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STATE OF KNOWLEDGE AND POSITION PAPER
OF THE SUPERIOR HEALTH COUNCIL no. 9689
Covid Safe Ticket (3G vs 2G or 1G) and mandatory vaccination in the context
of COVID-19 pandemic and Omicron
In this STATE OF KNOWLEDGE AND POSITION PAPER, which offers guidance to public
health policy-makers, the Superior Health Council of Belgium provides some partial
answers about the efficacy of the Covid Safe Ticket (3G [vaccinated, tested or cured], as
currently applied in Belgium, vs 2G or 1G) and mandatory vaccination on the
immunization coverage in the context of the COVID-19 pandemic and Omicron.
This version was validated by the Board and the Committee on 2/02/20221

I

INTRODUCTION

The Superior Health Council (SHC) received a request for advice from the Prime Minister and
the Minister for Social Affairs and Public Health on November 26, 2021 on the efficacy of a
Covid Safe Ticket (CST) or mandatory vaccination on the immunization coverage in the
context of the COVID-19 pandemic and Omicron (see Annex 1 – official questions in Dutch).
Four specific questions have been posed to the National Immunization Technical Advisory
Group (NITAG) in the context of Omicron:
1) Taking into account the current knowledge about the virus and the epidemic: what level
of vaccination is required to ensure effective protection of citizens and population?
2) To what extent and under which conditions do the possible instruments to increase the
vaccination coverage (CST, mandatory vaccination, others) contribute to better control
of the epidemic, on the one hand in terms of virus circulation and on the other hand in
terms of limiting the burden of disease, hospitalization and death?
3) Which potential do these instruments have in terms of potential easing of nonpharmaceutical interventions?
4) For the above questions, the state-of-the-art evidence in the field of vaccine
effectiveness, the need for repeating doses, the extent to which cure leads to
protection, the possible further epidemiological course from pandemic to endemism,
possible new variants, etc. should also be taken into account.
All these questions are not directly related to the expertise of the NITAG-SHC or very
difficult (impossible?) to answer now in the context of uncertainties and the evolution
of Variants of Concern (VOC) such as Omicron.

1
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But, as also currently done in other countries, it seems advantageous to provide Belgian
scientists the opportunity to express their opinion concerning the status and evolution of the
Covid Safe Ticket (CST), based on the following options:
•
•
•

CST - 3G (vaccinated, tested or cured - as applied now in Belgium),
CST - 2G (vaccinated or cured),
CST - 1G (vaccinated),

and/or
•

mandatory COVID-19 vaccination.

In order to better support the answers that will be provided to the authorities by the SHC and
the Belgian Advisory Committee on Bioethics (BACB) to these questions, the Board and the
Committee decided to directly ask the SHC-experts’ opinion in the form of an online survey
regarding the extent of the CST system or the possibility of a mandatory COVID-19 vaccination
in Belgium. 300 Belgian scientists (expertise in a very broad range of topics, not necessarily
infectious diseases/vaccines) out of 1,769 who are part of the SHC's network of experts
responded to the online survey.
For information, countries already making COVID-19 vaccines “mandatory” for all adults,
government employees, public and private sector workers, health workers, other workers,
children, elderly or entry to public venues, etc. are compiled by Reuters (31/12/2021):
https://www.reuters.com/business/healthcare-pharmaceuticals/countries-making-covid-19vaccines-mandatory-2021-08-16/

II

METHODOLOGY

The request was treated by the Board and the Committee in close relation with the President
and some experts of the permanent group Vaccination (NITAG). The experts of the Board and
the Committee provided a general and an ad hoc declaration of interests and the Committee
on Deontology assessed the potential risk of conflicts of interest.
This advisory report is based on a review of the scientific literature published in both scientific
peer-reviewed journals, preprint articles and reports from national and international
organisations competent in this field, as well as on the opinion of the experts.
This STATE OF KNOWLEDGE AND POSITION PAPER was validated by the members of the
Board and the Committee of the SHC.
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III KEY MESSAGES
1) In view of the very high contagiousness of VOC Omicron and the Belgian vaccination
coverage for the third dose, a lower severity of this variant does not mean that the hospital
system and the first line will not be severely put under pressure in the weeks and coming
months.
By combining estimates on the predicted penetration of Omicron based on S-gene-target
failure (SGTF) data for Belgium with current estimated transmission dynamics in Belgium, the
model projects increasing numbers of infections and hospitalizations by the Omicron
VOC in the coming weeks, with hospital admissions likely exceeding those observed
in the fourth wave. Although the relative risk of hospital admission per infection is estimated
from international observations to be lower for Omicron than for Delta, the expected high
incidence of infections penetrating all age groups, could still cause a large burden on
the healthcare system, both in primary care and in hospitals; probably less marked in
ICU (SIMID, 05/01/2022).
2) Two doses of vaccine are not enough against the Omicron variant. A first booster seems to
restore the VE (death – ICU – hospitalization) against Omicron. There are more uncertainties
regarding the VE against infections and transmission in the context of Omicron VOC. It has
been shown that (current) vaccines can partially prevent transmission but the duration and
amplitude of this effect is unknown and seems shorter. For adults and people with
comorbidities in priority, risk communication activities emphasizing the continued
importance of being fully vaccinated and seeking an additional or booster vaccine
dose, remain of great importance.
3) To help control the COVID-19 pandemic, a combination of actions and tools is required.
The current COVID-19 vaccines are highly effective against mortality, ICU and hospitalizations
in the context of Omicron. However, no single vaccine protects 100%. Therefore, besides
vaccination, the SHC strongly insists on the importance of non-pharmaceuticals interventions
(NPIs) such as maintaining hand hygiene, physical distancing, barrier measures and
ventilation, including public spaces with only vaccinated people. Reintroduction and
strengthening of NPIs is necessary to reduce the ongoing Delta transmission, slow down the
spread of the Omicron VOC and keep the COVID-19-related burden manageable.
4) Planning for an increasing health care capacity-flexibility to treat the expected higher
number of cases in hospital (not necessarily ICU units) and for the first line should be
strongly considered.
5) Belgian model simulations on childhood and adult vaccination (by the SIMID consortium)
should be adjusted as soon as more sufficient data are available.
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6) Regarding CST or mandatory COVID-19 vaccination
The SHC finds relevant to use the most optimal means to induce (or nudge) people to be
vaccinated (as confirmed by the scale established by the Nuffield Council on Bioethics). The
strategies aimed, for example, to use other risk reduction tools (such as the CST) to effectively
improve vaccine uptake and the epidemiological situation should also be communicated in a
transparent manner. The effectiveness of such risk minimization measures should be
assessed using the most optimal indicators.

The use of a CST in Belgium, especially during the peak of the epidemic, does not
automatically exclude the implementation of the obligation to vaccinate against COVID19.
AND
The implementation of COVID-19 mandatory vaccination in Belgium does not
automatically exclude the utilization of a CST, especially during the peak of the
epidemic.

