What role does asthma medication have
in ADHD or depression?
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steroid-based inhalers. These drugs have
been implicated in behavioral changes,
such as increased hyperactivity, similar to
symptoms of attention-deficit/hyperac-
tivity disorder (ADHD) and oppositional
defiant disorder (ODD)}; this scenario is
more of a concern in children than adults.
This raises the question of whether these
medications are physiologically linked to
behavioral symptoms because of a sug-
gested association with serotonin.?? If this
is the case, it is necessary to identify and
evaluate possible psychiatric effects of
these asthma agents.

How asthma medications work
Some asthma agents, such as montelukast,
act as either leukotriene-related enzyme
inhibitors (arachidonate 5-lipoxygenase)
or leukotriene receptor antagonists. These
drugs block production of inflammatory
leukotrienes, which cause bronchocon-
striction. Leukotrienes also can trigger
cytokine synthesis, which can modulate
leukotriene receptor function. Therefore,
leukotriene antagonists could interfere
with cytokine function.®*

Corticosteroid inhalers suppress inflam-
matory genes by reversing histone acety-
lation of inflammatory genes involved in
asthma. These inhalers have been shown
to reduce cytokine levels in patients with
chronic lung disease and those with mod-
erate to severe asthma.’® Corticosteroids
also have been associated with a decrease
in serotonin levels, which could contribute
to depression.”

Possible link between asthma

and serotonin

Serotonin plays an integral role in observ-
able, dysfunctional behaviors seen in
disorders such as ADHD and ODD. In
previous studies, serotonin modulated
the cytokine network, and patients with
asthma had elevated levels of plasma sero-
tonin.?® These findings imply that asthma
medications could be involved in altering
levels of both cytokines and serotonin.
Pretorius® emphasized the importance of
monitoring serotonin levels in children
who exhibit behavioral dysfunction based
on these observations:

¢ Persons with asthma presenting with
medical symptoms have elevated serotonin
levels.

® Decreased serotonin levels have
been associated with ADHD and ODD;
medications for ADHD have been shown to
increase serotonin levels.

¢ Asthma medications have been shown
to decrease serotonin levels.>?

Asthma medications might be partially
responsible for behavioral disturbances, and
therapeutic management should integrate
the role of serotonin with asthma therapy??
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Clinical considerations

Therapeutic management of asthma
should consider psychiatric conditions
and treatments. Future research should
investigate the overall predisposition for
behavioral dysfunction in persons with
respiratory syncytial virus, a precur-
sor for asthma. Once an asthma patient’s
risk of a psychiatric disorder has been
identified, the clinician can determine
the most effective medications for treating
the condition. If potential medications or
genetic or environmental factors are iden-
tified, we might expect a move toward per-
sonalized care in the not too distant future.

References

1.

Saricoban HE, Ozen A, Harmanci K, et al. Common
behavioral problems among children with asthma: is there
a role of asthma treatment? Ann Allergy Asthma Immunol.
2011;106(3):200-204.

. Pretorius E. Asthma medication may influence the

psychological functioning of children. Med Hypotheses.
2004;63(3):409-413.

. Ménard G, Turmei V, Bissonnette EY. Serotonin modulates

the cytokine network in the lung: involvement of
prostaglandin E2. Clin Exp Immunol. 2007;150(2):340-348.

. Rola-Pleszczynski M, Stankova J. Cytokine-leukotriene

receptor interactions. Scientific World Journal. 2007;7:
1348-1358.

. Kaur M, Reynolds S, Smyth L], et al. The effects of

corticosteroids on cytokine production from asthma lun;
lymphocytes. Int Inmunopharmacol. 2014;23(2):581-584.

. Honda R, Ichiyama T, Sunagawa S, et al. Inhaled

corticosteroid therapy reduces cytokine levels in sputum
from very preterm infants with chronic lung disease. Acta
Paediatr. 2009;98(1):118-122.

7. Pretorius E. Corticosteroids, depression and the role of

serotonin. Rev Neurosci. 2004;15(2):109-116.

Corticosteroids
have been

associated with

a decrease in

serotonin, which
could contribute

to depression

Current Psychiatry
Vol. 16, No. 6

| 51



