
Low adherence to inhaled
corticosteroids/long-acting β2-agonists
and biologic treatment in severe
asthmatics
To the Editor:

Eligibility criteria for a biologic treatment for severe asthma include poor disease control despite a full
medication plan according to Global Initiative for Asthma steps 4–5 [1]. Adherence to inhaled therapy
should be verified as part of that prescription requirement [2]. In fact, it has been demonstrated that poor
adherence is a major cause of uncontrolled asthma, regardless of its severity [3]. Furthermore, biologics do
not exert a disease-modifying effect [4]; in contrast to allergen immunotherapy, which is able to
permanently modulate the way the immune system reacts to allergens beyond the immunotherapy
treatment course [5], biologic therapy withdrawal usually leads to asthma relapse [4]. Thus, a low
adherence rate to inhaled treatment in patients undergoing biologic therapy raises some issues related to
sustainability.

According to the available evidence, suboptimal adherence is particularly prevalent among patients
affected by difficult-to-treat asthma, who are reported to take only ∼50% of their prescribed drugs [6, 7].
However, so far, only a few studies, most of them including small populations, have specifically
investigated adherence to inhaled medications in patients receiving monoclonal antibodies as add-on
therapy before and during the biologic treatment, and none of them has compared subpopulations
undergoing different biologic treatments [8–10].

The present study aimed to investigate the adherence rate to inhaled corticosteroids/long-acting β2-agonists
(ICS/LABA) in patients affected by severe asthma prior to and during treatment with omalizumab or
mepolizumab.

The electronic database of the Veneto region (in the northeast of Italy) Drug Regulatory Agency was
interrogated in order to track the use of asthma medications of each subject living in the area, from
medical prescription to drug supply at the pharmacy. Patients undergoing omalizumab or mepolizumab
treatment for ⩾6 months were selected. Adherence was estimated as the amount of drugs bought by the
patients out of the prescribed inhaled treatment within a 6-month period before and after the start of
biologic treatment. Five adherence-rate classes were identified: 0%, 1–19%, 20–39%, 40–79% and >80%.
The Veneto Drug Regulatory Agency Ethical Committee approved the analysis.

Overall, 347 patients were included (males 48.9%, mean age 43.8 years). 291 of them were treated with
omalizumab whilst 56 patients had been prescribed mepolizumab. Within the omalizumab subgroup, all
patients were atopic and 40.2% of them had nasal polyps; mean±SD baseline forced expiratory volume in
1 s (FEV1) was 69.8±17.8% of predicted and on average, they experienced 6.5±2.3 exacerbations per year.
In the mepolizumab subgroup, 34.7% were atopic and 61.3% suffered from nasal polyposis; baseline FEV1

was 70.2±16.9% of predicted and the average exacerbation rate was 5.1±3.2 per year. The distribution of
the patients according to the adherence rate class to ICS/LABA 6 months before biologic treatment start
was: 42.4% with >80% adherence; 27.4% between 79% and 40% adherence; 13.5% between 39% and 20%

@ERSpublications
Less than half of severe asthmatic patients show a >80% adherence rate to inhaled treatment just
before and during biologic therapy. This has implications in biologic treatment sustainability
and disease prevalence estimation. http://bit.ly/3cRTJB0

Cite this article as: Caminati M, Vianello A, Andretta M, et al. Low adherence to inhaled
corticosteroids/long-acting β2-agonists and biologic treatment in severe asthmatics. ERJ Open Res
2020; 6: 00017-2020 [https://doi.org/10.1183/23120541.00017-2020].

Copyright ©ERS 2020. This article is open access and distributed under the terms of the Creative Commons Attribution Non-
Commercial Licence 4.0.

https://doi.org/10.1183/23120541.00017-2020 ERJ Open Res 2020; 6: 00017-2020

ORIGINAL RESEARCH LETTER

http://bit.ly/3cRTJB0
http://bit.ly/3cRTJB0
https://doi.org/10.1183/23120541.00017-2020
https://crossmark.crossref.org/dialog/?doi=10.1183/23120541.00017-2020&domain=pdf&date_stamp=


adherence; 4.6% between 19% and 1%; and 12.1% with 0% adherence. No significant differences between
omalizumab and mepolizumab subgroups could be observed in any of the adherence rate classes (figure
1). The same analysis was performed 6 months after biologic treatment start. The distribution of the
patients in the five adherence-rate classes previously identified was: 39.2% with >80% adherence; 22.5%
between 79% and 40% adherence; 16.7% between 39% and 20% adherence; 5.2% between 19% and 1%
adherence; and 16.4% with 0% adherence. Again, a very similar trend was registered in both the
omalizumab and mepolizumab subgroups (figure 1). Furthermore, when comparing the baseline and the
6-month follow-up, no significant differences could be detected in any of the adherence classes (figure 1).
Regarding the subgroup of patients treated with omalizumab, a 12-month follow-up was available. The
adherence rate class analysis revealed the following distribution: 35.0% with >80% adherence; 33.9%
between 79% and 40% adherence; 15.8% between 39% and 20% adherence; 4.5% between 19% and 1%
adherence; and 10.7% with 0% adherence.

