Editorial

Diabetes and Glycemic Dysfunction in Asthma ®
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Because of its heterogeneity, investigators have long sought to
characterize asthma into distinct phenotypes and endotypes,
seeking to gain insight into pathobiology toward development of
targeted treatment options. Although studies have differed in
their conclusions and classifications, asthma among individuals
without allergy and evidence of atopic sensitization, referred to
by the variably overlapping terms T2-low asthma, nonallergic
asthma, or noneosinophilic asthma, has been consistently iden-
tified." Efforts to understand risk factors for severe and poorly
controlled asthma, apart from traditional allergic triggers, may be
especially relevant to these individuals.

Prediabetes and diabetes have been recently identified as risk
factors for asthma exacerbations in adults.”* These conditions
clinically manifest as fasting hyperglycemia and, in the case of
type 2 diabetes, are characterized by stereotyped elevations in
insulin resistance and systemic inflammation. Mechanistic
studies have shown that insulin exposure, which is initially
increased in those with insulin resistance, causes animal and
human airway smooth muscles to adopt a procontractile
phenotype and heightens their sensitivity to neurally mediated
bronchoconstriction.”” Diabetes has also been speculated to
precipitate mucus metaplasia through increased availability of
beta-catenin.® Hyperglycemia, separate from insulin resistance,
favors growth of bacterial organisms and has observational as-
sociations with greater risk of respiratory infection.” Such reports
provide some evidence that the spectrum of disorders in glucose
homeostasis, ranging from clinically silent insulin resistance to
diabetes and frank hyperglycemia, may directly impact asthma
morbidity.

However, prediabetes and diabetes are often comorbid with
obesity and dyslipidemia, other linchpins within the metabolic
syndrome. These conditions, with their attendant biochemical,
cellular, and physiologic changes, can occur upstream of diabetes
and have also been linked with more severe and uncontrolled
asthma.'® In the setting of these complex relationships, carefully
designed studies are necessary to distinguish factors that are in-
dependent, implying possible benefit from their intervention,
and that are dependent, useful for identifying patients at a higher
risk for poor outcomes.

In this issue, Yang etal'" shed further light on this question by
examining the relationship of glycated hemoglobin (HbA, ) with
pulmonary function and asthma exacerbations in the UK
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Biobank, a large population study of adult participants recruited
from the United Kingdom. HbA, relates to an individual’s
average concentration of blood glucose in the previous 3 months,
and it is used to both diagnose prediabetes and diabetes and
monitor their response to treatment. Readers should note that
the HbA, is reported in this study as mmol/mol, and that a 11
mmol/mol difference corresponds to a 1% difference in
HbA,."?

The authors constructed a cross-sectional cohort of 47,606
individuals with asthma but without physician-diagnosed dia-
betes. Within this cohort, they report a positive association be-
tween HbA; . and lifetime odds of an asthma hospitalization and
an inverse association between HbA . and FEV and forced vital
capacity, 2 measures of pulmonary function. In categorical
analysis, compared with those with HbA;. in the nondiabetic
range, individuals with HbA;. in the prediabetic and diabetic
range had 68% higher odds of reporting a lifetime asthma hos-
pitalization and a Z-score difference of 0.015 in FEV; and forced
vital capacity. These results were maintained in a sensitivity
analysis removing those who smoked greater than 10 pack-years,
and with respect to hospitalizations, removing those who re-
ported their asthma hospitalization before their HbA;,
measurement.

This study comes with key strengths. The sample size is the
largest to date to have examined this question. The population is
well characterized, owing to the rigorous study procedures of the
UK Biobank, which allowed for better adjustment of relevant
confounders including smoking, inflammation, and body mass
index. The hospitalization outcome was determined through
examination of health record data, which overcomes limitations
of participant recall, and it is a particularly relevant measure of
asthma morbidity. Finally, the sensitivity analysis excluding those
who had asthma hospitalizations in the past, before their HbA,
measurement, did not cause qualitative differences in point
estimates despite some loss of statistical significance, which
enhances confidence in the directionality of the association.

The exclusion of participants with physician-diagnosed dia-
betes is a notable design choice. By doing so, the authors better
safeguard the validity of the measured HbA,. as a marker of
metabolic health. Individuals with diabetes will likely use med-
ications that decrease HbA;, and may also alter health behavior
upon diagnosis, introducing pathways that would distort the
association under study. However, as a consequence of this de-
cision, the study does not apply to individuals with established
diabetes, which has implications for potential populations who
may benefit.

There are some important limitations that were appropri-
ately acknowledged by the authors. This includes the
restricted age (adults aged 40-69 years) and the cross-sectional
study design, especially as it pertains to lung function, which
did not incorporate available temporal data within the analytic
methods. Perhaps more critically, there was no adjustment for
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medication use characteristics and for other forms of
metabolic  dysregulation, including  dyslipidemia  and
hypertension.

In addition, the lung function differences in this study are
suggestive of a restrictive pattern, characterized by a diminished
FEV; and forced vital capacity without differences in their ratio,
rather than an obstructive pattern, which would be more
reflective of asthma. This association, which has been consis-
tently reported in diabetes, is hypothesized to reflect pulmonary
parenchymal glycation and early fibrosis rather than asthma-
related airways disease.'” As also acknowledged by the authors,
the magnitude of these differences is minor and of uncertain
clinical significance.

Taken together with previous work, this study builds upon
evidence that disorders of glucose metabolism may increase
asthma morbidity. More questions naturally arise: which factors
within the regulatory pathway are most important; do these as-
sociations apply in patients with clinically silent insulin resis-
tance; what occurs in the presence of other metabolic diseases;
and in what time scale can changes be attributed? Such questions
are ideally answered in longitudinal studies with specific atten-
tion to biological intermediaries relevant to glucose homeostasis.
Although certainly compelling, it is premature to consider
intervention in these conditions as an option to improve patients
with asthma, and more studies are needed.

More broadly, it remains unclear whether “metabolic asthma”
exists as a distinct endotype or an epidemiologic phenomenon.
Metabolic dysfunction is a complex network of conditions that
are often comorbid, many of which have their individual claims
on asthma. Disentangling these important concepts is necessary
to understand whether intervention in glycemic and metabolic
dysfunction can meaningfully improve asthma outcomes.
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