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Overall, this case illustrates that our newer biologics, often
reserved for refractory disease, can be extended to our youngest
patients in whom traditional therapies may not be ideal. For pediatric
L-HES in particular, which is mediated by excessive interleukin-5
production by clonal T cells, we would advocate for early use of
mepolizumab owing to its direct antagonism of the mechanism of
disease and its favorable safety profile, with a goal to reduce steroid
dosing to the lowest possible, if not zero, to maintain normal eosino-
phil counts and prevent end-organ dysfunction.
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Increased health care use in patients with moderate-to-severe
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asthma due to frequent preferred medication changes

Asthma is the most common chronic pediatric respiratory disease,
affecting 6.1 million US children under the age of 18 years,' with 60%
of these children diagnosed with having persistent asthma. Per
guidelines of the National Heart, Lung, and Blood Institute, children
with moderate and severe asthma (steps 3-6) should be prescribed
daily inhaled corticosteroids (ICSs).” Studies looking at asthma hospi-
talizations reveal that a history of hospitalization within the past 12
months is a predictor for readmission.® Therefore, identifying meth-
ods to provide the best asthma control possible and to eliminate bar-
riers to care is important. Potential barriers are numerous and
include the inability to access care and a lack of insurance
coverage.*® Guidelines for treatment of difficult-to-control asthma
have focused on re-education, assessment of barriers to care, and
treatment adherence. Adherence is also influenced by multiple fac-
tors, including education, health literacy, transportation, and finan-
cial barriers.* In 2016 and 2017, we observed that insurance
companies in Indiana were changing their preferred ICS + long-act-
ing [3-agonist (LABA) every 2 to 3 months. We were concerned that
this was leading to gaps in medication adherence as physicians, phar-
macies, and patients worked to comply with the frequent changes.
Therefore, we investigated whether these frequent changes resulted
in an increase in hospitalizations for asthma exacerbations within
our high-risk asthma population.

Between January 2016 and December 2017, 98 children (median
age 9.7 years, 60% male, 70% African American) in our high-risk
asthma clinic had at least 1 hospitalization for an asthma exacerba-
tion, for a total of 203 hospitalizations. Of the patients, 89 of 98 (91%)
were covered by Medicaid administered by the state or by 1 of 4 co-
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managed Medicaid-based organizations. All patients had a diagnosis
of moderate or severe asthma per the guidelines of the National
Heart, Lung, and Blood Institute? and were followed in the high-risk
asthma clinic and prescribed daily ICS 4 LABA. For each patient, med-
ication refill history and insurance coverage were reviewed for 3
months before each hospitalization by using state refill databases
and calling pharmacies. Because all patients had insurance that
requires monthly refills, hospitalizations associated with one of the
following were labeled noncompliant: 1) less than 2 refills of ICS in
the prior 3 months, or 2) physician documentation of not taking med-
ication as prescribed despite continuous ICS & LABA access. Hospital-
izations associated with a change in the preferred ICS + LABA
covered by that patient’s insurance company within 3 months of the
hospitalization and led to authorization-related delay and medication
use lapse were labeled “medication refill issue.” Hospitalizations
associated with 2 refills in the 3 months before hospitalization and
no insurance changes were labeled as compliant. Data were analyzed
using Wilcoxon nonparametric test.

Most hospitalizations were associated with medication compli-
ance with the preferred ICS + LABA in the 3 months before hospitali-
zation at 99 of 203 patients (49%), followed by medication
noncompliance (36%) for 3 months before hospitalization, and insur-
ance changes in the preferred ICS + LABA in the 3 months before hos-
pitalization (15%).

