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Abstract 
Current COVID-19 response policies have aimed to break Corona 
waves through non-pharmaceutical interventions and mass 
vaccination. However, for long-term strategies to be effective and 
efficient, and to avoid massive disruption and social harms, it is crucial 
to introduce the role of natural immunity in our thinking about 
COVID-19 control and prevention. We argue that any Corona control 
policy must appropriately balance five key elements simultaneously: 
balancing the various fundamental interests of the nation, as well as 
the various interventions within the health sector; tailoring the 
prevention measures and treatments to individual needs; limiting 
social interaction restrictions; and balancing the role of vaccinations 
against the role of naturally induced immunity. Given the high 
infectivity of SARS-CoV-2 and its differential impact on population 
segments, we examine this last element in more detail and argue that 
an important aspect of ‘living with the virus’ will be to better 
understand the role of naturally induced immunity in our overall 
COVID-19 policy response. In our eyes, a policy approach that factors 
natural immunity should be considered for persons without major 
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Introduction
Coronavirus control policies, a short history
The ongoingCOVID-19 pandemic caused by a novel coronavirus, SARS-CoV-2, emerged late in 2019 inWuhan, China,
and spread within a few months around the globe, causing epidemics of variable intensity in diverse contexts.1 Genetic
mutations created thousands of new variants of the virus, some of them beingmore infectious than the original variant and
becoming principal drivers of the pandemic, recently the Delta variant, superseded by the Omicron variant, are so far the
most infectious (but less virulent?).2 At the time of writing this paper (September 2022), over 620 million COVID-19
cases and more than six and a half million related deaths have been registered around the world.3

The initial policy response to the pandemic inmost countries was characterised by two factors. On the one hand, very few
governments explicitly defined an overall policy goal for coronavirus control. Implicitly, some governments (like China)
seemed to strive for elimination of the epidemic (eradication of a zoonosis being next to impossible), others (like Brazil or
the USA) depicted it ‘like a bad flu’ and tried – at least for a given period – to basically ignore it.4 On the other hand,
activities to control the pandemic showed an increasing degree of conformity across countries, the main pillars being
initially ‘non-pharmaceutical interventions’ (NPIs) including lockdown measures, travel restrictions and face mask
mandates, but soon, incorporated mass vaccination of the population in order ‘to break the waves’ (peaks of the epidemic
in terms of hospitalisations and deaths, the main acknowledged policy objectives in most countries).

Simultaneously, and in the absence of an explicit overall policy goal, secondary objectives such as ‘flattening the curve’
and ‘protecting health services from being overwhelmed’were intensively discussed and imposed. The logic was simple,
but also a gamble – use NPIs to slow the virus while waiting for vaccine discovery, rollout andmass inoculation.5 Yet, the
need for protecting services also reflected prior negligence, where austerity policies, disinvestment in primary healthcare,
and poor preventative and preparedness measures left systems struggling to cope, while also widening pre-existing
inequities. These further policy developments went hand in hand with the slow recognition that it was neither feasible to
eliminate the disease nor to continuously ignore it. And they slowly coincided with an emerging understanding that
vaccines alone cannot offer the miracle solution many governments had hoped for. Although most countries continue to
act without a clear definition of an overarching policy goal – instead re-imposing knee-jerk NPI policies to reduce risk –
there is now seemingly increased recognition that humankind will have to ‘to live with the virus’ one way or another.6

This recognition is crucial, since SARS-CoV-2, like all coronaviruses, is a zoonosis, having numerous mammalian host
species.7–10 Not all those hosts represent a principal reservoir of the virus, but species can de facto ping-pong mutations
between them, enhancing genetic variations and thus jeopardising virus control.

What remains unclear and highly elusive are articulated long-term strategies for ‘living with the virus’, which can be
effective and efficient, without causing the massive disruption and social harms associated with current coronavirus
policies. Toward that end, it is crucial to consider basic immune system behaviour, and secondly, to better factor the
known specific immunological pathways of SARS-CoV-2. In this paper, we propose to introduce an additional policy
component in response, namely, the role of natural immunity – stimulating polyclonal antibody (B-cell) and cellular
(T-cell) responses – in our thinking about COVID-19 control and prevention. However, our starting point prior to the
presentation of this argument is to suggest that any coronavirus control policy (including this our alternative offered here)
must appropriately balance five key elements simultaneously. Our rationale is suitable for high-, middle- and low-income
countries, with an appropriate balance to be found for each context, according to local epidemiological characteristics,
health system capacities and values.

The art to balance, five considerations
First, the interest to protect the population fromCovid-19 has to be appropriately balanced against other fundamental
interests of the nation

These interests include respect for personal liberty and human rights on one side, and the need to protect local and the
global economies on the other. For example, the former aspect requires serious consideration of the right to education,

REVISED Amendments from Version 1

The two reviewers advised to nuance some of our arguments and to update our references. The revised version has
added new references, including an important one (Goldberg et al.) which supports our initial argumentation, as well as
developments on new variants. We have specified that our rationale was suitable for all types of countries, with appropriate
balance to be found in each context. We have also added a reference on aeration and filtration of indoor spaces.

Any further responses from the reviewers can be found at the end of the article
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since school closures are one of the least evidence-based NPIs11–14 and there is credible evidence that children and
adolescents are far less susceptible to illness and serious disease.15 The latter (economic) aspect has to include often
forgotten informal economies, since in many countries (particularly low- and middle-income countries) they represent a
major source of economic activity and livelihood. Thus, policy making must better consider the economic effects both of
the pandemic as well as the control measures. This is particularly germane since there is growing evidence demonstrating
the adverse long-term economic and health effects of many NPIs. Finding an appropriate balance between these elements
is important since education and socio-economic development are crucial determinants of health in the medium term,16

while producing epigenetic changes for several generations to come.17 The respect of such a balance of coronavirus
control measures against other fundamental interests can be understood as an essential element of the social contract
between government and citizens, contributing significantly to trust in government authority and bonds of social
solidarity.

