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Dear Editor,

Until mid-February 2022, more than 416 million individuals were
estimated to have been infected with the severe acute respiratory syn-
drome coronavirus 2 (SARS-CoV-2), whereas less than six million have
died as a result of the viral infection (COVID-19) [1]. Despite its
devastating global consequences, the COVID-19 pandemic could be
potentially controlled by two additional countermeasures and optimis-
tically be abated by the beginning of 2023. The evolving nature and
dynamics of the SARS-CoV-2 variants have shown that countermeasures
need to be adapted to mount an effective response against the pandemic.
In this correspondence, we highlight these two countermeasures.

The previous COVID-19 waves demonstrated that older adults were
the main victims, whereas now children and unvaccinated individuals
are frequently infected potentially with more severe disease. High
numbers of young children and unvaccinated individuals infected with
the Omicron variant (B.1.1.529) in some parts of the world (for example,
Iran and USA) reflect the severity and infectivity of the variants of the
virus [2-4]. The biological reasons for this rapid rise have yet to be
determined while the clinicians are concerned about the recently
observed threat to children [5]. Some may argue that children are tar-
geted by the virus because they were not vaccinated along with the rest
of the population. Despite some objections to the mass-vaccination of
children (for example, in Sweden), existing health policies and di-
rectives need to be revised to reduce the rate of the clinically severe
COVID-19 documented in the high-risk categories of the populations,
including the high-risk children. Sooner or later, schools and
mass-gatherings need to be reopened; therefore, young children need to
be protected to guarantee their wellbeing. Nonetheless, the pandemic
will progress unless a considerable ratio of the world population is
immunized regardless of their age either by mass-vaccination or natural
infection. Vaccination of children should be accompanied by adminis-
tration of the booster vaccine doses for adults, mainly aged >50.
Administering extra booster doses (fourth and even fifth) of a vaccine
against SARS-CoV-2 is an inevitable countermeasure irrespective of age,
race, social status, or gender. Whether the fourth or fifth doses of a
vaccine will be effective in vulnerable subjects need to be determined.
As with antibodies against other infectious agents—whether induced by
natural infection, reinfection, or vaccination—levels of neutralizing
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antibodies against SARS-CoV-2 do not remain high permanently, and
their decreasing levels should be boosted, ideally throughout the pop-
ulation [6]. Until February 21, 2022, only 63.9% of the world popula-
tion had received at least one dose of a vaccine against SARS-CoV-2
(https://www.nytimes.com/interactive/2021/world/covid-vaccina
tions-tracker.html). During the rest of 2022, this figure will optimisti-
cally reach 75%, approaching an acceptable global rate. The 25% un-
vaccinated proportion of the global population still need to uptake their
vaccine doses by the time the fully vaccinated proportion will have
already shown low levels of neutralizing antibodies. Taken together,
long-term follow-up of individuals is necessary to elucidate how well the
fourth and fifth doses of vaccines protect against infection with Omicron
or its upcoming sublineages.

Another critical factor for controlling the pandemic is the manage-
ment of hyperinflammation in patients hospitalized with severe disease,
requiring ICU care. Initial evidence obtained from severe COVID-19
cases hospitalized in China indicate that the hyperinflammatory
response due to SARS-CoV-2 causes high fatality rates [7,8]. The cyto-
kine storm is characterized by high interleukin-6 levels, clearly associ-
ated with unfavorable outcomes in severe COVID-19 cases [9].
Therefore, a monoclonal antibody, tocilizumab, against the receptor for
interleukin-6 has been suggested to treat the cytokine storm. Indeed,
hundreds of countries routinely administer tocilizumab as anti-arthritis
medication [10]. Recent prequalification of tocilizumab by the World
Health Organization (WHO) is a starting step to efficiently manage and
treat the COIVD-19 patients at ICU to ideally reduce the COVID-19 fa-
tality rate [11].

While the future of the pandemic is unclear, administration of vac-
cine doses additional to the third dose and prescription of tocilizumab
may help the international public-health authorities to abate the severe
COVID-19 cases and the progression of the pandemic, at least by the
beginning of 2023.

Provenance and peer review

Not commissioned, internally peer-reviewed.

1743-9191/© 2022 1JS Publishing Group Ltd. Published by Elsevier Ltd. All rights reserved.


https://www.nytimes.com/interactive/2021/world/covid-vaccinations-tracker.html
https://www.nytimes.com/interactive/2021/world/covid-vaccinations-tracker.html
www.sciencedirect.com/science/journal/17439191
https://www.elsevier.com/locate/ijsu
https://doi.org/10.1016/j.ijsu.2022.106593
https://doi.org/10.1016/j.ijsu.2022.106593
https://doi.org/10.1016/j.ijsu.2022.106593
http://crossmark.crossref.org/dialog/?doi=10.1016/j.ijsu.2022.106593&domain=pdf

Correspondence
Funding

None.
Research registration Unique Identifying number (UIN)

1. Name of the registry: Not applicable.

2. Unique Identifying number or registration ID: Not applicable.

3. Hyperlink to your specific registration (must be publicly accessible
and will be checked):

Not applicable.
Author statement

Please specify the contribution of each author to the paper, e.g. study
design, data collections, data analysis, writing. Others, who have
contributed in other ways should be listed as contributors.

Farid Rahimi: Conceptualization, data curation, writing — review &
editing.

Amin Talebi Bezmin Abadi: Conceptualization, data curation,
writing — original draft, writing — review & editing.

All authors critically reviewed and approved the final version of the
manuscript for submission.

Guarantor
All of authors.

Declaration of competing interest
Authors declare no competing interests.