First, we compared patients based on medication compliance dur-
ing the 2-year study. Half of the patients hospitalized (49 of 98) had
at least 1 hospitalization associated with medication noncompliance.
Compared with patients who were always compliant with medica-
tions for the 3 months before their hospital admission(s), patients
with a history of at least 1 hospitalization associated with medication
noncompliance had more hospitalizations during the 2-year study
(noncompliant: median 2 hospitalizations [interquartile range: 1-6],
compliant: 1 [1-7], P = .002). To evaluate whether a history of
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Figure 1. Patients with a “medication refill issue” had increased hospitalizations (refill issue: 2 [1-7] hospitalizations/y, no refill issue: 1 [1-6] hospitalizations/y, P < .001) and more
ED visits (5 [1-11] visits/y vs no refill issue: 3 [0-14] visits/y, P=.01). ED, emergency department.

noncompliance led to an increase in emergency department (ED) vis-
its for asthma exacerbations, we compared them with patients who
never had a hospitalization associated with medication noncompli-
ance. There was not an increase in ED visits for asthma exacerbations
among those who had a history of noncompliance (noncompliant: 4
ED visits [0-14], compliant: 3 [0-9], P=.37).

Next, we evaluated whether medication refill issues led to an
increase in hospitalizations. During the 2 years of the study, 25 of 98
patients experienced a change in the medication covered by their
insurance within 3 months of their hospitalization. Compared with
patients who did not experience a change in medication during the
2 years of the study (n = 73), those with a medication refill issue had
higher rates of hospitalizations (refill issue: median 2 hospitalizations
[interquartile range: 1-7], no refill issue: 1 [1-6], P=.001). To evaluate
whether a change in preferred medication led to an increase in ED
visits for asthma exacerbations, we compared ED visits for asthma
during the 2-year period. Compared with patients who never experi-
enced a refill issue during the 2 years of the study, ED visits were
higher for patients who had experienced a medication refill issue
during the 2-year study (experienced refill issue: median 5 ED visits
[interquartile range: 1-11], never experienced a refill issue: 3 [0-14],
P=.01)(Fig 1).

Asthma control is easier to achieve when medication is readily
available and used as prescribed. Children with moderate-to-severe
asthma who miss multiple ICS doses can quickly escalate to requiring
emergency care. Increased hospitalizations and ED visits have been
reported in children with poorly controlled asthma, and ED visits for
asthma have long been used as an adverse outcome for studies of
effectiveness of different asthma control therapies and practices.®
However, within this population, there are multiple factors that con-
tribute to disease morbidity, including gaps in insurance coverage
and access to affordable medications.>’ In this retrospective chart
review of patients with moderate-to-severe asthma followed in a
high-risk asthma clinic, 15% of hospitalizations were associated with
frequent changes in the preferred ICS + LABA approved by insurance
suggesting that frequent changes in asthma medication coverage
lead to an increase in asthma exacerbations requiring higher levels of
care. Noncompliant patients had more hospitalizations with no
change in ED visits, suggesting that patients who are noncompliant
have more severe exacerbations necessitating higher levels of care
that cannot be bridged by an ED visit.

This study has several potential limitations. In determining medi-
cation compliance and refill issues, we were limited to what was
reported in documentation, pharmacy refill history, and insurance

denial of medications. However, our severe asthma clinic has a full-
time nurse who reviews medication refills before each clinic visit.
This allows us to identify issues with medication adherence or insur-
ance coverage with the patient during their visit. Because most clinics
do not have this level of staff support, we suspect that frequent
changes in preferred ICS + LABA are another factor that contributes
to asthma disparities. Another limitation is our lack of a comparison
arm of patients who had a change in their preferred medication but
no lapse in therapy. Of the 203 hospitalizations, only 1 was associated
with a change in preferred medication with no lapse in therapy.
Unfortunately, we did not capture short-acting (3-agonist (SABA) use
in our patients. Future studies should include this measurement to
help evaluate whether failure to obtain ICS + LABA in a timely man-
ner leads to increased use of SABA to maintain control. It is possible
that patients are labeled as uncontrolled with subsequent prescribing
of higher than necessary doses of ICS when in fact patients are not
able to get the lower dose of ICS filled. This study was performed
before the implementation of single maintenance and reliever ther-
apy.” It is possible that using single maintenance and reliever therapy
may lead to better asthma control even in patients who encounter
frequent changes in their preferred ICS & LABA. Future studies should
evaluate whether frequent changes in ICS coverage lead to (1) use of
stronger medications, (2) subsequent poor compliance owing to diffi-
culty in obtaining the correct medication, (3) an increase in SABA use,
and (4) education-related barriers owing to change in color, appear-
ance, and technique of inhaled medications.