COVIS SAFE TICKET (CST)
CST could increase vaccine uptake, but interpretation and transferability of findings need to
be considered in the context of pre-existing levels of vaccine uptake and hesitancy, eligibility
changes, and the pandemic trajectory. CST led to increased vaccinations 20 days before
implementation in anticipation, with a lasting effect up to 40 days after. Countries with preintervention uptake that was below average had a more pronounced increase in daily
vaccinations compared with those where uptake was already average or higher (which is
actually the case in Belgium).
BUT
CST may be viewed less positively among socio-demographic groups that cluster in large
urban areas.
CST could have a potential fallout for routine immunization programmes, especially those with
low overall trust in vaccinations.
CST may also result in a false sense of security, leading to the ill-advised abandonment or
loosening of nonpharmacological measures for stemming the pandemic, such as social
distancing, hand hygiene and mask wearing.
Finally, while it is acceptable to use means to induce (or nudge) people to be vaccinated, it is
much questionable and less supported by the SHC experts to configure these nudging
devices in such a way that they result in a hidden obligation.
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MANDATORY COVID-19 VACCINATION FOR ADULTS

In the context of COVID-19, the position of mandatory vaccination for HCWs is supported by
the BACB and the SHC (CSS 9671, 2021; BACB 75, 2020).
The mandatory COVID-19 vaccination for minors is outside the scope of this POSITION
PAPER at this stage of our scientific, ethical and legal knowledge on the subject.

Like the BACB and other experts groups, the SHC estimates that mandatory vaccination, if
it’s retained by the authorities, should be a decision expressed in a transparent manner by the
authorities. Transparent communication, societal debate and political arbitrages are
necessary to implement a fair and manageable level of coercion for COVID-19 vaccination of
adults in Belgium.
The effects of mandatory COVID-19 vaccination on vaccination coverage and the effect of
vaccination coverage on infections, hospitalizations or deaths in Belgium are unknown. It is
almost impossible to extrapolate the probable positive (weak ?) impact and the conclusions of
publications (concerning other diseases, specific groups, in other countries, and in other
contexts) to the Belgian situation facing a global COVID-19 pandemic. Countries that
mandate vaccination without providing no-fault compensation schemes could be seen
as abrogating the social contract.
BUT
If, by means of mandatory COVID-19 vaccination, the authorities decide to limit mortality, the
vaccination obligation could be imposed, for example:
- for all people aged 65 and over
If, by means of mandatory COVID-19 vaccination, the authorities decide to limit the
overloading of hospitals and the postponement of care, the vaccination obligation could be
imposed, for example:
- for all people over 40 and over
If by means of mandatory COVID-19 vaccination, the authorities decide to try to limit as much
as possible the overload of consultations for respiratory infections at the level of the first line,
the vaccination obligation could be imposed for example:
- for all people from 16 to 18 years old*

For reasons of simplification, clarity and uniformity of political decisions at European
and global level, the age limits could be adapted and are given for information only.
Mandatory COVID-19 vaccination schedule should follow NITAG recommendations and
should be reviewed regularly by the Authorities.
The control of the mandatory vaccination, the possible sanctions and the no-fault
compensation are political decisions and are outside the scope of this document.
* It is important to consider the age of onset, severity, and frequency of the very rare side
effects with current vaccines in the discussion. If severe side effects of vaccination are
encountered in unfortunate individuals, more DALYs/QALYs would be lost if this concerns a
young adult.
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7) SHC-experts network opinion to support these positions
Responses to this online survey were collected during the transition phase between the Delta
variant and the appearance of the Omicron variant. Many uncertainties were linked to this new
variant and the positions could vary as these uncertainties concerning Omicron decrease.
300 Belgian scientists (expertise in a very broad range of topics, not necessarily infectious
diseases/vaccines) out of 1,769 who are part of the SHC's network of experts responded to
the online survey.
93.4% of Belgian experts who responded to the online survey are, at least, in favor of
maintaining the CST (45,7% for CST - 3G / 15% for CST - 2G / 32,7% for CST - 1G).
6.3% are against CST and 1 expert does not wish to answer.
The NITAG and the Committee have already recommended the application of CST for
persons above 18 years and not below (CSS 9655 and 9680, 2021). According to some
consulted experts, the application of CST would be acceptable from the age of 12.
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72.3% of Belgian experts who responded to the online survey are (actually and not
necessary for an indefinite period) in favor of mandatory COVID-19 vaccination. 23.3%
are against and 4.3% do not wish to answer.
According to the consulted experts, mandatory COVID-19 vaccination should apply from the
age of 16 (average and median supported by 54% of the experts) or 18 (supported by 93%
of the experts).
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1

Taking into account the current knowledge about the virus and the epidemic:
what level of vaccination is required to ensure effective protection of citizens
and population?

1.1 General concept of herd immunity
Herd immunity (also called herd effect, community immunity, population immunity, or mass
immunity) is a form of indirect protection from infectious disease that can occur with some
diseases when a sufficient percentage of a population has become immune to an infection,
whether through previous infections or vaccination (Lee, 2016) thereby reducing the likelihood
of infection for individuals who lack immunity. Herd immunity was recognized as a naturally
occurring phenomenon in the 1930s when it was observed that after a significant number of
children had become immune to measles, the number of new infections temporarily decreased
(Sencer et al., 1967; JID, 2004).
In the context of the Delta variant, based on current evidence, when considering reopening
strategies, policy-makers in countries with low seroprevalence or a high proportion of children
should not assume that even vaccination of all (100%) adults will be sufficient to reach the
herd immunity threshold. However, vaccination could still dramatically reduce the impact of
Severe Acute Respiratory Syndrome Coronavirus 2 (SARS-CoV-2) infection on resulting
disease within a population, particularly among groups at higher risk. This emphasizes the
importance, particularly in regions with limited vaccine-rollout capabilities and low
seroprevalence, of public health measures and vaccination campaigns focused on reducing
future COVID-19 disease burden, instead of relying on an assumption that transmission will
necessarily be eliminated through vaccination (Hodgson et al., 2021). In the context of the
Delta variant, more than 82 to 85% of the population, including children, would have to be
immunized to achieve herd protection. Even without herd protection, vaccines are highly
effective in reducing the number of deaths (Mancuso et al., 2021; McBryde et al., 2021; Burki,
2021). These conclusions based on models at the time of the Delta variant no longer
appear to hold with partial data of vaccine efficacy against transmission with Omicron.
However, in a recent communication published in Nature, Aschwanden C. explains that even
with vaccination efforts in full force, the theoretical threshold for vanquishing COVID-19 seems
to be out of reach. That threshold is generally achievable with high vaccination rates and many
scientists had thought that once people started being immunized “en masse”, herd immunity
would permit society to return to normal. As the pandemic enters its second year, this thinking
has begun to shift. Long-term prospects for the pandemic probably include COVID-19
becoming an epidemic (endemic ?) disease, much like influenza. But in the near-term,
scientists are contemplating a new normal that does not include herd immunity. Some of the
reasons behind this near-term mindset, and what they mean for the next year of the pandemic,
are (Aschwanden, 2021) the following:
•
•
•
•
•