As pointed out by Kass18 and later by Turcotte-Tremblay and Ridde,19 finding an appropriate balance between health,
liberty and other social concerns should review the available scientific evidence in light of ethical frameworks that can
better reflect concerns for equity and social justice, thus incorporating wider considerations than those provided merely
through morbidity and mortality calculations. Such a process is not easy and requires consultative and deliberative
processes that can reflect multifarious interests, population strata, and sectors, rather than relying on the view of a limited
cohort of specialists20 – which often promotes ‘groupthink’, underrepresentation, and ‘enclave echo chambers’.21

Second, coronavirus control has to be balanced against other interventions within the health sector

This challenge again entails three aspects: The allocation of human, financial and physical resources must correspond to
the relative burden of disease in a given community.22 As of now, in many countries (e. g. sub-Saharan Africa), other
health threats such as neonatal disorders, lower respiratory infections, malaria, and tuberculosis cause a significantly
higher burden of disease than COVID-19.23 Of equal importance is the consideration of the negative health-related
effects of coronavirus control ranging from psychological damage, particularly from the promulgation of fear, the
interference to supply chains resulting in malnutrition (again especially in LMICs), and the deterioration of other pre-
existing diseases (and even death) caused by travel restrictions, health system lockdowns, and other measures. Thirdly,
health interventions must be evaluated in terms of all their effects on health and health systems: for instance, Covid-19
vaccines may prevent some Covid-19 related hospitalisations, but also incur costs in terms of health system resources at
the time of vaccination24 as well as for caring for additional adverse event.25

Third, preventive measures have to be balanced against the need to assure and improve – and tailor to individual
needs – the treatment of patients affected by COVID-19

We insist that pharmaceutical interventions represent one of the four cornerstones of coronavirus control (the others
being preventive: NPIs, vaccination and natural immunity). It is unprecedented how quickly researchers identified,
over the past months, drugs to treat the disease. Some of them were known, sometimes even for similar indications
(as dexamethasone,26 heparin – preventively27 and/or therapeutically28 – or xylitol nasal spray as a preventative);29 some
represent newer developments (antivirals as molnupiravir30 or monoclonal antibodies).31 Yet, these advances have so far
been largely overshadowed by a policy focus obsessed with the use of NPIs and vaccines.

Fourth, within the toolbox of preventive measures, most NPIs rely on reduced contact between human beings which
runs counter to our social nature

Large scale and blanket NPIs have been recommended based onmodels that did not take into account the fact that SARS-
CoV-2, like all coronaviruses, can have numerous interspecific hosts.10 Moreover, the evidence for the efficacy of ‘NPIs
in practice’ is lacking,32 while evidence for their negative consequences has been consistently growing.33 Most NPIs
provoke social segregation and must thus be seen as being in tension with our social nature while amplifying emotional
distress. Catastrophic consequences of psychological damage (particularly for frontline healthcare workers, over and
above adverse physical events,34 the elderly, children and people working in the informal care sector) have been observed
on all continents.35–38 Consequently, priority should be given to prevent COVID-19 for those at greatest physical and/or
emotional risk by achieving immunity, be it induced ‘naturally’ or ‘artificially’ through vaccination. Moreover, priority
should be given to NPIs which do not incur adverse events on health and well-being, such as aeration and filtration of
indoor places.39
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Lastly, the role vaccinations should play now, and in the future of coronavirus control, has to be balanced against the
role naturally induced immunity already plays and could play in the future

Given the high infectivity of SARS-CoV-2 and its differential impact on population segments, this particular question
deserves greater attention. As a result, we examine this in more detail below, arguing that an important aspect of ‘living
with the virus’ will be to better understand the role of naturally induced immunity in our overall COVID-19 policy
response.

Immunity against SARS-CoV-2 – the five-step ladder of immunological specificity
Innate immunity, which is the first line of defence of the immune system, is key to combat a novel virus such as SARS-
CoV-2.40 When analysing the factors inducing immunity against SARS-CoV-2, five different steps of increasing
immunological specificity can be distinguished. These levels might be based on different immunological mechanisms
and pathways, which are outlined below and summarized in Figure 1.

First, most people have some kind of natural resistance against pathogens41 or ‘general immune competence’ and are thus
distinguished from those with known immune deficiency diseases or immune system compromise. The macrophages are
one of the responsible actors. ‘Generally immune competent’ individuals are less prone to become infected or to become
sick once infected. Such competence (based partially on a rapid interferon response) might explain the fact that children
are much less affected by COVID-19 than adults.42,43

Second, one’s immune system is likely to be ‘trained’ in the course of one’s life through a large variety of infections
without a higher degree of genetic similarity among the infectious agents. Thus, previous helminthic infections as well as
malaria are likely to protect gradually from other infections, most notably by SARS-CoV-2, and frommore serious forms
of COVID-19. It is possible that the slow progress of the coronavirus pandemic in most sub-Saharan African countries
can partially be explained by this phenomenon.44

Third, it is known since 1970 that coronaviruses provoke 10-20% of all ‘flu waves’ and ‘common colds’ experienced
globally. Previous exposure to such ‘older’ coronaviruses most likely fosters some level of cross immunity against
SARS-CoV-2 and its different variants.45,46

Fourth, a previous infection with SARS-CoV-2 creates a certain degree of immunity against reinfection. This immunity
can result both from symptomatic as well as from asymptomatic infections, the latter possibly characterised by a higher
degree of immunity, notably because the virus is polyclonal and not limited to the highly mutating spike protein, and
because it fosters stronger mucosal and T-cell responses.47–56

Fifth, immunity against the virus can be induced by vaccines. Whilst the aforementioned forms of immunity are caused
‘naturally’, vaccine-induced immunity represents an artificially created defence mechanism, generally based only on
parts of the virus, principally the spike protein (viral vector andm-RNAvaccines), and inactivated or attenuated vaccines.
Available evidence is not yet conclusive and partially contradictory, but vaccine-induced immunity might be more
susceptible to evasion by new virus variants.57–60

Most countries, both in high-income and low- and middle-income settings, have now experienced several waves of
coronavirus infections, and with this evolving experience, the strategies should be adapted. If one agrees that the
elimination of SARS-CoV-2 is untenable, and if one accepts that the continued use ofNPIs is not sustainable over the long
run, then, by deduction, the best epidemic exit strategy would need to be based on the two remaining preventive pillars,
namely, ‘natural’ immunity and vaccination. In this context, it is highly surprising that most governmental policies still
rely largely on vaccination and ignore the role other forms of immunity could play and do play already. This is particularly
astonishing now that the evidence strongly suggests that the efficacy of vaccinations wanes quite rapidly.61–65 Indeed,
Goldberg et al. have shown that natural immunity is more effective in preventing confirmed reinfection than two doses of
vaccine, and that hybrid immunity of infection and a single vaccine dose provides the best protection. How long any form
of immunity ultimately lasts remains unclear, and so far, there are no data to show the longer-term benefits of three
vaccine doses. COVID-19 hospitalisations appear to occur at the same rate for people with natural or vaccine induced
immunity.66

In addition, the arrival of the Omicron variant and the newly emergent variants (BA.4 and BA.5) powerfully illustrates
that such vaccine efficacy will be constantly challenged by mutations.67,68 However, new mutations seem also
increasingly “to run out of steam”with the rising level of community immunity.68 While these two latest variants spread
faster, they also cause less disease and hospitalisations. SARS-CoV-2, regardless of its subtype, is reaching an endemic
state comparable to other common viruses68 – like in the case of traditional influenza vaccines, but unlike the efficacy of

Page 5 of 16

F1000Research 2022, 11:337 Last updated: 27 NOV 2023



vaccines against ‘stable’ viruses as mumps, measles or yellow fever.69,70 Omicron has also demonstrated that current
policies remain disjointed according to national self-interest, that good science and reporting is not always rewarded (as in
the case of South Africa reporting Omicron), and that outdated notions of national health security (particularly in the
West) will only be as strong as their global weakest links.

