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SUMMARY
A patient with severe asthma on benralizumab therapy
was admitted to the intensive care unit (ICU) for a
coronavirus disease 2019 (COVID-19) infection. At
the end of the 8 week benralizumab dosing interval,
discussion arose as to whether benralizumab should be
administered or if treatment should be discontinued,
due to the lack of experience with benralizumab in this
situation. Severe broncho-obstruction developed, and the
next injection of benralizumab was administered during
ICU admission without detrimental symptoms. With
this case report, we would like to share our experience
with the safe administration of benralizumab during
COVID-19 pneumonia, guiding doctors in future decision
making.
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BACKGROUND
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To our knowledge, this is the first report of a patient
with severe asthma with coronavirus disease 2019
(COVID-
19) infection receiving benralizumab
during intensive care unit (ICU) admission. The
‘NICE COVID-19 rapid guideline: Severe Asthma’
provides guidelines on biological treatment during
the COVID-
19 pandemic, but does not mention
the use in severe asthma patients on mechanical
ventilation.1

CASE PRESENTATION
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A 64-
year-
old obese woman (body mass index
38.5 kg/m2) with severe asthma, for which she
had been receiving 8 weekly benralizumab (anti-
interleukin-5Rα) injections since December 2019,
presented to her general practitioner (GP) with
migraine and myalgia. Three days later, she developed a fever and dyspnoea. Azithromycin and a
30 mg/day prednisone course were initiated, but
these failed to reduce the signs and symptoms.
She was admitted to the hospital with a suspected
COVID-19 infection 2 days later. PCR sequencing
of the nasopharynx swab was positive for severe
acute respiratory syndrome coronavirus 2 (SARS-
CoV-2), and a chest x-ray showed bilateral consolidation of the lungs in accordance with severe viral
pneumonia. After a day on the isolation ward, her
oxygen saturation decreased to 85% and she was
admitted to the ICU. The prednisone prescribed by
her GP was discontinued at admission.
Initially, at the presentation in the hospital and
during the first days of ICU admission, the patient’s
asthma was controlled and no broncho-obstructive
component was present. However, asthma-related

broncho-obstruction developed on the 10th day of
ICU admission with hypercapnia (partial pressure
of carbon dioxide (PCO2) 10.6 kPa), a need for
higher oxygen fractions (fractional inspired oxygen
(FiO2) 50%, arterial oxygen pressure (PaO2)/FiO2
ratio 126) and an increase in peak airway pressure, but without signs of dynamic hyperinflation.
During her stay, the patient received twice daily
nebulised budesonide, but this failed to reduce
the broncho-obstruction adequately. On day 11 of
ICU admission, the 7th week of her 8 week benralizumab dosing interval, 30 mg/day prednisone
injections were started and broncho-
obstruction
decreased over the next days. At the end of the
8 week benralizumab dosing interval, the next
benralizumab administration was given at day 17
of ICU admission. The prednisone injections were
reduced to 25 mg/day on days 17 and 18, 12.5 mg/
day on days 19 and 20, and discontinued on day
21. Airway obstruction decreased 2 days after the
benralizumab injection and the patient’s pulmonary
status stabilised 4 days after the injection. Eosinophil levels were measured a total of 15 times, but
remained undetectable throughout ICU admission.
This is in line with early clinical trials, in which the
reported benralizumab-induced eosinopenia lasted
for at least 8–12 weeks.2 Before and during ICU
admission, prednisone was administered several
times, adding to the observed eosinopenia.

TREATMENT

Severe side-effects due to benralizumab have rarely
occurred in clinical trials. Therefore, it was decided
that the possible benefits of benralizumab treatment
outweighed any possible adverse events.

OUTCOME AND FOLLOW-UP

The patient tested negative for SARS-CoV-2 by day
31 after which a tracheotomy was performed to
facilitate weaning off the mechanical ventilation.
She was able to leave the ICU on day 44 to start
further physical and mental rehabilitation.

DISCUSSION

Since there is no evidence that biologics such as
benralizumab suppress immunity for viral or bacterial infections, administration during a COVID-19
infection was considered a safe option for this
patient with severe broncho-
obstruction during
mechanical ventilation. Acute hypersensitivity
reactions to benralizumab have occurred rarely in
clinical trials.3 Two recent studies suggested the
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Learning points
⇒ Phase 2 and 3 trials with benralizumab were conducted

in relatively small selected populations. Therefore, reports
about the safe administration of benralizumab to specific
patients are necessary, increasing the amount of real-world
data on benralizumab. Our case adds evidence on the safety
of benralizumab administration during ICU admission for
a patient with severe COVID-19 pneumonia. Healthcare
professionals may consider continuing biological treatment
in patients with severe asthma admitted to the ICU with
COVID-19 infection.