2

It has been shown that (current) vaccines can partially prevent transmission but the
duration and the amplitude of this effect is unknown2;
vaccine roll-out is (worldwide) uneven;
new variants (more transmissible and resistant to vaccines - such as Omicron) change
the herd immunity equation;
immunity might not last forever;
vaccines might change human behavior (e.g., if more people are vaccinated, they will
increase their interactions).

https://erictopol.substack.com/p/where-do-we-stand-with-omicron
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If herd immunity against COVID-19 is not achievable: what level of vaccination is then
required to ensure effective protection of the citizens by reducing the impact of SARSCoV-2 infection (Delta variant) on disease, death and the overload of the health care
system?
1.2. Belgian model simulations: Technical note: SARS-CoV-2 variants and vaccination in
Belgium (v2022-01-05 - by the SIMID consortium)
The SIMID consortium prepared a new technical note (v2022-01-05) containing the model
estimates of hospital admissions and load by stochastic dynamic transmission model using
observational data up to January 3rd, 2022.
All projections are based on currently available information, which may need to be adapted as
more information on Omicron becomes available in the coming days and weeks. The
uncertainties associated with this model are further developed in the reference text.
The full document from January 2022 (v2022-01-05) is available here.
https://covid-en-wetenschap.github.io/assets/20220105_technical_note_SIMID.pdf
Conclusions
They explored the impact of the Omicron VOC for Belgium with a country-specific stochastic
transmission model that incorporates infection- and vaccine-induced immunity levels in the
population given the ongoing COVID-19 pandemic. By combining estimates on the predicted
penetration of Omicron based on S-gene-target failure data for Belgium with current estimated
transmission dynamics in Belgium, the model projects increasing numbers of infections and
hospitalizations by the Omicron VOC in the coming weeks, with hospital admissions likely
exceeding those observed in the fourth wave.
Although the relative risk of hospital admission per infection is estimated from international
observations to be lower for Omicron than for Delta, the expected high incidence of infections
penetrating all age groups, could still cause a large burden on the healthcare system,
both in primary care and in hospitals.
They estimated the increase in transmissibility of Omicron relative to Delta based on S-genetarget failure (SGTF) data from Belgium between 30% and 80%, depending on the
assumptions for vaccine-related protection against Omicron. In addition, the latest model
calibration resulted in a much faster transition to the pre-symptomatic infectious stage after
infection with Omicron, relative to Delta. This aligns with a shorter serial interval for Omicron,
as reported by Kim et al. (2021, preprint), hence the transmission advantage of Omicron in
our projections is not only based on immune escape and increased infectiousness.
In this technical note it is particularly difficult to properly calibrate the model and define
scenarios for the following reasons: (1) The Omicron VOC has only become completely
dominant near the end of the Christmas holiday period and the observed hospital admissions
(to which the model is calibrated) during that period were a result of (mostly) Delta infections
and (to a much lesser extent) Omicron infections acquired before and at the start of the holiday
period; (2) social contact behaviour is known to be very different during holiday versus nonholiday periods, not only in terms of numbers, but also in terms of age-specificity, and we are
currently only starting to observe the impact of infections that occurred during the Christmas
holidays on hospital admissions (to which the model is calibrated, note also that recent data
on serology in unvaccinated persons are not available as an additional source for calibration);
(3) We currently have no observations on hospital admissions caused by infections acquired
in a non-holiday period (with associated non-holiday contact behavior) while Omicron is the
dominant VOC in Belgium, which would allow us to establish the relationship between age-
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specific contacts, infections and hospital admissions that is representative of the period for
which projections are made in this technical note; (4) policy makers made important changes
to the rules of quarantine and isolation from 10th January onwards, which is likely to alter the
transmission dynamics in comparison to the previous months, over and above the expected
changes instigated by the full dominance of Omicron in Belgium.
Model results
The following figures depict the results of our scenario analyses with respect to social mixing
and vaccine uptake. All projections show a large 95% credible interval and should therefore
be interpreted with great caution.
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1.3. French model simulations in the context of Omicron
https://modelisationcovid19.pasteur.fr/variant/InstitutPasteur_Complement_Analyse_Impact_Omicron_2022010
7.pdf
« Le 07/01/2022, l’Institut Pasteur présente des projections pour trois scénarios différents
concernant l’avantage de transmission et la sévérité d’Omicron par rapport à Delta. Dans le
Scénario 1 qui paraît actuellement le plus probable, le variant Omicron est caractérisé par une
sévérité basse (réduction de 77% de la probabilité d’hospitalisation lorsqu’on est infecté
par rapport à Delta) mais une transmissibilité haute.
○ Dans le Scénario 1, sous des hypothèses optimistes concernant l’efficacité vaccinale, le pic
d’hospitalisations pourrait atteindre 5.200 hospitalisations quotidiennes sans réduction des
taux de transmission le 3 janvier. Dans les scénarios plus probables où les Français réduisent
leurs contacts de 10 % et 20 %, ce pic passerait à 3.600 (-29 %) et 2.500 (-52 %)
hospitalisations journalières, respectivement. Dans les scénarios où les taux de transmission
sont réduits de 0 %, 10 % et 20 % début janvier, il faudrait respectivement 32.000, 23.000
(-27 %) et 17.000 (-46 %) lits d’hospitalisations conventionnelles et 6.000, 4.700 (-23 %) et
3.900 (-36 %) lits de soins critiques au pic de l’épidémie. Avec une réduction de 10 % des
taux de transmission à compter du 3 janvier, les besoins de lits d’hospitalisation
conventionnelle pourraient passer de 23.000 lits pour une durée moyenne de séjour de 6 jours
pour les patients Omicron à 18.000 (-22 %) et 15.000 (-34 %) lits si l’on réussissait à réduire
cette durée à 4 et 3 jours, respectivement.
○ Dans le Scénario 1, sous des hypothèses plus pessimistes concernant l’efficacité vaccinale,
le pic des admissions à l’hôpital serait de 7.200, 5.200 (-28 %) et 3.500 (-52 %),
respectivement, si les taux de transmission sont réduits de 0 %, 10 % et 20 % début janvier.
Au pic, il faudrait 43.000, 32.000 (-26 %) et 22.000 (-49 %) lits d’hospitalisations
conventionnelles et 7.800, 6.000 (-23 %) et 4.400 (-44 %) lits de soins critiques.
○ Des changements dans les hypothèses concernant l’avantage de transmission et la sévérité
d’Omicron peuvent impacter de façon importante les projections, avec des projections
substantiellement dégradées lorsque le risque d’hospitalisation est plus élevé.
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CONCLUSIONS
Based on current evidences and considering the characteristics of the Delta variant (and the
uncertainties of the Omicron VOC, especially on transmission, waning immunity of
previously infected persons and waning of vaccine effectiveness) as well as the efficacy
of the different types of vaccines on the market against transmission, obtaining a COVID-19
vaccination threshold resulting in herd immunity is not feasible and should not guide
political decisions in this area.
Nevertheless, reduction of mortality, protection of vulnerable people (aged and/or with
comorbidities) and avoiding health care system overload are still achievable goals in Belgium.
1) In the context of the Delta variant and according to the Belgian models
(SHC 9680, 2021) - which is no longer the case now. The conclusions were :
- a vaccination coverage of 95% in the entire Belgian population over the age of 18 years
would prevent at least 30% of hospitalizations;
- a vaccination coverage of at least 90% in each 18+ age cohort has similar potential compared
to introducing widespread (80%) vaccination of children aged 5 to 11 years;
- a combined strategy, through which both universal vaccination of children is introduced and
vaccine uptake in adults is increased to 90-95% could have (according to the models) an
added benefit relative to either strategy on its own.
2) In the context of the Omicron VOC,
All projections are based on currently available information, which may need to be adapted
as more information on Omicron becomes available in the coming weeks, pending agespecific data on hospitalizations.
By combining estimates on the predicted penetration of Omicron based on S-gene-target
failure data for Belgium with current estimated transmission dynamics in Belgium, the model
projects increasing numbers of infections and hospitalizations by the Omicron VOC in
the coming weeks, with hospital admissions likely exceeding those observed in the
fourth wave.
Although the relative risk of hospital admission per infection is estimated from international
observations to be lower for Omicron than for Delta, the expected high incidence of infections
penetrating all age groups, could still cause a large burden on the healthcare system,
both in primary care and in hospitals.
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2