Figure 1. Immune system and Covid-19. Source: authors.
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As far as the role of natural immunity is concerned, it must be recognised that people having had a proven SARS-CoV-2
infection (as long as confirmed by a previous positive PCR/antigen test) are registered in many countries, and they enjoy
privileges similar to those with a complete vaccination record (in terms of movement restrictions, access to public places
etc.) – at least for a few months. Nonetheless, so far, no effort has been made to identify systematically those people
having either contracted COVID-19 or an asymptomatic/undiagnosed infection. Following data from the Institute for
HealthMetrics and Evaluation (IHME), this proportion ismore than 50% inmost countries inAfrica and SouthAmericas,
and surpasses 85% in countries such as Algeria, Bolivia, Iran, Kenya, Russia and South Africa.71

We defend the thesis that these figures have to be taken into account when promoting COVID-19 prevention through
individual and collective immunity. Furthermore, the immunostimulant synergy between previous vaccinations and
previous infections has to be further scrutinised beyond the only available study by Goldberg et al.66 and reflected upon
within public health policies.

The importance of conducting such an analysis is underpinned by several empirical conditions: i) the aforementioned
high degree of peoples’ natural exposure to the virus and presumed widespread natural immunity in many countries,
ii) the recognition that vaccine-induced protection wanes quite rapidly (in the course of 3-8 months),61,62,64,66 and in
consequence iii) the ever-increasing frequency of test-identified ‘breakthrough’ infections (infections of correctly
vaccinated persons) presenting with limited or unspecific upper respiratory symptoms.

Hence, crucial questions arise: Do we really need anti-coronavirus ‘refresher jabs’with the frequency promoted bymany
policy makers, media outlets and vaccine producers? Or should these ‘jabs’ be reserved for highly vulnerable people?
Following such a booster strategy for the entire population is costly, intrusive, and hugely ignorant of the fact that current
vaccine distribution has been inequitable,72 with many parts of the world yet unable to access vaccines to protect at least
those most vulnerable people.24 It is hard to imagine how this will not continue under any booster reliant regime as it will
operate within the already existing ‘vaccine apartheid (or inequity)’.73

Conclusion: a plea for a ‘mix’ of immune inductions by antigen exposure
Antia and Halloran distinguish three interrelated forms of immunity, which can all be caused both naturally and by
vaccination:74

• Immunity against infection;

• Immunity allowing infection, but reducing infectiousness;

• Immunity against disease (reducing disease manifestation and preventing death).

They stipulate – and this presumption is at least plausible – that immunity against infection wanes more rapidly than
immunity against disease, the latter one being aweaker, butmore important form of immunitymediated byT-cells.55 This
results in a time window labelled by Antia and Halloran as a ‘region of mild boosting’, namely, a period allowing
re-infection or re-vaccination without developing (serious) disease. This window is depicted as most appropriate for
refreshing the immunity to previous or even new levels. It might be open for a period ranging from approximately 3 to
24 months since the last antigen exposure, be it based on natural exposure or on vaccination. Moreover, Antia and
Halloran insist that ‘… we also need to determine if multiple infections or vaccinations are needed to generate long-
lasting protection against pathology, and whether this depends on the age of the individual’.

We propose that the role of pre-existing or induced natural immunity deserves immediate further attention. In relation
to our argument to balance interests, this appeal includes the suggestion to recognise the extraordinary immune
competence of children and adolescents as far as SARS-CoV-2 infections are concerned, and to seriously scrutinise
the use of compulsory vaccination for the young. If the concept of a ‘region of mild boosting’ is backed by additional
evidence, for people having had previous encounters with the virus antigen (be it an encounter via SARS-CoV-2 itself or
from a vaccination), then striving for early and regular re-infections might represent a viable alternative to avoid
continuous re-vaccination – at least if no personal risk factors such as age or co-morbidity are present. The crucial point
here is the idea that a re-infection for a previously infected personmight be as harmless as a re-vaccination, be possibly of
higher efficacy than a vaccination53,66 as the immune system is interacting with the entire virus antigen, and finally, that
such ‘mild boosting’ based on a re-infection could take place independently from the pharmaceutical industry and the
high costs of universal vaccination (not to mention feasibility constraints). This last point is particularly important since
many low resource countries are already struggling to implement first round vaccines and have limited budgets in which
to afford continuous boosters.72
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In our eyes, an approach that factors natural immunity as a policy consideration should definitely be considered for
persons without major comorbidities and those having ‘encountered’ the antigen in the past. Although the pursuit of
this alternative will require further research evidence, we believe it could constitute a necessary and fundamental
paradigm shift in coronavirus control, allowing us to ‘surf’ the waves instead of desperately trying to break them. An
additional benefit of such a ‘surfing approach’ via a greater reliance on natural immunity is that such continuity of
‘antigen encounters’ will most probably lead – as Antia and Halloran point out – to the shift of the epidemic towards a
milder childhood disease with limited long-term impact on health. This approach effectively could allow us to ‘live with
the virus’ without continuous harmful NPIs nor the herculean task of boosting a global population of nearly 10 billion
people on a continuous six-month rolling basis.75 Most importantly, however, what this approach offers is a long-term
alternative to current policies, which remain ad hoc, reactive, insufficient, inequitable, and devoid of any long-term exit
strategy.

Data availability
No data are associated with this article.

