the SAC owing to a
lack of available data on key outcome measures from the SAC
registry over the 12-month study period. Highlighting a lack of
consensus guidance for EHR-based investigations on asthma
outcomes, a recent systemic review by Bonini et al noted the
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considerable variability among data collected from EHRs,
including variability in severity documentation, prescription
data, and acute care visits (eg, ED visits and hospitalizations).18
As the data utilized in this analysis were sourced primarily
from a single health system in which the majority of care was
delivered, there is potential for incomplete data owing to the pos-
sibility of health care utilization outside AC.

Despite these limitations, our findings suggest that health care
providers and institutional stakeholders should consider the value
of multidisciplinary care when managing patients with severe
asthma. Furthermore, we believe that there is a significant
potential for collaboration with community-based allergy and
immunology providers to strengthen severe asthma management.
The findings of this study provide evidence that although certain
children with severe asthma achieve disease control in specialty
SDCs, there is a subset that may benefit significantly from a
multidisciplinary approach. Future investigation is needed to
further understand the mechanisms underlying the benefits of
multidisciplinary care, as well as to identify strategies for
optimizing the delivery of care that improve morbidity and
mortality for this vulnerable population.
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