To what extent and under what conditions do the possible instruments (CST,
mandatory vaccination, others) to increase the vaccination coverage contribute
to better control of the epidemic, on the one hand in terms of virus circulation,
on the other hand in terms of limiting the burden of disease, hospitalization and
death?

The ethical aspects for the establishment of a CST or mandatory COVID-19 vaccination in
Belgium fall under the competence of the BACB. In view of the close collaboration between
the SHC and the BACB on this subject, this advisory report of the SHC will not enter into these
considerations and the Council supports the positions currently defended by the BACB in this
matter.
Avis n° 75 du 11 décembre 2020 du Comité consultatif de Bioéthique de Belgique relatif aux
repères éthiques en vue du déploiement de la vaccination anti-COVID-19 au bénéfice de la
population belge.
https://www.health.belgium.be/fr/avis-ndeg-75-reperes-ethiques-en-vue-du-deploiement-dela-vaccination-anti-covid-19-au-benefice-de
Avis n° 77 du Comité consultatif de Bioéthique de Belgique relatif aux considérations éthiques
et sociétales liées à la mise en place d’un « pass corona » et d’autres mesures transitoires
d’assouplissement des contraintes sanitaires.
https://www.health.belgium.be/fr/avis-ndeg-77-du-10-mai-2021-conclusions-etrecommandations-mise-en-place-dun-pass-corona
Avis par lettre n° 11 du 13 décembre 2021 du Comité consultatif de Bioéthique de Belgique
relatif aux enjeux éthiques liés à une vaccination COVID-19 dans la population pédiatrique
des 5-11 ans.
https://www.health.belgium.be/fr/avis-par-lettre-ndeg-11-vaccination-covid-19-de-lapopulation-pediatrique-5-11-ans
Avis n° 80 du Comité consultatif de Bioéthique relatif aux enjeux ethiques liés à la vaccination
obligatoire de la population adulte (18 ans et plus) en période de pandémie.
https://www.health.belgium.be/fr/avis-ndeg-80-vaccination-obligatoire-en-periode-depandemie
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2.1. Some publications on CST
The World Health Organization (WHO) has produced guidance (operational and ethical
aspects) about the implementation of a CST (WHO, 27/08/2021). In opinion n° 77, the BACB
presents ethical and societal considerations linked to the implementation of a "corona pass"
and other transitional measures to relax health constraints in Belgium (BACB 77, 2021).
To our knowledge, there are very few publications which demonstrate the real effectiveness
of the implementation of the CST on vaccination coverage.
In Israel, Waitzberg et al. (2021) highlight the fact that in practice, there will be gaps between
the CST regulations and implementation. While some places might require a CST without legal
need, others will not implement it despite a legal obligation. The CST regulations should
have standardized epidemiological criteria, be implemented gradually, remain flexible,
and change according to the epidemiological risks. Waitzberg et al. do not study the
efficacy of CST on vaccination coverage.

In Israel, the most prominent dates were the 17th of January 2021 when exemption from
quarantine was officially declared for vaccinated persons who were in contact with an infected
person or returned from travel abroad; and the 21st of February 2021 when the ‘Green pass’
was officially implemented. After the 17th of January there was a peak in second dose
vaccinations, rising to over 200 000 per day. High vaccination rates continued following
the highest daily number of new confirmed cases since the pandemic began (10 117
cases or 1088 cases per million on the 18th of January) and highest fatality rate was
reported on the 24th of January. Saban et al. conclude that incentive schemes which impose
limitations on those who choose not to get vaccinated may motivate some people to take
action. Policy-makers should use a measured approach to protect public health, with minimum
infringement on citizens’ rights. Providing transparent and culturally appropriate information
on immunization and ensuring maximal and equitable access to COVID-19 vaccines may help
build trust (Saban et al., 2021).
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In the UK, de Figueiredo et al. (2021) have conducted a large-scale national survey of 17 611
adults between 9 and 27 April 2021 to study the impact of the introduction of vaccine passports
on inclination to accept COVID-19 vaccines and identify the differential impact of passports
on uptake inclination across socio-demographic groups. They found that a large minority of
respondents report that vaccination passports for domestic use (46.5%) or international travel
(42.0%) would make them no more or less inclined to accept a COVID-19 vaccine and a
sizeable minority of respondents also state that they would ‘definitely’ accept a COVID-19
vaccine and that vaccine passports would make them more inclined to get vaccinated (48.8%
for domestic use and 42.9% for international travel). However, they found that the
introduction of vaccine passports will likely lower inclination to accept a COVID-19
vaccine once baseline vaccination intent has been adjusted for. This decrease is larger
if passports were required for domestic use rather than for facilitating international travel.
Being male (Odds Ratio - OR 0.87; 0.76 to 0.99) and having degree qualifications (OR 0.84;
0.72 to 0.94) is associated with a decreased inclination to get vaccinated if passports were
required for domestic use (while accounting for baseline vaccination intent), while Christians
(OR 1.23; 1.08 to 1.41) have an increased inclination over atheists or agnostics. Change in
inclination is strongly connected to stated vaccination intent and will therefore unlikely shift
attitudes among black or black British respondents, younger age groups, and non-English
speakers. These findings should be interpreted in light of sub-national trends in uptake rates
across the UK, as these results suggest that passports may be viewed less positively
among socio-demographic groups that cluster in large urban areas. The authors call for
further evidence on the impact of vaccine certification and the potential fallout for routine
immunization programmes in both the UK and in wider global settings, especially those with
low overall trust in vaccinations.
CST may also result in a false sense of security, leading to the ill-advised abandonment or
loosening of non-pharmacological measures for stemming the pandemic, such as social
distancing, hand hygiene and mask wearing (Montanari et al., 2021).
Mills and Rüttenauer (2021) investigate the effect of mandatory COVID-19 certificates on
vaccine uptake. They designed a synthetic control model comparing six countries (Denmark,
Israel, Italy, France, Germany, and Switzerland) that introduced certification (April–August,
2021), with 19 control countries with synthetic-control modelling of six countries. Using daily
data on cases, deaths, vaccinations, and country-specific information, they produced a
counterfactual trend estimating what might have happened in similar circumstances if
certificates were not introduced. The main outcome was the amount of daily COVID-19
vaccine doses that were administered. They found that COVID-19 certification led to
increased vaccinations 20 days before implementation in anticipation, with a lasting
effect up to 40 days after. Countries with pre-intervention uptake that was below average
had a more pronounced increase in daily vaccinations compared with those whose uptake
was already average or higher. In France, doses exceeded 55.672 (95% Confidence Interval
(CI) 49.668–73.707) vaccines per million or, in absolute terms, 3.761.440 (3.355.761–
4.979.952) doses before mandatory certification and 72.151 (37.940–114.140) per million
after certification. They found no effect in countries that already had average uptake
(Germany), or an unclear effect when certificates were introduced during a period of
limited vaccine supply (Denmark). Increase in uptake was highest for people younger
than 30 years after the introduction of certification. Access restrictions linked to certain
settings (nightclubs and events with >1000 people) were associated with increased uptake in
those younger than 20 years. When certification was extended to broader settings, uptake
remained high in the youngest group, but increases were also observed in those aged 30–49
years. In conclusion, mandatory COVID-19 certification could increase vaccine uptake, but
interpretation and transferability of findings need to be considered in the context of preexisting levels of vaccine uptake and hesitancy, eligibility changes, and the pandemic
trajectory.