References

1. Van Damme W, et al. : The COVID-19 pandemic: diverse contexts;
different epidemics—how and why?. BMJ Glob. Health. 2020; 5:
e003098.
PubMed Abstract|Publisher Full Text

2. Maslo C, et al. : Characteristics and Outcomes of Hospitalized
Patients in South Africa During the COVID-19 Omicron Wave
Compared With Previous Waves. JAMA. 2021; 327: 583–584.
PubMed Abstract|Publisher Full Text

3. Worldometer: COVID-19 Coronavirus Pandemic.
Reference Source

4. Sturmberg J, et al. : The danger of the single storyline.
Obfuscating the complexities of managing SARS-CoV-2/
COVID-19. J. Eval. Clin. Pract. 2021.
PubMed Abstract|Publisher Full Text

5. Paul E, Brown GW, Kalk A, et al.: Playing vaccine roulette: Why the
current strategy of staking everything on Covid-19 vaccines is a
high-stakes wager. Vaccine. 2021; 39: 4921–4924.
PubMed Abstract|Publisher Full Text

6. Chokshi DA: Commonality and Continuity in Responses to
Pandemic and Endemic COVID-19. JAMA Health Forum. 2021; 2:
e212474–e212474.
Publisher Full Text

7. Ye Z-W, et al.: Zoonotic origins of human coronaviruses. Int. J. Biol.
Sci. 2020; 16: 1686–1697.
PubMed Abstract|Publisher Full Text

8. Shi J, et al. : Susceptibility of ferrets, cats, dogs, and other
domesticated animals to SARS–coronavirus 2. Science. 2020; 368:
1016–1020.
PubMed Abstract|Publisher Full Text

9. Sharun K, et al. : SARS-CoV-2 in animals: potential for unknown
reservoir hosts and public health implications. Vet. Q. 2021; 41:
181–201.
PubMed Abstract|Publisher Full Text

10. Fischhoff IR, Castellanos AA, Rodrigues JPGLM, et al.:Predicting the
zoonotic capacity of mammals to transmit SARS-CoV-2. Proc.
R. Soc. B Biol. Sci. 2021; 288: 20211651.
PubMed Abstract|Publisher Full Text

11. Christakis DA, Van Cleve W, Zimmerman FJ: Estimation of US
Children’s Educational Attainment and Years of Life Lost
Associated With Primary School Closures During the
Coronavirus Disease 2019 Pandemic. JAMA Netw. Open. 2020; 3:
e2028786–e2028786.
PubMed Abstract|Publisher Full Text

12. Vlachos J, Hertegård E, Svaleryd B, et al. : The effects of school
closures on SARS-CoV-2 among parents and teachers. Proc. Natl.
Acad. Sci. 2021; 118: e2020834118.
PubMed Abstract|Publisher Full Text

13. Ladhani SNnull null:: Children and COVID-19 in schools. Science.
2021; 374: 680–682.
Publisher Full Text

14. Donohue JM, Miller E: COVID-19 and School Closures. JAMA. 2020;
324: 845–847.
Publisher Full Text

15. Castagnoli R, et al. : Severe Acute Respiratory Syndrome
Coronavirus 2 (SARS-CoV-2) Infection in Children and
Adolescents: A Systematic Review. JAMA Pediatr. 2020; 174:
882–889.
Publisher Full Text

16. Commission on Social Determinants of Health: Closing the gap in a
generation Health equity through action on the social determinants of
health. 2008.

17. Ryan J, Chaudieu I, Ancelin M-L, et al.: Biological underpinnings of
trauma and post-traumatic stress disorder: focusing on
genetics and epigenetics. Epigenomics. 2016; 8: 1553–1569.
PubMed Abstract|Publisher Full Text

18. Kass NE: An Ethics Framework for Public Health. Am. J. Public
Health. 2001; 91: 1776–1782.
PubMed Abstract|Publisher Full Text|Free Full Text

19. Turcotte-Tremblay A-M, Ridde V: A friendly critical analysis of
Kass’s ethics framework for public health. Can. J. Public Health.
2016; 107: e209–e211.
PubMed Abstract|Publisher Full Text

20. Jung A-S, et al. : From dichotomisation towards intersectionality
in addressing covid-19. BMJ. 2021; 375: e067500.
Publisher Full Text

21. Joffe AR: COVID-19: Rethinking the Lockdown Groupthink. Front.
Public Health. 2021; 9: 98.
Publisher Full Text

22. Sturmberg JP, Tsasis P, Hoemeke L: COVID-19 – An Opportunity to
Redesign Health Policy Thinking. Int. J. Health Policy Manag. 2020.
PubMed Abstract|Publisher Full Text

23. Institute for Health Metrics and Evaluation (IHME): COVID-19 Results
Briefing - The African Region.
Reference Source 2021.

24. Bell D, Paul E: Vaccine equity or health equity? J. Glob. Health Econ.
Policy. 2022; 2.
Publisher Full Text

25. Fraiman J , et al. : Serious adverse events of special interest
following mRNA COVID-19 vaccination in randomized trials in
adults. Vaccine. 2022; 40: 5798–5805.
PubMed Abstract|Publisher Full Text

26. The RECOVERY Collaborative Group: Dexamethasone in
Hospitalized Patients with Covid-19 — Preliminary Report.
N. Engl. J. Med. 2020; 383: 2030–2040.
PubMed Abstract|Publisher Full Text

27. Mycroft-West CJ, et al.:Heparin Inhibits Cellular Invasionby SARS-
CoV-2: Structural Dependence of the Interaction of the Spike S1
Receptor-Binding Domain with Heparin. Thromb. Haemost. 2020;
120: 1700–1715.
PubMed Abstract|Publisher Full Text

28. Sholzberg M, et al. : Effectiveness of therapeutic heparin versus
prophylactic heparin on death, mechanical ventilation, or
intensive care unit admission in moderately ill patients with
covid-19 admitted to hospital: RAPID randomised clinical trial.
BMJ. 2021; 375: n2400.
Publisher Full Text

