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Inhaled corticosteroids in early COVID- 19— A tale of many 
facets

To the Editor,
Following our early report in Allergy,1 there was several studies 
published in the same direction showing the benefit of continua-
tion of inhaled steroids in COVID- 19. Inhaled budesonide repre-
sents a standard of care for patients with asthma, allergic rhinitis, 
and chronic rhinosinusitis.1- 3 It is recommended that in COVID- 19, 
patients with chronic inflammatory airway diseases should continue 
guideline- based pharmacological treatment, including ICS and/or 
biological therapies.1,2 New data indicate that patients with various 
asthma endotypes may show a different risk profile for SARS- CoV- 2 
infection and a different course of COVID- 19. Patients suffering 
from allergic asthma (type 2 inflammation) seem to have a lower risk 
of developing COVID- 19 than patients with non- type 2 asthma.4

Ramakrishnan et al. performed an open- label, parallel- group, 
randomized controlled trial to compare standard of care with the 
additive use of inhaled budesonide (Figure 1).5 The authors claim 
that this is an easily accessible and effective intervention in early 
COVID- 19. Their data also suggest a potential benefit in the preven-
tion of long COVID- 19.

However, these statements may not be sufficiently proven. This 
was an open study, in which patients and staff were aware of the 
therapy used. Placebo effects, for example, for inhalant asthma 
drugs, can be observed in 21 to 46% of cases, especially for sub-
jective outcomes.6 Effects assessed during this study, including the 
primary endpoint (COVID- 19- related urgent care visit, including 
emergency department visits or hospitalization), may all be influ-
enced by the subjective perception of the patients and their treating 
physicians. Secondary endpoints, including objective measures like 
blood oxygen saturation and SARS- CoV- 2 load, were not different 
between the groups. The study population was small, including 146 
participants of which 73 were randomized to usual care and 73 to 
the budesonide group. A cautious interpretation of these data is 
warranted, since an updated interim analysis from a larger phase- 
III study, including 2,617 people with risk factors for adverse out-
comes with COVID- 19, did not show such favorable results.7 Inhaled 
budesonide reduced the time to self- reported recovery by a median 
of 3 days. However, it did not meet the primary outcome parameter 
(COVID- 19 hospitalizations/deaths) even though these rates were 
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lower in the budesonide versus the usual care group (59/692 (8.5%) 
and 100/968 (10.3%), respectively).7

Ramakrishnan et al. hypothesized that an early adminis-
tration of inhaled budesonide is beneficial at the early stage of 
COVID- 19 (Figure 1). Importantly, this would suggest a low- cost 
and safe therapy. However, based on the evidence from this and 
other studies, more research is still necessary to support this 
recommendation.
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F I G U R E  1 SARS-­CoV-­2­is­entering­the­airways­epithelial­cells­via­ACE2-­receptors.­The­study­aims­to­proof­protection­in­respond­to­
SARS- CoV- 2 infection using topical Budesonide. In general, this study does not allow to generate sufficient information to answer the 
question, whether early treatment with Budesonide is protecting against severe courses of COVID- 19
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N−3 fatty acid supplementation in asthma management: A 
systematic review and meta- analysis

To the Editor,
Laboratory­ and­ epidemiological­ evidence­ suggests­ that­ n−3­ fatty­
acids, including eicosapentaenoic acid (EPA) and docosahexaenoic 
acid (DHA), are beneficial in asthma prevention and possibly treat-
ment through their anti- inflammatory effect.1 The mechanisms un-
derlying­ the­ anti-­inflammatory­ actions­ of­ n−3­ fatty­ acids­ include­
activation of transcription factor peroxisome proliferator- activated 
receptor γ, binding to the G protein- coupled receptor, altered cell 
membrane phospholipid composition, inhibition of activation of the 
pro- inflammatory transcription factor nuclear factor kappa B, and 
inflammation resolving mediators called resolvins, protectins, and 
maresins.2 However, evidence from randomized controlled trials 
remains inconsistent.3 Therefore, we aimed to examine the summa-
rized­effect­of­n−3­fatty­acids­on­asthma­control­and­management.

We conducted a systematic review and meta- analysis including 
randomized­controlled­trials­on­the­effect­of­n−3­fatty­acid­supple-
mentation in patients with asthma on lung function, fractional ex-
haled nitric oxide (FeNO), symptom score, bronchodilator use, and 
postexercise decline in forced expiratory volume in 1 s (FEV1) (see 
Figure S1, Tables S1– S4 for detailed information). The scales used to 
evaluate symptoms varied across studies, but all of them reported 
their symptom scores as a number, with higher scores indicating se-
verer asthma symptoms. In the subgroup analysis, participants aged 
>18­years­were­classified­as­adults;­intervention­≥3­weeks­was­con-
sidered long duration. High dosage was defined as >4 g since it was 
the median number of dosages for all the included studies.

In­ the­16­ trials­ included,­ four­ studies­ that­compared­n−3­ fatty­
acid supplementation with placebo found that the decline in FeNO 
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