References

[1] Worldometer, COVID-19 coronavirus pandemic: Worldometer [updated 16
February 2022. Available from: https://www.worldometers.info/coronavirus/,
2022.

International Journal of Surgery 99 (2022) 106593

[2] J. Tang, A.G. Randolph, T. Novak, T.C. Walker, L.L. Loftis, M.S. Zinter, et al.,
Systemic and lower respiratory tract immunity to SARS-CoV-2 Omicron and vari-
ants in pediatric severe COVID-19 and Mis-C, Vaccines 10 (2) (2022).

[3] S. Bittmann, Role of Omicron variant of SARS-CoV-2 in children in Germany,
World J. Pediatr. (2022) 1-2.

[4] T. Singhal, The emergence of Omicron: challenging times are here again, Indian J.
Pediatr. (2022) 1-7.

[5] J. Cloete, A. Kruger, M. Masha, N.M. du Plessis, D. Mawela, M. Tshukudu, et al.,
Rapid rise in paediatric COVID-19 hospitalisations during the early stages of the
Omicron wave, Tshwane District, South Africa. medRxiv (2021),
2021.12.21.21268108.

[6] J. Abbasi, Fourth COVID-19 vaccine dose increases low antibodies, JAMA 327 (6)
(2022) 517.

[7] J. Wang, M. Jiang, X. Chen, L.J. Montaner, Cytokine storm and leukocyte changes
in mild versus severe SARS-CoV-2 infection: review of 3939 COVID-19 patients in
China and emerging pathogenesis and therapy concepts, J. Leukoc. Biol. 108 (1)
(2020) 17-41.

[8] Y.M. Gao, G. Xu, B. Wang, B.C. Liu, Cytokine storm syndrome in coronavirus
disease 2019: a narrative review, J. Intern. Med. 289 (2) (2021) 147-161.

[9] Q. Ruan, K. Yang, W. Wang, L. Jiang, J. Song, Clinical predictors of mortality due
to COVID-19 based on an analysis of data of 150 patients from Wuhan, China,
Intensive Care Med. 46 (5) (2020) 846-848.

[10] A. Cortegiani, M. Ippolito, M. Greco, V. Granone, A. Protti, C. Gregoretti, et al.,
Rationale and evidence on the use of tocilizumab in COVID-19: a systematic re-
view, Pulmonology 27 (1) (2021) 52-66.

[11] World Health Organization, WHO prequalifies first monoclonal antibody — tocili-
zumab - to treat COVID-19 [updated 11 February 2022. Available from: https:
//www.who.int/news/item/11-02-2022-who-prequalifies-first-monoclonal-antibo
dy—tocilizumab-to-treat-covid-19, 2022.

Farid Rahimi
Research School of Biology, The Australian National University, Ngunnawal
and Ngambri Country, Canberra, Australia

Amin Talebi Bezmin Abadi’
Department of Bacteriology, Faculty of Medical Sciences, Tarbiat Modares
University, Tehran, Iran

* Corresponding author. Room 8, First floor, Department of
Bacteriology, Faculty of Medical Sciences, Tarbiat Modares University,
P.O. Box 14115-111, Tehran, Iran.

E-mail address: Amin.talebi@modares.ac.ir (A. Talebi Bezmin Abadi).


https://www.worldometers.info/coronavirus/
http://refhub.elsevier.com/S1743-9191(22)00370-3/sref2
http://refhub.elsevier.com/S1743-9191(22)00370-3/sref2
http://refhub.elsevier.com/S1743-9191(22)00370-3/sref2
http://refhub.elsevier.com/S1743-9191(22)00370-3/sref3
http://refhub.elsevier.com/S1743-9191(22)00370-3/sref3
http://refhub.elsevier.com/S1743-9191(22)00370-3/sref4
http://refhub.elsevier.com/S1743-9191(22)00370-3/sref4
http://refhub.elsevier.com/S1743-9191(22)00370-3/sref5
http://refhub.elsevier.com/S1743-9191(22)00370-3/sref5
http://refhub.elsevier.com/S1743-9191(22)00370-3/sref5
http://refhub.elsevier.com/S1743-9191(22)00370-3/sref5
http://refhub.elsevier.com/S1743-9191(22)00370-3/sref6
http://refhub.elsevier.com/S1743-9191(22)00370-3/sref6
http://refhub.elsevier.com/S1743-9191(22)00370-3/sref7
http://refhub.elsevier.com/S1743-9191(22)00370-3/sref7
http://refhub.elsevier.com/S1743-9191(22)00370-3/sref7
http://refhub.elsevier.com/S1743-9191(22)00370-3/sref7
http://refhub.elsevier.com/S1743-9191(22)00370-3/sref8
http://refhub.elsevier.com/S1743-9191(22)00370-3/sref8
http://refhub.elsevier.com/S1743-9191(22)00370-3/sref9
http://refhub.elsevier.com/S1743-9191(22)00370-3/sref9
http://refhub.elsevier.com/S1743-9191(22)00370-3/sref9
http://refhub.elsevier.com/S1743-9191(22)00370-3/sref10
http://refhub.elsevier.com/S1743-9191(22)00370-3/sref10
http://refhub.elsevier.com/S1743-9191(22)00370-3/sref10
https://www.who.int/news/item/11-02-2022-who-prequalifies-first-monoclonal-antibody---tocilizumab-to-treat-covid-19
https://www.who.int/news/item/11-02-2022-who-prequalifies-first-monoclonal-antibody---tocilizumab-to-treat-covid-19
https://www.who.int/news/item/11-02-2022-who-prequalifies-first-monoclonal-antibody---tocilizumab-to-treat-covid-19
mailto:Amin.talebi@modares.ac.ir