Page 8 of 16

F1000Research 2022, 11:337 Last updated: 27 NOV 2023

http://www.ncbi.nlm.nih.gov/pubmed/32718950
https://doi.org/10.1136/bmjgh-2020-003098
https://doi.org/10.1136/bmjgh-2020-003098
https://doi.org/10.1136/bmjgh-2020-003098
http://www.ncbi.nlm.nih.gov/pubmed/34967859
https://doi.org/10.1001/jama.2021.24868
https://doi.org/10.1001/jama.2021.24868
https://doi.org/10.1001/jama.2021.24868
https://www.worldometers.info/coronavirus/
http://www.ncbi.nlm.nih.gov/pubmed/34825442
https://doi.org/10.1111/jep.13640
https://doi.org/10.1111/jep.13640
https://doi.org/10.1111/jep.13640
http://www.ncbi.nlm.nih.gov/pubmed/34315610
https://doi.org/10.1016/j.vaccine.2021.07.045
https://doi.org/10.1016/j.vaccine.2021.07.045
https://doi.org/10.1016/j.vaccine.2021.07.045
https://doi.org/10.1001/jamahealthforum.2021.2474
http://www.ncbi.nlm.nih.gov/pubmed/32226286
https://doi.org/10.7150/ijbs.45472
https://doi.org/10.7150/ijbs.45472
https://doi.org/10.7150/ijbs.45472
http://www.ncbi.nlm.nih.gov/pubmed/32269068
https://doi.org/10.1126/science.abb7015
https://doi.org/10.1126/science.abb7015
https://doi.org/10.1126/science.abb7015
http://www.ncbi.nlm.nih.gov/pubmed/33892621
https://doi.org/10.1080/01652176.2021.1921311
https://doi.org/10.1080/01652176.2021.1921311
https://doi.org/10.1080/01652176.2021.1921311
http://www.ncbi.nlm.nih.gov/pubmed/34784766
https://doi.org/10.1098/rspb.2021.1651
https://doi.org/10.1098/rspb.2021.1651
https://doi.org/10.1098/rspb.2021.1651
http://www.ncbi.nlm.nih.gov/pubmed/33180132
https://doi.org/10.1001/jamanetworkopen.2020.28786
https://doi.org/10.1001/jamanetworkopen.2020.28786
https://doi.org/10.1001/jamanetworkopen.2020.28786
http://www.ncbi.nlm.nih.gov/pubmed/33574041
https://doi.org/10.1073/pnas.2020834118
https://doi.org/10.1073/pnas.2020834118
https://doi.org/10.1073/pnas.2020834118
https://doi.org/10.1126/science.abj2042
https://doi.org/10.1001/jama.2020.13092
https://doi.org/10.1001/jamapediatrics.2020.1467
http://www.ncbi.nlm.nih.gov/pubmed/27686106
https://doi.org/10.2217/epi-2016-0083
https://doi.org/10.2217/epi-2016-0083
https://doi.org/10.2217/epi-2016-0083
http://www.ncbi.nlm.nih.gov/pubmed/11684600
https://doi.org/10.2105/AJPH.91.11.1776
https://doi.org/10.2105/AJPH.91.11.1776
https://doi.org/10.2105/AJPH.91.11.1776
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC1446875
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC1446875
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC1446875
http://www.ncbi.nlm.nih.gov/pubmed/27526221
https://doi.org/10.17269/cjph.107.5160
https://doi.org/10.17269/cjph.107.5160
https://doi.org/10.17269/cjph.107.5160
https://doi.org/10.1136/bmj-2021-067500
https://doi.org/10.3389/fpubh.2021.625778
http://www.ncbi.nlm.nih.gov/pubmed/32702802
https://doi.org/10.34172/ijhpm.2020.132
https://doi.org/10.34172/ijhpm.2020.132
https://doi.org/10.34172/ijhpm.2020.132
https://www.healthdata.org/sites/default/files/files/Projects/COVID/2021/44563_briefing_African_Region_40.pdf
https://doi.org/10.52872/001c.33666
http://www.ncbi.nlm.nih.gov/pubmed/36055877
https://doi.org/10.1016/j.vaccine.2022.08.036
https://doi.org/10.1016/j.vaccine.2022.08.036
https://doi.org/10.1016/j.vaccine.2022.08.036
http://www.ncbi.nlm.nih.gov/pubmed/33031652
https://doi.org/10.1056/NEJMoa2021436
https://doi.org/10.1056/NEJMoa2021436
https://doi.org/10.1056/NEJMoa2021436
http://www.ncbi.nlm.nih.gov/pubmed/33368089
https://doi.org/10.1055/s-0040-1721319
https://doi.org/10.1055/s-0040-1721319
https://doi.org/10.1055/s-0040-1721319
https://doi.org/10.1136/bmj.n2400


29. Go CC, Pandav K, Sanchez-Gonzalez MA, et al. : Potential Role of
Xylitol Plus Grapefruit Seed Extract Nasal Spray Solution in
COVID-19: Case Series. Cureus. 2020; 12: e11315.
Publisher Full Text

30. Jayk Bernal A, et al. : Molnupiravir for Oral Treatment of
Covid-19 in Nonhospitalized Patients. N. Engl. J. Med. 2021; 386:
509–520.
PubMed Abstract|Publisher Full Text

31. Gottlieb RL, et al. : Effect of Bamlanivimab as Monotherapy or in
Combination With Etesevimab on Viral Load in Patients With
Mild to Moderate COVID-19: A Randomized Clinical Trial. JAMA.
2021; 325: 632–644.
PubMed Abstract|Publisher Full Text

32. Enria D, et al. : Strengthening the evidence base for decisions on
public health and social measures. Bull. World Health Organ. 2021;
99: 610–610A.
PubMed Abstract|Publisher Full Text

33. Collateral Global: A regular publication analysing the global
impact of COVID-19 restrictions.
Reference Source

34. Galanis P, Vraka I, Fragkou D, et al.: Impact of personal protective
equipment use on health care workers’ physical health during
the COVID-19 pandemic: A systematic review and meta-
analysis. Am. J. Infect. Control. 2021; 49: 1305–1315.
PubMed Abstract|Publisher Full Text

35. Bambra C, Riordan R, Ford J, et al. : The COVID-19 pandemic and
health inequalities. J. Epidemiol. Community Health. 2020; 74: jech-
2020-214401.
Publisher Full Text

36. Chakrabarti S, Hamlet LC, Kaminsky J, et al.: Association of Human
Mobility Restrictions and Race/Ethnicity–Based, Sex-Based, and
Income-Based Factors With Inequities in Well-being During the
COVID-19 Pandemic in the United States. JAMA Netw. Open. 2021;
4: e217373–e217373.
PubMed Abstract|Publisher Full Text

37. Laborde Debucquet D, Martin W, Vos R: Poverty and food
insecurity could grow dramatically as COVID-19 spreads.COVID-
19 and global food security. International Food Policy Research
Institute (IFPRI); 2020; 16–19.

38. Headey D, et al.: Impacts of COVID-19 on childhoodmalnutrition
and nutrition-related mortality. Lancet. 2020; 396: 519–521.
PubMed Abstract|Publisher Full Text

39. Dowell D, Lindsley WG, Brooks JT: Reducing SARS-CoV-2 in Shared
Indoor Air. JAMA. 2022; 328: 141–142.
PubMed Abstract|Publisher Full Text

40. Schultze JL, Aschenbrenner AC: COVID-19 and the human innate
immune system. Cell. 2021; 184: 1671–1692.
PubMed Abstract|Publisher Full Text

41. Netea MG, et al. : Natural resistance against infections: focus on
COVID-19. Trends Immunol. 2022; 43: 106–116.
PubMed Abstract|Publisher Full Text

42. Russell MW, Moldoveanu Z, Ogra PL, et al. : Mucosal Immunity in
COVID-19: A Neglected but Critical Aspect of SARS-CoV-2
Infection. Front. Immunol. 2020; 11: 3221.