continuation of biological treatment during the COVID-
19
pandemic, but also highlighted the lack of evidence on the
subject.4 5
Renner et al6 described the consideration concerning biological treatment for eosinophilic asthma during the COVID-19
pandemic and reports two benralizumab-treated severe asthma
patients with COVID-19 infection. The COVID-19 infection
was very mild in the described cases, as opposed to our case,
which described a severe COVID-19 infection.
This is the first case report of benralizumab administration to
a severely asthmatic patient on invasive mechanical ventilation.
Only two previous cases have reported the administration of
biologics in severe asthmatics during ventilation, one reporting
the anti-IL-5 drug reslizumab and one reporting the anti-IgE
drug omalizumab. In both cases, the administration appeared
safe and each patient’s ventilation improved shortly after the
administration.7 8
Contributors JAK contributed to the study design, data collection, analysis of
results and wrote the article. SWZ contributed to the study design, analysis of results,
final version of the article and supervised the project. CB contributed to the analysis
of results and the final version of the article. ATB contributed to the analysis of
results and the final version of the article. ENVR contributed to the study design,
analysis of results, final version of the article and supervised the project.
Funding The authors have not declared a specific grant for this research from any
funding agency in the public, commercial or not-for-profit sectors.
Competing interests Conflicts of interest/competing interests: Mr Kroes reports
grants from AstraZeneca, outside the submitted work. Dr Zielhuis reports grants

236

from AstraZeneca, personal fees from Novartis, personal fees from GSK, personal
fees from Sanofi, personal fees from Lilly, personal fees from MSD, outside the
submitted work. Ms Bethlehem has nothing to disclose. Dr Ten Brinke reports grants,
personal fees and others from GSK, grants, personal fees and others from TEVA,
grants, personal fees and others from AstraZeneca, others from Sanofi, others from
Boehringer Ingelheim, outside the submitted work. Dr Van Roon has nothing to
disclose.
Patient consent for publication Obtained.
Provenance and peer review Not commissioned; externally peer reviewed.
Data availability statement All data relevant to the study are included in the
article
Open access This is an open access article distributed in accordance with the
Creative Commons Attribution 4.0 Unported (CC BY 4.0) license, which permits
others to copy, redistribute, remix, transform and build upon this work for any
purpose, provided the original work is properly cited, a link to the licence is given,
and indication of whether changes were made. See: https://creativecommons.org/
licenses/by/4.0/.
ORCID iD
Johannes Anthon Kroes http://orcid.org/0000-0002-9418-4861

REFERENCES

1 National Institute for Health and Care Excellence. COVID-19 rapid guideline: severe
asthma, 2020. Available: https://www.nice.org.uk/guidance/ng166
2 Busse WW, Katial R, Gossage D, et al. Safety profile, pharmacokinetics, and biologic
activity of MEDI-563, an anti–IL-5 receptor α antibody, in a phase I study of subjects
with mild asthma. J Allergy Clin Immunol 2010;125:1237–44.
3 Benralizumab (Fasenra) for severe eosinophilic asthma. JAMA 2018;319:1501–2.
4 García-Moguel I, Díaz Campos R, Alonso Charterina S, Campos RD, Charterina
SA, et al. COVID-19, severe asthma, and biologics. Ann Allergy Asthma Immunol
2020;125:357–9.
5 Klimek L, Pfaar O, Worm M, et al. Use of biologicals in allergic and type-2 inflammatory
diseases during the current COVID-19 pandemic: position paper of Ärzteverband
Deutscher Allergologen (AeDA), Deutsche Gesellschaft für Allergologie und Klinische
Immunologie (DGAKI), Gesellschaft für Pädiatrische Allergologie und Umweltmedizin
(GPA), Österreichische Gesellschaft für Allergologie und Immunologie (ÖGAI),
Luxemburgische Gesellschaft für Allergologie und Immunologie (LGAI), Österreichische
Gesellschaft für Pneumologie (ÖGP) in co-operation with the German, Austrian, and
Swiss ARIA groups, and the European Academy of Allergy and Clinical Immunology
(EAACI)H. Allergol Select 2020;4:53–68.
6 Renner A, Marth K, Patocka K, et al. COVID-19 in two severe asthmatics receiving
benralizumab: busting the eosinophilia myth. ERJ Open Res 2020;6:00457-
2020–2020.
7 Renner A, Marth K, Schäffl-Doweik L, et al. Reslizumab in an invasively ventilated
patient with acute respiratory failure. J Allergy Clin Immunol 2019;7:2922–3.
8 Milger K, Schroeder I, Behr J, et al. Omalizumab rescue therapy for refractory status
asthmaticus. Ann Intern Med 2019;170:351–2.

Kroes JA, et al. Eur J Hosp Pharm 2022;29:235–236. doi:10.1136/ejhpharm-2020-002660

Eur J Hosp Pharm: first published as 10.1136/ejhpharm-2020-002660 on 21 April 2021. Downloaded from http://ejhp.bmj.com/ on September 6, 2022 at University of Groningen. Protected by
copyright.

Case report