Superior Health Council
www.shc-belgium.be

− 17 −

Figure 4: Daily new vaccinations in France, Israel, and Italy before and after the introduction of
a mandatory COVID-19 certificate for various settings compared with a reweighted synthetic
control group. Data are from Our World in Data and Oxford COVID-19 Government Response Tracker.
Shaded areas represent 95% CIs based on a non-parametric bootstrap procedure (1000 runs). The
solid vertical line indicates the introduction of COVID-19 certification and the dashed vertical line
indicates the 20-days’ backdated intervention (Mills and Rüttenauer, 2021).
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In Belgium (Motivation Barometer - November 12 and 16, 2021):
• Motivation and behavior: A significant proportion of a large sample3 remains voluntarily
motivated to follow the measures, even though fewer measures apply today (e.g., no
restrictions in private contacts) or are more non-committal (e.g., recommendation of
telecommuting). The gap in motivation between vaccinated and unvaccinated individuals is
reflected in differences in adherence to the measures. At the same time, it appears that
unvaccinated persons are more faithful to basic measures (mouth mask requirement, keeping
their distance, decontamination) today than in the summer months. Moreover, there is also
considerable motivational support among them for telework, ventilation, and following
quarantine measures.
• Risk awareness: There are several reasons to be concerned about the fate of the
unvaccinated. They rate the risks of infection - despite their unvaccinated status - as lower.
Moreover, they are less susceptible to the motivating power of such a perception of risk. Even
though unvaccinated people are not blind to the risks of serious infection, the awareness
contributes less to the motivation to take action. At the same time, risk awareness is also rising
among them in recent weeks.
• Events with ‘Covid Safe Ticket’: Vaccinated individuals adapt their behavior according to
the circumstances. They rate events with a ‘Covid Safe Ticket’ as less risky than events
without a ‘Covid Safe Ticket’, so they are somewhat looser in following through. They will then
shake hands, hug or kiss more, but remain more cautious than unvaccinated people. The
latter are less cautious because they rate the risks of serious infection as lower, regardless of
the use of a ‘Covid Safe Ticket’.
• Support for ‘Covid Safe Ticket’ and mandatory vaccination: Opinions about the ‘Covid
Safe Ticket’ remain divided between vaccinated and unvaccinated individuals. While
unvaccinated individuals strongly reject the ‘Covid Safe Ticket’, they are more accepting of its
use if it serves to increase safety. Vaccinated individuals increasingly fear that the ‘Covid Safe
Ticket’ can lead to tensions, but also increasingly recognize that it is not a foolproof safety
tool. Support for mandatory vaccination among +18 year old increases slightly among
vaccinated individuals.
• Uncertainty: The growing uncertainty requires a clear plan for the winter. Thanks to a good
interpretation of the current evolution of the situation, people will better understand what is
happening which will make them accept the situation more easily.
• Attitude towards stricter measures: In general, public opinion is still (fairly) supportive of
all sorts of stricter measures, but this support is waning as more intrusion is made into people's
private lives and into the lives of children from the age of 9.
• Vaccine pass and covid pass: It is already known that the initially high level of support for
the use of the covid pass has declined in recent months (see report 35, Motivation Barometer),
but support for the covid pass remains reasonably strong and certainly broader than for the
introduction of a stricter vaccine pass. An analysis of the significance attributed to the two
passes sheds light on this point. The vaccine pass is perceived even more strongly as a
polarizing instrument than the covid pass, and more as a means of forcing non-vaccinated
people to be vaccinated. Another reason for the reduced support for the vaccine pass is
3

Description of samples (collected at three measurement points between October 5 and November 8,
2021: measurement point 1 (October 5-11) = 4171; measurement point 2 (October 25 - 30) = 5330;
measurement point 3 (November 1 - 8) = 3287 (page 3 report 35 for more description).
Description of samples (collected on November 15 and 16) = 2594 (page 3 report 36 for more
description).
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probably that its introduction implicitly weakens the value of the PCR test. Until now, the PCR
test has been presented as an essential, safety-enhancing tool.

CONCLUSIONS
Based on our current knowledge, there are very few publications which demonstrate the real
effectiveness of the implementation of the CST on vaccination coverage.
CST could increase vaccine uptake, but interpretation and transferability of findings need to
be considered in the context of pre-existing levels of vaccine uptake and hesitancy, eligibility
changes, and the pandemic trajectory.
CST led to increased vaccinations 20 days before implementation in anticipation, with a lasting
effect up to 40 days after. Countries with pre-intervention uptake that was below average had
a more pronounced increase in daily vaccinations compared with those where uptake was
already average or higher (which is actually the case in Belgium).
BUT
CST may be viewed less positively among socio-demographic groups that cluster in large
urban areas.
CST could have a potential fallout for routine immunization programmes, especially those with
low overall trust in vaccinations.
CST may also result in a false sense of security, leading to the ill-advised abandonment or
loosening of nonpharmacological measures for stemming the pandemic, such as social
distancing, hand hygiene and mask wearing.
*****
The SHC finds relevant to use the most optimal means to induce (or nudge) people to be
vaccinated (as confirmed by the scale established by the Nuffield Council on Bioethics).
The strategies aimed, for example, at use other risk reduction tools (such as the CST) to
effectively improve vaccine uptake and the epidemiological situation should also be
communicated in a transparent manner. The effectiveness of such risk minimization measures
should be assessed using the most optimal indicators.
While it is acceptable to use means to induce (or nudge) people to be vaccinated, it is much
questionable and less supported by the SHC experts (see point 2.7.) to configure these
nudging devices in such a way that they result in a hidden obligation.
Like the BACB and other Belgian experts groups, the SHC estimates that compulsory
vaccination, if it proves necessary and is retained by the authorities, should be a decision
expressed in a transparent manner by the authorities.
*****
The use of a CST in Belgium, especially during the peak of the epidemic, does not
automatically exclude the implementation of the obligation to vaccinate against COVID19.