43. Loske J, et al. : Pre-activated antiviral innate immunity in the
upper airways controls early SARS-CoV-2 infection in children.
Nat. Biotechnol. 2021.
PubMed Abstract|Publisher Full Text

44. Majdoubi A, et al. : A majority of uninfected adults show
preexisting antibody reactivity against SARS-CoV-2. JCI Insight.
2021; 6.
PubMed Abstract|Publisher Full Text

45. Brazil R: Do childhood colds help the body respond to COVID?.
Nature. 2021; 599: 540–541.
PubMed Abstract|Publisher Full Text

46. Gouma S, et al. : Sero-monitoring of health care workers reveals
complex relationships between common coronavirus
antibodies and SARS-CoV-2 severity. medRxiv
2021.04.12.21255324. 2021.
Publisher Full Text

47. Hall VJ, et al. : SARS-CoV-2 infection rates of antibody-positive
compared with antibody-negative health-care workers in
England: a large,multicentre, prospective cohort study (SIREN).
Lancet. 2021; 397: 1459–1469.
PubMed Abstract|Publisher Full Text

48. Turner JS, et al. : SARS-CoV-2 infection induces long-lived bone
marrow plasma cells in humans. Nature. 2021; 595: 421–425.
PubMed Abstract|Publisher Full Text

49. Nielsen SS, et al. : SARS-CoV-2 elicits robust adaptive immune
responses regardless of disease severity. EBioMedicine. 2021; 68:
103410.
PubMed Abstract|Publisher Full Text

50. Cohen KW, et al.: Longitudinal analysis shows durable and broad
immune memory after SARS-CoV-2 infection with persisting
antibody responsesandmemoryBandTcells.Cell Rep.Med. 2021;
2: 100354.
PubMed Abstract|Publisher Full Text

51. Egbert ER, et al.: Durability of Spike Immunoglobin G Antibodies
to SARS-CoV-2 AmongHealth CareWorkersWith Prior Infection.
JAMA Netw. Open. 2021; 4: e2123256–e2123256.
PubMed Abstract|Publisher Full Text

52. Marcotte H, et al.: Immunity to SARS-CoV-2 up to 15months after
infection. bioRxiv 2021.10.08.463699. 2021.
Publisher Full Text

53. Abu-Raddad LJ, Chemaitelly H, Bertollini R: Severity of SARS-CoV-2
Reinfections as Compared with Primary Infections. N. Engl.
J. Med. 2021; 385: 2487–2489.
PubMed Abstract|Publisher Full Text

54. Braun J, et al. : SARS-CoV-2-reactive T cells in healthy donors and
patients with COVID-19. Nature. 2020; 587: 270–274.
PubMed Abstract|Publisher Full Text

55. Wang Z, et al. : Exposure to SARS-CoV-2 generates T-cell memory
in the absence of a detectable viral infection.Nat. Commun. 2021;
12: 1724.
PubMed Abstract|Publisher Full Text

56. Fröberg J, Diavatopoulos DA: Mucosal immunity to severe acute
respiratory syndrome coronavirus 2 infection. Curr. Opin. Infect.
Dis. 2021; 34: 181–186.
Publisher Full Text

57. Kustin T, et al. : Evidence for increased breakthrough rates of
SARS-CoV-2 variants of concern in BNT162b2-mRNA-vaccinated
individuals. Nat. Med. 2021; 27: 1379–1384.
PubMed Abstract|Publisher Full Text

58. Hacisuleyman E, et al. : Vaccine Breakthrough Infections with
SARS-CoV-2 Variants. N. Engl. J. Med. 2021; 384: 2212–2218.
PubMed Abstract|Publisher Full Text

59. Andeweg SP, et al. : Increased risk of infection with SARS-CoV-2
Beta, Gamma, and Delta variant compared to Alpha variant in
vaccinated individuals. medRxiv 2021.11.24.21266735. 2021.
Publisher Full Text

60. Sekine T, et al. : Robust T Cell Immunity in Convalescent
Individuals with Asymptomatic orMild COVID-19. Cell. 2020; 183:
158–168.e14.
PubMed Abstract|Publisher Full Text

61. Chemaitelly H, et al. : Waning of BNT162b2 Vaccine Protection
against SARS-CoV-2 Infection in Qatar. N. Engl. J. Med. 2021; 385:
e83.
PubMed Abstract|Publisher Full Text

62. Goldberg Y, et al.:Waning Immunity after the BNT162b2 Vaccine
in Israel. N. Engl. J. Med. 2021; 385: e85.
PubMed Abstract|Publisher Full Text

63. Klompas M: Understanding Breakthrough Infections Following
mRNA SARS-CoV-2 Vaccination. JAMA. 2021; 326: 2018–2020.
PubMed Abstract|Publisher Full Text

64. Nordström P, Ballin M, & Nordström A: Effectiveness of Covid-19
Vaccination Against Risk of Symptomatic Infection,
Hospitalization, and Death Up to 9 Months: A Swedish Total-
Population Cohort Study. 2021.

65. Israel A, et al. : Elapsed time since BNT162b2 vaccine and risk of
SARS-CoV-2 infection: test negative design study. BMJ. 2021; 375:
e067873.
Publisher Full Text

66. Goldberg Y , et al.: Protection andWaning of Natural and Hybrid
Immunity to SARS-CoV-2. N. Engl. J. Med. 2022; 386: 2201–2212.
PubMed Abstract|Publisher Full Text

67. Reynolds CJ , et al. : Immune boosting by B.1.1.529 (Omicron)
depends on previous SARS-CoV-2 exposure. Science. 377:
eabq1841.
PubMed Abstract|Publisher Full Text

68. Callaway E:What Omicron’s BA.4 and BA.5 variantsmean for the
pandemic. Nature. 2022; 606: 848–849.
Publisher Full Text

69. Centers for Disease Control and Prevention (CDC): Measles,
Mumps, and Rubella (MMR) Vaccination: What Everyone Should
Know.
Reference Source

70. Gotuzzo E, Yactayo S, Córdova E: Efficacy and Duration of
Immunity after YellowFever Vaccination: Systematic Reviewon
the Need for a Booster Every 10 Years. Am. Soc. Trop. Med. Hyg.
2013; 89: 434–444.
PubMed Abstract|Publisher Full Text