Our findings highlight an astonishingly low adherence to inhaled treatment in severely asthmatic patients
before and during biologic therapy, regardless the type of prescribed biologic drug and the biologic
treatment duration. Adherence rate assessment still represents a challenge, as currently, none of the
available strategies is free from potential bias [11]. However, tracking the journey of asthma medications
from the prescribers to the pharmacy where the patients buy the drug represents a quite accurate proxy of
adherence rate.

No information is available on the correct use of the inhaler device; it represents a potential limitation of
our study, as inhalation technique evaluation is part of the global adherence assessment. In fact, although
when talking about severe asthma patients, one could expect that the correct approach to the device is an
acquired skill, it has been demonstrated that errors in the inhalation technique in severe asthmatics persist
despite educational interventions [12].

Generally speaking, the low adherence within the severe or difficult-to-treat asthma population has been
previously highlighted [6, 8–10]. However, the issue becomes even more relevant when talking about
biologic therapy. In fact, adherence to traditional treatment, despite being extremely difficult to assess with
proper accuracy, plays a pivotal role in identifying the truly uncontrolled patients among the severely
asthmatic, which is relevant to establish eligibility for biologic treatment [1, 2]. The requirements indicated
by Italian Drug Regulatory Agency for biologic drug prescription do not explicitly include the adherence
evaluation, even if it is fully recommended by local, national and international guidelines on severe asthma
[1, 13]. In Italy, only referral centres with recognised expertise in the field of severe asthma management
are authorised to prescribe biologic treatments but if and how adherence is assessed is not standardised,

100

≥80%

40–79%

20–39%

1–19%

0%

42.4

6 months
before

6 months
after

6 months
before

6 months
after

6 months
before

6 months
after

12 months
after

27.4

13.5

4.6

12.1

39.2

22.5

16.7

5.2

16.4

41.2

27.1

12.7

5.2

13.7

38.8

21.0

16.8

5.2

18.2

35.0

33.9

15.8

4.5

10.7

48.2

28.6

17.9

1.8

3.6

41.1

30.4

16.1

5.4

7.1

80

60

40

20

0

Ad
he

re
nc

e 
%

Overall

Adherence
rate class

Omalizumab Mepolizumab

FIGURE 1 Adherence rate in the study population.
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and every single centre applies its own methodology. Our findings suggest that even in specialised centres,
adherence assessment and implementation should be considered an unmet need and a standardised
approach to the issue should be considered. Notably, according to our results, the adherence rate before
and during the biologic therapy does not significantly differ. The observation suggests that the adherence
rate is not affected by the frequency of follow-up visits, which increases due to the biologic treatment
schedule. It has been demonstrated that reminder strategies and more intensive follow-up could have a
positive impact on the adherence rate [14]; however, according to our findings and to other published
reports, it does not seem to be the case for severe asthmatics undergoing biologic treatment.

Recently, a study conducted in Australia explored the adherence to inhaled therapy through an electronic
monitoring device in 69 patients affected by severe asthma and eligible for biologic treatment or
thermoplasty [8]. The authors reported that 55.6% of patients had a documented adherence >75%. Despite
the differences in terms of adherence evaluation methodology, the aforementioned data are quite
consistent with our results and with previous studies [6, 9, 10]. In contrast to our report, no information
was available concerning the adherence rate during the biologic treatment or after thermoplasty.

When the biologic treatment is ongoing, poor adherence to traditional medications could be positively
interpreted as a marker of biologic treatment efficacy, even if in that case, a progressive decrease in
adherence rate could be expected over time from the beginning of biologic treatment. On the contrary, our
results show a similar adherence rate before and during the biologic therapy course, until 1 year after its
introduction (in the case of omalizumab).

However, as a disease-modifying effect of biologic drugs has not been demonstrated [4], the sustainability
of the latter in poorly adherent patients may raise some concerns. In fact, since no difference in terms of
adherence to inhaled drugs was observed before and during the biologic treatment, one could wonder
whether better asthma control could have been achieved by improving adherence instead of including a
biologic drug in the treatment plan. The literature provides evidence that good adherence is not enough to
achieve satisfactory asthma control in a not negligible asthma subpopulation [2]. In those cases, it can be
discussed whether biologic drugs may replace an ineffective ICS/LABA treatment instead of acting as an
add-on therapy, as suggested by the guidelines [1]. However, the relevance of adherence optimisation in
the management of asthma should be always verified.

Furthermore, the treatment that is needed to obtain asthma control, or that is not enough to maintain
control despite its maximal regimen, is part of the severe asthma definition, so nonadherence could
severely impact severe asthma prevalence estimation [15] and consequently, health planning and resources
allocation.

In conclusion, regardless the ability or not of inhaled treatment to significantly improve the asthma
control, our findings highlight the need for a focus on adherence particularly in patients who are
potentially eligible for biologic drugs. In fact, a systematic and careful evaluation of adherence rate before
confirming the diagnosis of severe and/or difficult-to-control asthma supports proper treatment selection
for patients, by decreasing the risk of overdiagnosis and overtreatment with expensive biologic drugs.
Notably, verifying the regular and appropriate use of inhaled therapies appears to be mandatory even
during biologic treatment and at each follow-up visit, in order to properly evaluate how to tailor the
different treatment options for achieving asthma control in the best way.

Although challenging and probably time-consuming to all physicians, adherence assessment in severe
asthma, especially before and during a biologic treatment, should be considered as part of a personalised
medicine approach.
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