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A Commentary on

Treating Pediatric Asthma According Guidelines

by Tesse, R., Borrelli, G., Mongelli, G., Mastrorilli, V., and Cardinale, F. (2018). Front. Pediatr. 6:234.
doi: 10.3389/fped.2018.00234

The article by Tesse et al. entitled “Treating Pediatric Asthma According Guidelines” reviewed the
conventional and new therapeutic treatment approaches available for pediatric asthma according
to guidelines, providing a very good summary of the current pediatric asthma treatment and
management landscape from a practical perspective (1). However, the authors incorrectly stated
that there were no studies on the use of the anticholinergic agent tiotropium in children with
asthma. In this response, we would like to summarize the current indications and available data
on tiotropium for those clinicians who might not be aware of the possibility of its use in children.

Several large-scale Phase II and III clinical trials have been conducted to evaluate tiotropium
(5 and 2.5 µg doses) delivered via Respimat R© as an add-on therapy to at least inhaled
corticosteroids (ICS) across a range of asthma severities. These studies involved 1,691 children
and adolescents with different asthma severities (Table 1). Based on the efficacy and safety data
from the above-mentioned trials, the indication for once-daily tiotropium Respimat R© as add-on
maintenance therapy for asthma was expanded to include patients aged 6 years and older in the
EU (5 µg as two puffs of 2.5 µg once daily) (7) and the USA (2.5 µg as two puffs of 1.25 µg
once daily) (8). Indeed, the latest Global Initiative for Asthma recommendations include once-
daily tiotropium as a treatment option for addition to ICS plus a long-acting β2-agonist at Steps 4
and 5 in adolescents and adults (aged 12 years and over) with a history of exacerbations (9). We
briefly summarize below the data published from the clinical studies with tiotropium in children
and adolescents.

Data have been published from two Phase III studies of tiotropium in adolescents aged 12–17
years. In adolescents with symptomatic moderate asthma, addition of once-daily tiotropium to
at least ICS maintenance treatment significantly improved peak forced expiratory volume in
1 second (FEV1) within 3 h post-dose (FEV1(0−3 h)) and trough FEV1 (5 µg dose) response,
and demonstrated a trend for improved asthma control and quality of life compared with
placebo in the RubaTinA-asthma R© study (NCT01257230) (2). In the PensieTinA-asthma R© study
(NCT01277523) involving adolescents with symptomatic severe asthma, although improvements
in the primary endpoint—peak FEV1(0−3 h) response—were not statistically significant with
tiotropium 5 µg vs. placebo, numerical improvements were observed in measures of lung function
and asthma control (3).
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TABLE 1 | Overview of trials with tiotropium Respimat® in adolescents and children with asthma.

Trial name

(NCT number)

Persistent

asthma

severity

Baseline therapy Phase Treatment

duration,

weeks

Treatment group, na

ADOLESCENTS (12–17 YEARS)

RubaTinA-

asthma®

(NCT01257230) (2)

Symptomatic

moderate

For 12–14 years:

ICS (200–800 µg BUD-eq)b

For 15–17 years: medium-dose ICS

(400–800 µg BUD-eq)b

III 48 Tio 5 µg, 134

Tio 2.5 µg, 125

Placebo, 138

PensieTinA-

asthma®

(NCT01277523) (3)

Symptomatic

severe

For 12–14 years:

high-dose ICS (>400 µg BUD-eq)

+ ≥1 additional controllersc

Medium-dose ICS (200–400 µg BUD-eq)

+ ≥2 additional controllersd

For 15–17 years:

high-dose ICS (800–1600 µg BUD-eq)

+ ≥1 additional controllersc

Medium-dose ICS (400–800 µg BUD-eq)

+ ≥2 additional controllersd

III 12 Tio 5 µg, 130

Tio 2.5 µg, 127

Placebo, 135

CHILDREN (6–11 YEARS)

CanoTinA-

asthma®

(NCT01634139)

(4)

Symptomatic

moderate

Medium-dose ICS (200–400 µg BUD-eq)b III 48 Tio 5 µg, 135

Tio 2.5 µg, 135

Placebo, 131

VivaTinA-asthma®

(NCT01634152)

(5)

Symptomatic

severe

Medium-dose ICS (200–400 µg BUD-eq)

+ ≥2 additional controllersd/high-dose ICS

(>400 µg BUD-eq) + ≥1 additional controllersc

III 12 Tio 5 µg, 130

Tio 2.5 µg, 136

Placebo, 134

PRESCHOOL CHILDREN (1–5 YEARS)

NinoTinA-

asthma®

(NCT01634113)

(6)

Persistent

asthmatic

symptoms

Stable ICS doseb,e II/III 12 Tio 5 µg, 31

Tio 2.5 µg, 36

Placebo, 34

Treated set.
aDelivered as two puffs once daily via the Respimat®. bLTRA permitted. cLABA and/or LTRA. dLABA and/or LTRA and/or sustained-release theophylline. eLABA permitted.

BUD, budesonide; eq, equivalent; ICS, inhaled corticosteroids; LABA, long-acting β2-agonist; LTRA, leukotriene receptor antagonist; NCT, National Clinical Trial; Tio, tiotropium.

Two Phase III studies on the efficacy and safety of
tiotropium in children aged 6–11 years have also been published.
In the CanoTinA-asthma R© study (NCT01634139), once-daily
tiotropium add-on treatment (both 5 and 2.5 µg doses)
significantly increased FEV1(0−3 h) and trough FEV1 after 24
weeks compared with placebo in children with symptomatic
moderate asthma. Both doses of tiotropium also improved
asthma control at Weeks 24 and 48 vs. placebo, which were
statistically significant with the 5 µg dose at Week 24 (4).
In children with symptomatic severe asthma, once-daily 5 µg
tiotropium improved lung function outcomes compared with
placebo when added to maintenance treatment with ICS plus one
or more controller medications in the VivaTinA-asthma R© study
(NCT01634152) (5).

Finally, in the Phase II/III NinoTinA-asthma R© study
(NCT01634113), the safety and tolerability of tiotropium was
investigated in children aged 1–5 years with persistent asthmatic
symptoms despite treatment with at least ICS. Tolerability of
tiotropium (both 5 and 2.5 µg doses) was similar to that
of placebo, and a post-hoc analysis showed both doses of
tiotropium reduced adverse events related to asthma worsening
compared with placebo (6). However, tiotropium is not currently

approved for the treatment of asthma in children below 6
years old.

Tiotropium was well-tolerated across all five trials, with the
proportion of patients reporting adverse events and serious
adverse events being similar to placebo.

The use of tiotropium in adolescents and children has
been discussed in a number of editorial and review articles.
For example, in an article by Grigg, he concludes that
tiotropium’s position in the pediatric management pathway
remains unclear, citing heterogeneous data from the adolescent
studies RubaTinA-asthma and PensieTinA-asthma (10). Other
articles present a different opinion, citing the pooled data
from all the published trials in pediatric patients that provide
evidence and support for the efficacy of tiotropium in
adolescents and children (11–14). However, we agree there
is a need for more studies in children and adolescents to
compare step-up treatment options and provide an evidence-
based stepwise approach for the management of asthma in
children (15).

In conclusion, there is a comprehensive published clinical
trial program with tiotropium in children and adolescents
with different severities of asthma that has led to approval
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for its use in children aged from 6 years in the EU and
the USA.
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