71. Institute for Health Metrics and Evaluation (IHME): COVID-19 Results
Briefing - Global. 2022.
Reference Source

Page 9 of 16

F1000Research 2022, 11:337 Last updated: 27 NOV 2023

https://doi.org/10.7759/cureus.11315
http://www.ncbi.nlm.nih.gov/pubmed/34914868
https://doi.org/10.1056/NEJMoa2116044
https://doi.org/10.1056/NEJMoa2116044
https://doi.org/10.1056/NEJMoa2116044
http://www.ncbi.nlm.nih.gov/pubmed/33475701
https://doi.org/10.1001/jama.2021.0202
https://doi.org/10.1001/jama.2021.0202
https://doi.org/10.1001/jama.2021.0202
http://www.ncbi.nlm.nih.gov/pubmed/34475594
https://doi.org/10.2471/BLT.21.287054
https://doi.org/10.2471/BLT.21.287054
https://doi.org/10.2471/BLT.21.287054
https://collateralglobal.org/
http://www.ncbi.nlm.nih.gov/pubmed/33965463
https://doi.org/10.1016/j.ajic.2021.04.084
https://doi.org/10.1016/j.ajic.2021.04.084
https://doi.org/10.1016/j.ajic.2021.04.084
https://doi.org/10.1136/jech-2020-214401
http://www.ncbi.nlm.nih.gov/pubmed/33825836
https://doi.org/10.1001/jamanetworkopen.2021.7373
https://doi.org/10.1001/jamanetworkopen.2021.7373
https://doi.org/10.1001/jamanetworkopen.2021.7373
http://www.ncbi.nlm.nih.gov/pubmed/32730743
https://doi.org/10.1016/S0140-6736(20)31647-0
https://doi.org/10.1016/S0140-6736(20)31647-0
https://doi.org/10.1016/S0140-6736(20)31647-0
http://www.ncbi.nlm.nih.gov/pubmed/35671318
https://doi.org/10.1001/jama.2022.9970
https://doi.org/10.1001/jama.2022.9970
https://doi.org/10.1001/jama.2022.9970
http://www.ncbi.nlm.nih.gov/pubmed/33743212
https://doi.org/10.1016/j.cell.2021.02.029
https://doi.org/10.1016/j.cell.2021.02.029
https://doi.org/10.1016/j.cell.2021.02.029
http://www.ncbi.nlm.nih.gov/pubmed/34924297
https://doi.org/10.1016/j.it.2021.12.001
https://doi.org/10.1016/j.it.2021.12.001
https://doi.org/10.1016/j.it.2021.12.001
http://www.ncbi.nlm.nih.gov/pubmed/34408314
https://doi.org/10.1038/s41587-021-01037-9
https://doi.org/10.1038/s41587-021-01037-9
https://doi.org/10.1038/s41587-021-01037-9
http://www.ncbi.nlm.nih.gov/pubmed/33720905
https://doi.org/10.1172/jci.insight.146316
https://doi.org/10.1172/jci.insight.146316
https://doi.org/10.1172/jci.insight.146316
http://www.ncbi.nlm.nih.gov/pubmed/34795432
https://doi.org/10.1038/d41586-021-03087-0
https://doi.org/10.1038/d41586-021-03087-0
https://doi.org/10.1038/d41586-021-03087-0
https://doi.org/10.1101/2021.04.12.21255324
http://www.ncbi.nlm.nih.gov/pubmed/33844963
https://doi.org/10.1016/S0140-6736(21)00675-9
https://doi.org/10.1016/S0140-6736(21)00675-9
https://doi.org/10.1016/S0140-6736(21)00675-9
http://www.ncbi.nlm.nih.gov/pubmed/34030176
https://doi.org/10.1038/s41586-021-03647-4
https://doi.org/10.1038/s41586-021-03647-4
https://doi.org/10.1038/s41586-021-03647-4
http://www.ncbi.nlm.nih.gov/pubmed/34098342
https://doi.org/10.1016/j.ebiom.2021.103410
https://doi.org/10.1016/j.ebiom.2021.103410
https://doi.org/10.1016/j.ebiom.2021.103410
http://www.ncbi.nlm.nih.gov/pubmed/34250512
https://doi.org/10.1016/j.xcrm.2021.100354
https://doi.org/10.1016/j.xcrm.2021.100354
https://doi.org/10.1016/j.xcrm.2021.100354
http://www.ncbi.nlm.nih.gov/pubmed/34459910
https://doi.org/10.1001/jamanetworkopen.2021.23256
https://doi.org/10.1001/jamanetworkopen.2021.23256
https://doi.org/10.1001/jamanetworkopen.2021.23256
https://doi.org/10.1101/2021.10.08.463699
http://www.ncbi.nlm.nih.gov/pubmed/34818474
https://doi.org/10.1056/NEJMc2108120
https://doi.org/10.1056/NEJMc2108120
https://doi.org/10.1056/NEJMc2108120
http://www.ncbi.nlm.nih.gov/pubmed/32726801
https://doi.org/10.1038/s41586-020-2598-9
https://doi.org/10.1038/s41586-020-2598-9
https://doi.org/10.1038/s41586-020-2598-9
http://www.ncbi.nlm.nih.gov/pubmed/33741972
https://doi.org/10.1038/s41467-021-22036-z
https://doi.org/10.1038/s41467-021-22036-z
https://doi.org/10.1038/s41467-021-22036-z
https://doi.org/10.1097/QCO.0000000000000724
http://www.ncbi.nlm.nih.gov/pubmed/34127854
https://doi.org/10.1038/s41591-021-01413-7
https://doi.org/10.1038/s41591-021-01413-7
https://doi.org/10.1038/s41591-021-01413-7
http://www.ncbi.nlm.nih.gov/pubmed/33882219
https://doi.org/10.1056/NEJMoa2105000
https://doi.org/10.1056/NEJMoa2105000
https://doi.org/10.1056/NEJMoa2105000
https://doi.org/10.1101/2021.11.24.21266735
http://www.ncbi.nlm.nih.gov/pubmed/32979941
https://doi.org/10.1016/j.cell.2020.08.017
https://doi.org/10.1016/j.cell.2020.08.017
https://doi.org/10.1016/j.cell.2020.08.017
http://www.ncbi.nlm.nih.gov/pubmed/34614327
https://doi.org/10.1056/NEJMoa2114114
https://doi.org/10.1056/NEJMoa2114114
https://doi.org/10.1056/NEJMoa2114114
http://www.ncbi.nlm.nih.gov/pubmed/34706170
https://doi.org/10.1056/NEJMoa2114228
https://doi.org/10.1056/NEJMoa2114228
https://doi.org/10.1056/NEJMoa2114228
http://www.ncbi.nlm.nih.gov/pubmed/34734985
https://doi.org/10.1001/jama.2021.19063
https://doi.org/10.1001/jama.2021.19063
https://doi.org/10.1001/jama.2021.19063
https://doi.org/10.1136/bmj-2021-067873
http://www.ncbi.nlm.nih.gov/pubmed/35613036
https://doi.org/10.1056/NEJMoa2118946
https://doi.org/10.1056/NEJMoa2118946
https://doi.org/10.1056/NEJMoa2118946
http://www.ncbi.nlm.nih.gov/pubmed/35699621
https://doi.org/10.1126/science.abq1841
https://doi.org/10.1126/science.abq1841
https://doi.org/10.1126/science.abq1841
https://doi.org/10.1038/d41586-022-01730-y
https://www.cdc.gov/vaccines/vpd/mmr/public/index.html
http://www.ncbi.nlm.nih.gov/pubmed/24006295
https://doi.org/10.4269/ajtmh.13-0264
https://doi.org/10.4269/ajtmh.13-0264
https://doi.org/10.4269/ajtmh.13-0264
https://www.healthdata.org/sites/default/files/files/Projects/COVID/2022/1_briefing_Global_1.pdf


72. Pasquale S, et al.: COVID-19 in Low- andMiddle-IncomeCountries
(LMICs): A Narrative Review from Prevention to Vaccination
Strategy. Vaccines. 2021; 9.