Although causes of poorly controlled asthma are multifactorial,
there are still barriers to medication use that need to be further studied.
This study reveals that frequent changes in ICS coverage are associated
with an increase in health care use. Our data should encourage insur-
ance companies and pharmaceutical companies to investigate whether
frequent changes in medication coverage are truly cost-effective.
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Effect of immune checkpoint inhibitors on asthma

Anticancer strategies using immune checkpoint inhibitors (CPIs) are
increasingly being used. The most common strategies involve mono-
clonal antibodies targeting cytotoxic T lymphocyte associated anti-
gen-4, programmed cell death protein (PD-1), and programmed cell
death ligand 1.! By blocking the natural regulation of T cells, they
activate cytotoxic T cells and shift the immune system toward antitu-
mor activity. In some patients, adverse events have been seen with
these therapies.! Mechanistically, it has been suggested that
immune-related adverse events (irAE) may be linked to an autoim-
mune process secondary to T-cell receptor inhibitory phosphatases
that maintain tolerance to autoantigens.”

Pneumonitis has been described as a rare but potentially life-
threatening irAE, with a frequency of 5% in patients treated with anti
—PD-1or programmed cell death ligand 1 therapy.> However, exacer-
bations of preexisting lung conditions have not been ascertained. The
study by Galant-Swafford et al® reported that pneumonitis occurred
more frequently in patients with a history of asthma and chronic
obstructive pulmonary disease than in those without this history.
Despite this, to the best of our knowledge, there have not been any
other studies that support this finding.> Asthma is characterized by
the increased presence of T helper 2 cell lymphocytes and eosino-
phils.® A recent case report study has described asthma as an irAE in
a patient aged 70 years, diagnosed with unresectable bladder cancer
on anti—PD-1 therapy.*® Because of this case study, and the fact that
CPIs have been documented to increase eosinophil levels,® we were
interested in the relationship between CPIs and asthma, specifically
whether CPIs worsen underlying asthma.

Our study is a collaborative project between Memorial Sloan Ket-
tering Cancer Center in New York and National Jewish Health in Den-
ver. As of January 5, 2022, we enrolled 83 patients with grade 2 or
higher immune-related cutaneous adverse events (ircAE) and 32 sub-
jects in our comparison group: those on CPIs without any ircAEs.
Based on a self-reported atopic diseases questionnaire, 13 patients in
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the study have reported a history of asthma. Six of these patients had
pruritus without rash; 3 had eczema; 1 had a maculopapular rash;
and 3 had no cutaneous adverse events.

Of the 13 patients with a history of asthma, most were White men
(11 of 13 White, 9 of 13 male) with an average age of 65 years (ranging
from 41 to 87 years old). Four were treated for kidney cancer, 2 for
bladder cancer, 2 for thyroid cancer, 1 for prostate cancer, 1 for pancre-
atic cancer, 1 for endometrium cancer, 1 for liver cancer, and1 for mela-
noma. Four had no asthma medications listed; 4 of them were on
inhaled corticosteroids (ICS) with short acting bronchodilators as res-
cue (2 with leukotriene inhibitor as well); 2 were on inhaled corticoste-
roids and a long-acting bronchodilator (ICS-LABA) with a short acting
beta agonist (SABA) as rescue; 1 was on SABA only; 1 was on an oral
leukotriene inhibitor only; and 1 was on SABA and an oral leukotriene
inhibitor. With the introduction of a CPI, 1 patient had 5 mg prednisone
added to their asthma regimen (changing from ICS + SABA + leukotri-
ene inhibitor to ICS + SABA + leukotriene inhibitor + 5 mg prednisone),
and another had a leukotriene inhibitor added (ICS +
SABA + montelukast). The remaining 11 patients had no change in
asthma medications after starting CPIs, including those with no asthma
medication listed, even though 9 of 11 of those patients had an increase
in eosinophil levels with the increase ranging from 1.4 to 11 x 10°/L;
P = .05). Thus, although lung adverse events, like pneumonitis, can be
induced with CPI use, we found no evidence for exacerbation of asthma
in our patient population.
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