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The outbreak of coronavirus disease 2019 (COVID-19)
caused by SARS-coronavirus 2 (SARS-CoV-2) has become
apandemic and constitutes a global health emergency [1]. The
number of infected children is increasing, with reports of chil-
dren’s deaths [2—6]. As with adults, no effective anti-COVID-
19 therapy has been found yet for children [7—10].
Researchers from Germany recently provided evidence
that the transmembrane protease serine 2 (TMPRSS2) plays
a key role in SARS-CoV-2 binding to the host cell receptor,
thereby achieving viral invasion and infection [11]. Other
studies also suggest that TMPRSS2 is a drug target for treating
COVID-19, and bromhexine was found to be a strong inhib-
itor of TMPRSS2 [12—-14]. Bromhexine hydrochloride is ap-
proved in many countries as a commonly used over-the-
counter (OTC) expectorant for both adults and children and
has been marketed since 1963 [15, 16]. It is characterized by
low side effects and relatively low cost [17]. Considering all
these characteristics, bromhexine hydrochloride could be an
ideal candidate as a potential COVID-19 treatment [17-19].
As far as safety is concerned, the incidence of adverse
reactions to bromhexine hydrochloride has been similar in
children and adults. Though unlikely, if there are signs or
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symptoms of skin reactions or allergic reactions, patients
should seek medical advice and discontinue bromhexine hy-
drochloride immediately [15]. It should be used with caution
in the presence of obstructed bronchial motor function or large
amounts of secretions [15]. Also, it is not recommended for
use in children under 2 years of age owing to the risk of life-
threatening side effects [20].

According to the results of cell experiments, the half maximal
inhibitory concentration (ICs) of bromhexine hydrochloride on
TMPRSS?2 protease is 0.75 uM, and the target cell concentration
is about 308.62 ng/mL [14]. The pharmacokinetic data for oral
bromhexine hydrochloride show that the adult maximum blood
concentration (C,,x) with oral administration of 8 mg
bromhexine hydrochloride is 22.50+7.50 ug/L [21], and the
concentration in the parenchymal tissue of the lung is 54—
132.75 ng/mL, far less than the concentration of target cells
[22]. Because the new pharmacokinetic parameters of
bromhexine hydrochloride are proportional to an oral dose of
8-32 mg [21], the pulmonary concentration with 32 mg of the
drug would be 216-531 ng/mL (median 373.5 ng/mL), which
could achieve the target cell concentration to inhibit TMPRSS?2.
In adults, Yong et al. suggested an oral dose of bromhexine
hydrochloride up to 96 mg per day in clinical practice [23] to
maximize the drug concentration in blood. We did not find re-
ports of pediatric use experiences [24].

As of June 12, 2020, six clinical trials have been registered
to explore the therapeutic potential of oral bromhexine hydro-
chloride in patients with COVID-19. The only clinical trial in
children was registered by our group [25]. The use of new
therapeutic methods in children should be undertaken very
cautiously, because the pathogenesis of COVID-19 in chil-
dren is still not clear. After comprehensive consideration of
age, pharmacokinetics and safety, we propose initially study-
ing the use of bromhexine hydrochloride at the maximum
dosage recommended by drug labels in pediatric patients with
suspected and mild cases of COVID-19. The oral dose will
depend on age as follows: 12 mg, 24 mg and 48 mg daily in
three divided doses for ages 2—5 (weight<50 kg), 613
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(weight> 50 kg) and 1418, respectively. However, we have
not recruited patients because very few children have been
diagnosed with COVID-19 in China thus far.

We propose that the use of bromhexine hydrochloride in
the treatment of pediatric COVID-19 be studied in clinical
research and clinical practice to fight against the spread of
COVID-19 throughout the world.
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