73. McIntyre PB, et al. : COVID-19 vaccine strategies must focus on
severe disease and global equity. Lancet. 2021; 399: 406–410.
PubMed Abstract|Publisher Full Text

74. Antia R, Halloran ME: Transition to endemicity: Understanding
COVID-19. Immunity. 2021; 54: 2172–2176.
PubMed Abstract|Publisher Full Text

75. Barouch DH: Covid-19 Vaccines— Immunity, Variants, Boosters.
N. Engl. J. Med. 2022; 387: 1011–1020.
Publisher Full Text

Page 10 of 16

F1000Research 2022, 11:337 Last updated: 27 NOV 2023

http://www.ncbi.nlm.nih.gov/pubmed/34922639
https://doi.org/10.1016/S0140-6736(21)02835-X
https://doi.org/10.1016/S0140-6736(21)02835-X
https://doi.org/10.1016/S0140-6736(21)02835-X
http://www.ncbi.nlm.nih.gov/pubmed/34626549
https://doi.org/10.1016/j.immuni.2021.09.019
https://doi.org/10.1016/j.immuni.2021.09.019
https://doi.org/10.1016/j.immuni.2021.09.019
https://doi.org/10.1056/NEJMra2206573


Open Peer Review
Current Peer Review Status:    

Version 2

Reviewer Report 09 August 2023

https://doi.org/10.5256/f1000research.139187.r188305

© 2023 Abdullah F. This is an open access peer review report distributed under the terms of the Creative 
Commons Attribution License, which permits unrestricted use, distribution, and reproduction in any medium, 
provided the original work is properly cited.

Fareed Abdullah   
1 Office of AIDS and TB Research, South African Medical Research Council, Pretoria, South Africa 
2 Department of Public Health Medicine, University of Pretoria, Pretoria, Gauteng, South Africa 
3 Division of Infectious Diseases, University of Pretoria, Pretoria, Gauteng, South Africa 

This opinion piece was submitted at a time when most countries and global institutions such as 
the WHO were still pondering the possibility of new surges arising out of new variants of concern. 
It argues that the place of non-pharmaceutical interventions such as lockdowns or mask 
mandates is very limited, given the high levels of natural immunity that has arisen out of the high 
prevalence of prior infection in all countries. It bemoans the fact that most governments at the 
time used the number of new cases diagnosed as the main risk measure against which to consider 
the re-introduction of non-pharmaceutical interventions.  
 
The time that has elapsed since the opinion was submitted for publication has borne out the 
wisdom of the case they make. The article is still relevant as most countries in the world still 
consider the pandemic to be a threat and articulate public health policies recommending booster 
vaccines, whilst there is sufficient data to show that a single prior infection proffers significant 
protection against severe disease, as opined by these authors. 
 
The authors need to clarify that they are not criticising NPIs or vaccination campaigns at the 
beginning of the the pandemic but question their value after four pandemic waves. 
 
In the opinion piece the authors state, 'that vaccines alone cannot offer the miracle solution many 
governments had hoped for.' We suggest that the authors clarify that they have new infections in 
mind. Vaccines have proven to be less effective against infection but have certainly proven to be 
very effective against severe disease, ICU admission and death.  
 
The statement that there has been 'slow progress of the coronavirus pandemic in most sub-
Saharan African countries' is not based on evidenced as it is well known that the data from many 
of these countries and the testing capability has not been optimal. The evidence cited is from 
Canada. I suggest that the reference to sub-Saharan Africa be removed as it does not add any 
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value to the arguments been posited. 
 
On vaccines (the 'fifth' consideration they suggest), the authors will do well to add a point about 
the how little the bivalent vaccines add to epidemic control given the additional cost of the 
bivalent vaccine. See Madhi et al., (2023)1. 
 
Thank you for the opportunity to review this opinion piece. 
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Having checked the revisions by the authors I do not have any objections to index the article now.
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This is an important paper that critically discusses the current COVID -19 policy on a global scale. A 
substantial part of the literature is being reflected to support the arguments. 
 
However, given the unprecedented speed and amount of research on SARS CoV 2 and the wealth 
of new literature that was produced since the article was submitted, some of the latest papers 
could be included, especially those dealing with immunological and virological features of new 
virus strains, e.g. Omikron BA.5,   and their public health impact. 
 
Moreover, although mentioned, more differentiation between northern and southern countries is 
missing especially when it comes to the impact of the pandemic related to incidence rates, 
demography, and respective immune competences and health care provision.    
 

 
Page 13 of 16

F1000Research 2022, 11:337 Last updated: 27 NOV 2023

https://doi.org/10.5256/f1000research.122215.r144183
https://creativecommons.org/licenses/by/4.0/
https://creativecommons.org/licenses/by/4.0/
http://orcid.org/0000-0002-2342-7002


At some points, it is not clear enough which arguments are grounded on scientific evidence or 
which are based on assumptions deducted from current empirical knowledge. For instance, I 
would be more cautious to compare SARS CoV 2 with features of influenza virus strains.   
 
It would add to the value of the paper if some statements would be a bit softened by admitting 
limitations due to still prevailing grey knowledge zones, e.g. immunity, future waves, and specific 
features of SARS CoV 2 virus strains.  
 
Last but not least,  speaking of non-pharmaceutical intervention the value of preventive measures 
like wearing FFP2 masks, and Hepa- air filters shouldn't be underestimated when high incidence 
and morbidity rates risk compromising health care and social systems. 
    
However, with some updates and amendments, this article has the substance to further induce 
the critical and systemic discussion of the impact and control of the current pandemic.
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This article asks some good questions. The question of natural immunity could be further 
referenced. The point of living with the virus (which is true) does not logically imply in my view that 
it necessarily means promoting natural immunity. On the other hand, concentrating vaccination 
on groups at risk (internationally) is indisputable. Similarly, taking into account the secondary 
effects (in terms of the general health of the population) of policies "breaking the waves" in order 
to make efficient and scalable decisions based on the advancement of knowledge is a major 
argument deserving to be even better highlighted in this article.
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