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Take-home message: In adults with symptomatic severe asthma despite inhaled corticosteroid/long-

acting β2-agonist therapy, tiotropium add-on therapy reduces seasonal peaks of asthma worsening, 

providing a year-round benefit. 

Plain language summary: In people with asthma, the risk of asthma worsening may be greater in 

some seasons than others. Tiotropium, an inhaled medicine for treating asthma, has been shown to 

reduce asthma worsening when it is added on to other prescribed medicines. This study looked at 

the effects of tiotropium by season in a large trial of adults with severe asthma. It found that 

tiotropium reduces the risk of asthma worsening, irrespective of the season, and could be of benefit 

to people with asthma all-year round.  

To the Editor: 

Despite the use of preferred controller therapies (including inhaled corticosteroids [ICS] with or 

without additional long-acting β2-agonists [LABAs]), a large proportion of patients with asthma have 

poor disease control, leaving them at risk of recurring symptoms and episodes of asthma 

exacerbations and worsening [1, 2]. Such problems can be triggered by many different 

environmental factors including pollutants, respiratory infections or allergens [3]. They may occur 

sporadically, but are often determined by seasons, mirroring seasonal patterns of allergen exposure 

and prevalence of respiratory viral infection [3, 4]. They can cause reduced quality of life, increase 

asthma burden [2, 3], and have economic and societal impacts, such as increased absenteeism in 

school-age children, reduced work productivity and missed workdays in adults [5]. It is therefore 

important to choose an appropriate asthma treatment to achieve good symptom control and 

minimise the risk of exacerbations and worsening [2]. 

Tiotropium has been shown to be an efficacious add-on therapy to ICS in adult patients with 

symptomatic asthma across all severities [6–8]. In adults with symptomatic severe asthma, the 
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PrimoTinA-asthma® study consisted of two replicate Phase III, randomised, double-blind, placebo-

controlled, parallel-group, 48-week trials (NCT00772538/NCT00776984) [6]. Tiotropium 5 µg add-on 

therapy prolonged the time to first asthma exacerbation (defined as an episode of progressive 

increase in ≥1 asthma symptom(s) [compared with usual day-to-day asthma symptoms], or a decline 

of ≥30% in morning peak expiratory flow [PEFam] for ≥2 consecutive days as judged by the 

investigator, requiring systemic corticosteroids [SCS] for ≥3 days) during the 48-week treatment 

period by 56 days compared with placebo. This corresponded to a reduction in risk of 21% (hazard 

ratio [HR] 0.79; 95% confidence interval [CI] 0.62–1.00; adjusted P=0.0343).  

In the same trials, data on asthma worsenings, a more moderate and common counterpart to 

exacerbations, were also collected (defined as an episode of progressive increase in ≥1 asthma 

symptom(s) [compared with usual day-to-day asthma symptoms] or a decline of ≥30% in PEFam for 

≥2 consecutive days as judged by the investigator). Asthma worsenings include acute deteriorations 

not requiring SCS, in addition to those requiring SCS for ≥3 days. Tiotropium add-on therapy was 

shown to increase the median time to first asthma worsening event by 134 days, corresponding to a 

reduction in risk of 31% (HR 0.69; 95% CI 0.58–0.82; P<0.0001) compared with placebo [6].  

Here, we build on these results to explore whether the effects of tiotropium Respimat® add-on 

therapy on episodes of asthma worsening in the PrimoTinA-asthma® trials demonstrated any 

seasonality. The PrimoTinA-asthma trials were selected for this post hoc analysis as patients were 

recruited and commenced the 48-week treatment period across all months of the year. Episodes of 

asthma worsening were analysed as they were reported more frequently, capturing the full effect of 

tiotropium and reducing the likelihood of chance findings in rarer exacerbation events. 

This was a post hoc analysis of pooled data (full analysis set N=907) from the two PrimoTinA-

asthma® trials, details of which have been reported previously [6]. The trials involved adults (aged 

18–75 years) with symptomatic severe asthma despite at least daily high-dose ICS (≥800μg 

budesonide/equivalent) and LABA who were randomised to receive tiotropium 5μg or placebo via 

the Respimat®. The number of episodes of asthma worsening per month was analysed to determine 

any seasonality effect, with data from the Southern hemisphere shifted by 6 months (July=Month 1; 

January=Month 7) to align the seasonal time periods based on meteorological definitions [9].  