Superior Health Council
www.shc-belgium.be

− 20 −

2.2. Acceptance of mandatory vaccination in general
Despite the growing resonance of anti-vaccination movements and according to the assessed
studies in a systematic review (2018; especially European - 12 studies and North American 10 studies), the majority of the population seems to be in favor of mandatory vaccination
policies. Although attitudes differed among studies (countries, context), diseases and groups
involved (Health Care Workers (HCWs), children, etc.).
In Italy, according to two studies, the majority of healthcare personnel and doctors thought
that mandatory vaccination should be maintained. Among those opposed, the most common
opinions were that refusing childhood vaccination is a parental right and that the public is
sufficiently aware of the importance of vaccination to allow an abrogation of the obligation,
suggesting that mandatory vaccination may be perceived as an outdated policy which has
served its purpose and is no longer necessary. A French study showed only 42% of General
Practitioners (GPs) and pediatricians were in favor of mandatory immunization,
although in the same study, 56.5% of the general population was in favor of mandatory
vaccination. The authors of this study suggested mandatory immunization may not
encourage the information of patients and dialogue with healthcare professionals. The
opinion of HCWs on mandatory vaccination is crucial, especially considering studies have
shown parents and patients rely on them as their main source of information regarding
vaccination and doctors’ attitudes seem to be a determining factor in convincing patients: one
of the main reasons stated by parents for refusing vaccines for their children is that their GP
did not offer it to them (Gualano et al., 2019).
2.3. Efficacy of mandatory vaccination for HCWs in general
In the United States, the first institution to make influenza vaccination a ‘fitness-for-duty’
condition for all HCWs seems to have been Virginia Mason Medical Center, Seattle,
Washington, United States, effective from 2005, achieving rates of 98%. Subsequent
mandatory programes in the United States have increased influenza coverage rates
from 71% in 2007 to 98% in 2008 and from 69% in 2009 to 96% in 2010. These policies
have occasionally met intense resistance by individual HCWs and their associations in the
United States and the promising results may not be easy to replicate in all settings or in all
European countries.
Firing or resignation of the HCW have been reported in the United States, with rates of
0.02% to 0.15% (Kitt et al., 2021) but not in Europe. Even in European countries with
mandatory policies, these policies may not be fully implemented in practice and it is uncertain
whether HCWs have ever paid fines for non-compliance.
Galanakis et al. (2013) conclude that there is a moral imperative for HCWs to be immune and
for healthcare institutions to ensure HCW vaccination, in particular for those working in settings
with high-risk groups of patients. If voluntary uptake of vaccination by HCWs is not optimal,
patients’ welfare, public health and also the HCW’s own health interests should outweigh
concerns about individual autonomy: fair mandatory vaccination policies for HCWs might be
acceptable. Differences in diseases, patient and HCW groups at risk and available vaccines
should be taken into consideration when adopting the optimal policy. Practical arguments and
stepwise implementation are summarized in the following table:
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In Europe, answers were received for hepatitis B virus (HBV) from 21 countries (among them
19 EU Member States), representing 78% of the population and 60% of HCWs in the EU-28.
HBV vaccination was mandatory for medical and nursing staff in 10 countries; for other
paramedical staff, medical and nursing students in 9 countries; for paramedical students in 8
countries; for cleaning staff in 7 countries; and for technical staff in 5 countries; it was
recommended in all but one other countries. A non-responder policy was present in 18
countries. HBV vaccination coverage (5 countries) was 70–95%. Sharps injuries were
reported in 13 countries, nationwide in 7 of them; European-wide reporting was not mentioned
by respondents. These results show the variation in the implementation of EU legislation
in the participating countries. More consultation between actors at EU level, including
enhancing medical surveillance in occupational medicine could help to optimize
policies in European countries in order to further reduce HBV transmission to HCWs
(De Schryver et al., 2020).
Dubov and Phung (2015) suggest that a successful strategy for policy-makers and others
hoping to increase vaccination rates is to design a “choice architecture” that influences
behavior of healthcare professionals without foreclosing other options. Nudges
incentivize vaccinations and help better align vaccination intentions with near-term actions. As
shown historically, there needs to be a push for high vaccination rates to reach herd immunity.
Mandatory vaccination has proven to work and accomplish more vaccination, but causes
disturbance in medical ethics for healthcare workers. Mandatory vaccination can be
positively enforced by nudge strategies adopted from behavioral economics research.

With regards to HCW, there is a broad consensus among European experts that mandatory
targeted vaccination would minimize risk of infection and transmission of vaccine-preventable
diseases within the healthcare setting. In general, it seems that support towards
mandatory policies increases after their implementation, although other strategies
must be implemented to improve attitudes and uptake among HCW, such as increasing
staff education and providing proof of the efficacy, benefits, and safety of vaccines
(Gualano et al., 2019).
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Gur-Arie et al. (2021) say that: ”Mandating COVID-19 vaccination of healthcare personnel
(HCP) could maximize vaccine uptake, but risks exacerbating breakdowns in trust
between HCP and their institutions. Ethical arguments for mandating COVID-19 vaccination
of HCP appeal to their duties to ‘do no harm’ and to care for patients, but the fulfilment of these
duties requires a safe working environment. They argue for policies aimed at strengthening
HCP’s trust in healthcare systems by addressing HCP concerns, including the
institutional factors that have put them at risk of infection throughout the COVID-19
pandemic, before considering a COVID-19 vaccine mandate.
2.4. Opinions about mandatory COVID-19 vaccination for HCWs
As the SARS-CoV-2 vaccines move closer to full licensure and the data on their excellent
effectiveness against both symptomatic and asymptomatic COVID-19 infection emerge, the
question of whether to implement a SARS-CoV-2 vaccination policy for HCWs as a condition
of employment is becoming clearer. HCWs should not inadvertently spread contagious
infections like measles and influenza to their patients and other HCWs. The time is coming to
add COVID-19 to that list (Talbot, 2021).
There comes a time when a decision has to be made, even with imperfect or incomplete
information. That time is now. Like care home workers and their counterparts in many
European countries, in Sokol’s opinion, healthcare staff in the UK, unless exempt, should be
subject to mandatory covid vaccination to protect the lives and health of those they treat
(Sokol, 2021).
Gagneux-Brunon et al., 2021 believe conditions to recommend mandatory COVID-19 vaccine
in HCWs according to the HCSP (Haut Conseil de santé Publique) framework are met.
However, ethical issues such as autonomy are not yet fulfilled. Interventions aiming to help
HCWs make an evidence based decision should be prioritized and should address concerns
of all HCWs professional categories. In addition, incentives may also contribute to increase
vaccine coverage in healthcare facilities. Alternatively to mandatory COVID-19 vaccination for
all HCWs, the vaccine could only be required for HCWs in direct contact with vulnerable
patients for whom evidence of sub-optimal effectiveness of COVID-19 vaccines is available.
This would include solid organ transplant recipients, bone marrow transplant recipients, and
patients with active malignancies as described in the cocooning strategy. In any case, a
mandatory vaccination policy should be associated with adequate training of all HCW
categories, aiming to discuss all concerns, with a thorough and transparent evaluation of its
effectiveness and safety, and a large and reliable communication on its impact (GagneuxBrunon et al., 2021).
Finally, some experts are against all forms of mandatory COVID-19 vaccination, even for
HCWs (Khunti et al., 2021; Osbourne and Clark, 2021; Hayes and Pollock, 2021).

