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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 

1Division of Allergy & Clinical Immunology, Bnai Zion Medical 
Center, Haifa, Rappaport Faculty of Medicine, Technion, Haifa, 

Israel
2Institute of Allergy, Immunology and Pediatric Pulmonology, 

Yitzhak Shamir Medical Center, Zerifin, Israel
3Sackler School of Medicine, Tel Aviv University, Tel- Aviv, Israel

4Allergy and Clinical Immunology Unit, Meir Medical Center, 
Kfar Saba, Israel

Correspondence
Arnon Elizur, Institute of Allergy Immunology and Pediatric 

Pulmonology, Shamir Medical Center, Zerifin, Israel.
Email: elizura@gmail.com

Ronit Confino- Cohen and Arnon Elizur contribute equally to the 
study.  

ORCID
Liat Nachshon  https://orcid.org/0000-0003-4377-472X 
Arnon Elizur  https://orcid.org/0000-0001-8157-8143 

R E FE R E N C E S
 1. Shimabukuro T, Nair N. Allergic reactions including anaphylaxis 

after receipt of the first dose of Pfizer- BioNTech COVID- 19 vac-
cine. JAMA. 2021;325(8):780- 781.

 2. Castells MC, Phillips EJ. Maintaining safety with SARS- CoV- 2 vac-
cines. N Engl J Med. 2021;384(7):643- 649.

 3. Banerji A, Wolfson AR, Wickner PG, et al. mRNA vaccines to pre-
vent COVID- 19 disease and reported allergic reactions: current 
evidence and suggested approach. J Allergy Clin Immunol Pract. 
2021;15:S2213- 2198(21)00439- 6.

 4. Krantz MS, Bruusgaard- Mouritsen MA, Koo G, Phillips EJ, Stone 
CA Jr, Garvey LH. Anaphylaxis to the first dose of mRNA SARS- 
CoV- 2 vaccines: don't give up on the second dose! Allergy. 
2021;76(9):2916-2920.

 5. Rüggeberg JU, Gold MS, Bayas JM, et al. Brighton collaboration 
anaphylaxis working group. Vaccine. 2007;25(31):5675- 5684.

 6. Banerji A, et al. mRNA vaccines to prevent COVID 19 disease and 
reported allergic reactions: current evidence and suggested ap-
proach. J Allergy Clin Immunol Pract. 2021;9(4):1423- 1437.

 7. Rossen LM, Branum AM, Ahmad FB, Sutton P, Anderson RN. Excess 
deaths associated with COVID- 19, by age and race and ethnicity— 
United States, January 26– October 3, 2020. MMWR: Morb Mortal 
Wkly Rep. 2020;69(42):1522- 1527.

 8. Troelnikov A, Perkins G, Yuson C, et al. Basophil reactivity to 
BNT162b2 is mediated by PEGylated lipid nanoparticles in pa-
tients with PEG allergy. J Allergy Clin Immunol. 2021;148(1):91- 95.

mailto:elizura@gmail.com
https://orcid.org/0000-0003-4377-472X
https://orcid.org/0000-0003-4377-472X
https://orcid.org/0000-0001-8157-8143
https://orcid.org/0000-0001-8157-8143


    |  3541LETTERS

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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