The ratio of number of episodes of asthma worsening per patient was lower in patients receiving 

tiotropium versus placebo (rate ratio 0.76; 95% CI 0.63–0.91; P=0.0031). Moreover, when plotted by 

month, the number of episodes of asthma worsening in the placebo group showed a seasonal 

pattern, with peaks in autumn and winter months, and troughs in spring and summer months 

(Figure 1). Tiotropium add-on treatment was shown to reduce the number of episodes of asthma 

worsening compared with placebo across all seasons, particularly during the autumn peak (Figure 1). 

The seasonal pattern of episodes of asthma worsening in adults was similar to those reported in 

previous studies, with peaks in the autumn and winter months [10–12]. It has been suggested that 

seasonal patterns of asthma exacerbations and worsenings have an age-related difference in 

response to cyclic triggers [3], with adults more likely to experience peaks in autumn and winter 

months, and children more likely to experience exacerbations or worsenings in spring and autumn 

months [11, 12].  

Casale et al. have previously reported that patients in the PrimoTinA-asthma trials were balanced 

between treatment groups at baseline in regard to potential allergic asthma (defined as serum 



immunoglobulin E [IgE] levels >430 mg/L, blood eosinophils >0.6 x 109/L and clinician judgement of 

asthma) (tiotropium vs. placebo: serum IgE [>430 µg/L] 45.4 vs. 40.4%; blood eosinophils [>0.6 x 

109/L] 22.4 vs. 19.1%; clinician judgement of allergic asthma [yes] 60.5 vs. 62.1%; concomitant 

diagnosis of allergic rhinitis 22.6 vs. 20.0%). When categorical subgroup analyses were undertaken, it 

was demonstrated that tiotropium reduced the risk of both asthma exacerbations and worsening 

compared with placebo, independent of serum IgE levels, blood eosinophil counts and clinician 

judgement of allergic asthma [13].  

The effect of tiotropium add-on to ICS and LABA on seasonal peaks is similar to that observed with 

other interventions, including ICS/LABA combinations and biologicals. Spahn et al. reported that 

dispensing of ICS/LABA during summer months was associated with a reduction in asthma-related 

emergency department visits or hospitalisations in the subsequent autumn compared with patients 

who did not receive ICS/LABA in patients aged 4–55 years with asthma [10]. Busse et al. reported 

that omalizumab almost eliminated spring and autumn exacerbation peaks in patients aged 6–20 

years with persistent allergic asthma compared with placebo as add-on to ICS [14]. A study of 

benralizumab provided further evidence of the beneficial effects of biologicals on seasonal peaks, 

with the authors reporting that benralizumab as add-on treatment to ICS/LABA in patients aged 12–

75 years with severe, uncontrolled, eosinophilic asthma reduced, but did not eliminate, seasonal 

exacerbation peaks compared with placebo [11]. Furthermore, results from five tiotropium trials in 

paediatric patients with asthma and persistent asthmatic symptoms also demonstrate the efficacy of 

tiotropium add-on therapy in reducing seasonal peaks in adverse events (AEs) related to asthma 

worsening and symptoms in children and adolescents (aged 1–17 years) [15]. AEs related to asthma 

worsening and symptoms were used as an alternative endpoint because paediatric trials are often 

not sufficiently powered to assess asthma exacerbations and worsening.  

The strengths of this study include its duration, which was long enough to capture seasonal peaks, 

and the large population of patients with symptomatic severe asthma, details of which have been 

previously described [6]. Moreover, both trials were placebo-controlled and therefore provided the 

most valid comparison for assessing episodes of asthma worsening. However, one limitation of the 

study may include not capturing the cause of worsening within the trials. The narrow patient 

population (i.e. symptomatic severe asthma patients) may also be considered a limitation, but as this 

group is particularly prone to exacerbations and worsenings, it represents the optimal population to 

assess. Furthermore, despite proposals by groups including the Global Initiative for Asthma and the 

American Thoracic Society/European Respiratory Society, there is no common consensus definition 

for asthma exacerbations or worsenings. It is suggested that there are rarely two studies that utilise 

the same definition, making comparisons across multiple clinical trials and studies complex [16]. 

This assessment of the effects of tiotropium in PrimoTinA-asthma® broadens the evidence 

supporting the use of tiotropium as add-on therapy in patients with symptomatic asthma despite 

ICS/LABA therapy to reduce the risk of asthma exacerbations and worsening. This study enhances 

the literature showing that the peaks of episodes of asthma worsening follow a seasonal pattern. 

We have shown that tiotropium add-on treatment provides a year-round benefit to patients, which 

leads to reducing seasonal peaks of worsening.  
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Figure 1. Number of episodes of asthma worsening by season 

Patients were recruited and commenced the 48-week treatment period across all months of the 

year. 



 