CONCLUSIONS
In the context of COVID-19, the position of mandatory vaccination for HCWs is supported by
the BACB and the SHC (CSS 9671, 2021; BACB 75, 2020).
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2.5. Efficacy of mandatory vaccination for children in general
These data are not related to the COVID-19 context.
Vanderslott and Marks (2021) present a comprehensive and updatable database of
mandatory childhood vaccination policies worldwide, covering 149 countries. The list indicates
whether a country has a mandatory vaccination policy and the strictness of the mandate on a
scale ranging across three levels: mandatory, mandatory for school entry or recommended.
Their findings show in-country variation in vaccination policy and a variation between
vaccination in policy compared to in practice. They observe, particularly for high-income
countries, that the occurrence of recent outbreaks is a major factor for the introduction
of mandatory vaccination. Also, many low- and middle- income countries have resorted to
mandatory vaccination policies because of a lack of other policy options, yet still have lower
than targeted vaccination rates due to problems with vaccine supply, delivery, and access.

Evidence of the positive effect of vaccine mandates and law enforcement comes mostly from
the USA. One systematic review suggested that the introduction or improved enforcement
of school entry or middle school immunization mandates increases vaccine uptake in
the group to whom the mandate applies, both short-term and over time (Lee et al., 2016).
Difficulty with vaccine enforcement and strong opposition to compulsory vaccination are
common in Europe and, for example, led to the abolishment of mandates in 1948 in England,
where they had been introduced with the smallpox vaccination act in 1853. As a
consequence, little information is available on the impact of mandatory vaccination in
Europe. An EU funded project found that similar rates of vaccination coverage were obtained
in countries adopting recommendation policies and in those adopting mandatory policies,
which would suggest that mandatory vaccination is not a determinant of the level of
vaccination coverage (http://www.assetscienceinsociety.eu/reports/page1.html). However,
the data were likely to be affected by ‘ecological fallacia’. In fact, simple comparisons of
vaccination coverage between different countries may be affected by a series of confounding
factors, such as the level of health literacy among the population or the efficiency of the
country’s vaccination system (Rezza, 2019).
European countries recommend or contemplate compulsory vaccines. Among them, eleven
countries (35.4%) have mandatory vaccinations for at least one out of diphtheria, tetanus,
pertussis, hepatitis B, poliovirus, haemophilus influenzae type b, measles, mumps, rubella and
varicella vaccine for children (Bozzola et al., 2018).
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Parents’ attitudes towards mandatory vaccinations differed among studies, with support
ranging from 53% to 97% for different vaccination programs. Stronger resistance
emerged for the Human Papillomavirus (HPV) vaccine: the percentage of agreement for
mandatory HPV vaccination ranged from 27% to 63.5%. Multiple studies analyzed parents’
perceptions of the HPV vaccine, concluding that parents are more likely to refuse the HPV
vaccine than any other adolescent vaccination. Among other factors determining vaccine
hesitancy in parents, a frequent argument opposing mandatory HPV vaccination was
considering HPV not transmissible by routine social contact. Moreover, several studies
highlighted that knowledge on HPV vaccination is limited. Higher percentages of agreement
were found when assessing young adults’ attitudes towards HPV vaccination (from 35.7% in
Hungary to 82.2% in Malaysia), although in the study by Tyrell et al. most girls opposing
mandatory vaccination indicated that information was limited (Gualano et al., 2019).
In Italy, as for vaccination coverage since implementation of mandatory vaccination for
children (new law which extended the number of mandatory vaccines from 4 to 10 and
reinforced coercive measures introduced in July 2017), encouraging results have recently
been reported. An increase of 1% from June to October 2017 for the hexavalent (tetanus,
diphtheria, pertussis, haemophilus influenza type B, hepatitis B, poliovirus) vaccine
and of 2.9% for the measles-mumps-rubella vaccine have been observed (Bozzola et al.,
2018).
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The new Italian law immediately showed promising results, leading to a 1.2% and 4.4%
increase in vaccination coverage for the hexavalent and MMR vaccines, respectively. This
trend persisted in 2018. Interestingly, vaccination coverage increased also for those
vaccines which are only recommended, such as the anti-pneumococcal and the
antimeningococcal C vaccine. An increase of vaccination coverage at 36 months and 5
years of age has also been observed over time. Whether, and to what extent, this was due
also to other factors such as the public debate on vaccines raised in the media and/or to
increased risk perception consequent to the epidemic wave of measles cannot be quantified
and remains undefined. Although it is not possible to disentangle the role of other factors
contributing to the positive outcome, consistently with the results of studies conducted in the
USA, vaccine mandates appeared to be successful in increasing vaccination coverage in Italy.
The long-term sustainability of the effect of mandatory vaccination and the potential
negative drawbacks of the coercive measures need to be evaluated to generate
scientific evidence in public health (Rezza, 2019).
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Mandatory vaccination appears to have positive effects in countries with declining
vaccination coverage such as Italy. However, the data should be interpreted with
caution, since it is difficult to disentangle the impact of other factors such as measles
outbreaks and media attention. Of course, it may not represent a universal ‘panacea’, and
the decision to adopt coercive strategies should be made taking into account the specific
geographical and cultural context, where other proactive measures may be usefully
implemented as alternative options. Maintaining high vaccine coverage without mandates
would be ideal, but they may become necessary when low health literacy, high
proportion of vaccine hesitants, and strong media pressure by the anti-vax minority
threaten the health of the community. In any case, the approach should not be
ideological and the outcomes should be scientifically assessed to provide evidence of
the effects of the intervention (Rezza, 2019; Casula and Toth, 2020).

In France, three mandatory vaccines (against diphtheria, tetanus and poliomyelitis) co-existed
with eight recommended vaccines (against MMR, pertussis, Streptococcus pneumoniae,
hepatitis B (HepB), Neisseria meningiditis serogroup C (MenC) and Haemophilus influenza
(Hib)) for routine childhood immunization up until 2017. However, misperceptions in the
population, i.e., that non-mandatory vaccines are less valuable, optional or not as safe
and effective as the mandatory ones, resulted in insufficient and stagnating vaccine
coverages of the recommended vaccines. This growing vaccine hesitancy, as well as large
outbreaks and deaths from measles, led to a change in French policy to extend the mandates
to all 11 childhood vaccines (Lévy-Bruhl et al., 2018).
In Europe, mandatory vaccination was associated with a 3.71 (95% CI: 1.68 to 5.74)
percentage point higher prevalence of measles vaccination and a 2.14 (95% CI: 0.13 to 4.15)
percentage point higher prevalence of pertussis vaccination when compared with countries
that did not have mandatory vaccination. Mandatory vaccination was only associated with
decreased measles incidence for countries without non-medical exemptions (adjusted
incidence rate ratio = 0.14; 95% CI: 0.05 to 0.36). They did not find a significant association
between mandatory vaccination and pertussis incidence. Mandatory vaccination and the
magnitude of fines were associated with higher vaccination coverage. Moreover, mandatory
vaccination was associated with lower measles incidence for countries with mandatory
vaccination without nonmedical exemptions (Vaz et al., 2020).
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In conclusion for Europe, mandatory vaccination cannot be implemented under a uniform
procedure and might not be a solution for all countries because of different target groups with
differing ages and social, cultural, psychological, and educational backgrounds within the
populations. During continuous large outbreaks it might be necessary, however, to temporarily
control disease spread through vaccine mandates for children and highly exposed groups in
educational and public health facilities in order to close vaccination gaps and stop
transmission. As vaccination gaps in adolescents and young adults exist in several European
countries, the introduction of mandates for the infant/childhood immunization programs might,
however, not be suited to instantly close the immunity gaps in these age groups. Therefore,
supplemental immunization activities are urgently needed to increase the coverages in these
age groups. Importantly, these strategies need to be accompanied by advocacy, trustsupporting communication or electronic vaccination registries/recall facilities (Holzmann and
Wiedermann, 2019).
Of the 62 countries identified by Attwell et al. (2019) with mandatory childhood vaccination
policies, they found evidence that only 7 (11%) had also implemented no-fault
compensation schemes. No-fault compensation schemes are one government approach to
address unintended consequences of vaccination. Few countries have implemented these
schemes, including those with mandatory vaccination policies. Mandatory vaccination
invokes a strong need to protect those who fall victim to extremely rare cases of
provable no-fault vaccine injury. Countries that mandate childhood vaccination without
providing no-fault compensation schemes could be seen as abrogating the social contract.
This is particularly important when public policies limit parental choice regarding whether to
vaccinate (Attwell et al., 2019).
Gravagna et al. (2020) undertook a comprehensive assessment of national mandatory
vaccination policies and identified a diversity of penalties in place to promote compliance.
Their results highlight the need to critically evaluate the implementation of noncompliance penalties in order to determine their effectiveness and to define best
practices for sustaining high vaccination uptake worldwide. Of 193 countries
investigated, 54% (n = 105) had evidence of a nationwide mandate as of December 2018. The
frequency, types, and severity of penalties varied widely across all regions. We found that
59% (n = 62) of countries with national mandates defined at least one penalty for noncompliance with a vaccine mandate. Among those, educational penalties (i.e., limiting a child’s
entry or ongoing access to school) were the most common (69%; n = 43), with most countries
with educational penalties refusing school enrollment until vaccination requirements are met
(81%; n = 35).
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2.6. Mandatory COVID-19 vaccination (mainly data and opinions for adults)
For information, countries already making (or discussing) COVID-19 vaccines “mandatory” for
all adults, government employees, public and private sector workers, health workers, other
workers, children, elderly or entry to public venues, etc. are compiled by Reuters (31/12/2021):
https://www.reuters.com/business/healthcare-pharmaceuticals/countries-making-covid-19vaccines-mandatory-2021-08-16/
*****
In Germany (June 2020), Graeber et al. (2021) show that about 70% of adults would
voluntarily get vaccinated against the coronavirus if a vaccine without side effects was
available. About half of German residents are in favor and half are against, a policy of
mandatory vaccination. The approval rate for mandatory vaccination is significantly higher
among those who would get vaccinated voluntarily (around 60%) than among those who would
not get vaccinated voluntarily (27%). The individual willingness to get vaccinated and
acceptance of a policy of mandatory vaccination correlates systematically with sociodemographic and psychological characteristics of the respondents.
En France (Ward et al., janvier 2022), l’INSERM a publié une note préliminaire avec les
conclusions suivantes :
« Seules 55 % des personnes interrogées utilisent l’application TousAntiCovid. Seuls un quart
des répondants utilisent cette application afin de participer au contact tracing tandis que 32 %
ne l’utilisent que pour le pass sanitaire. 67 % des parents d’enfants âgés de 5 à 11 ans sont
défavorables à la vaccination de ce groupe d’âge. Si l’on prend l’ensemble des
personnes ayant des enfants à leur charge, 58 % d’entre elles sont défavorables à la
vaccination des enfants de 5 à 11 ans. Les attitudes à l’égard de la vaccination des enfants
sont plus négatives chez les parents ayant des difficultés financières ».
« 89,5% des répondants déclarent s’être fait vacciner ou avoir l’intention de le faire. Parmi les
10,5% restants, il est important de noter qu’une majorité semble s’être fait un avis
définitif sur ce sujet (7 % sont « certains » de ne pas se faire vacciner contre 3,5 % qui
ne le feront « probablement pas »). Les répondants qui refusent encore de se faire vacciner
contre le Covid sont plus souvent des femmes, jeunes, se sentant proches de partis de la
droite radicale et de la gauche radicale, ou ne se sentant proches d’aucun parti. Si l’on
n’observe plus de différences très marquées en fonction du revenu mensuel, les questions
de ressources et d’accès aux soins semblent rester déterminantes. Ainsi, ceux pour qui
il est très facile d’acheter des médicaments s’ils en ont besoin ont plébiscité ce vaccin. Ils sont
plus de 95 % à avoir été vaccinés ou à compter le faire. Cette proportion est seulement de 82
% chez ceux pour lesquels il est très difficile d’acheter ces médicaments. On trouve des écarts
similaires entre ceux pour lesquels il est très facile de payer toutes les factures à la fin du mois
et ceux pour lesquels c’est très difficile (92 % vs 79 %) ».
In Belgium (winter 2020), autonomous motivation and distrust based amotivation contributed
positively and negatively, respectively, to a) concurrent vaccination intentions, b) self-reported
vaccination and c) subsequent subscription to a waitlist to obtain a vaccine. Participants’
infection-related risk perception predicted more positive vaccination outcomes through
fostering greater autonomous motivation for vaccination and lower distrust, whereas
pandemic-related health concerns failed to yield such adaptive effects. The results emphasize
the importance of fostering autonomous motivation for vaccination and handling distrust, both
at the societal and face-to-face level (Schmitz et al., 2021).
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POINT OF VIEW ON MANDATORY VACCINATION: WEIGHTING THE PROS AND CONS
Expert Group Psychology & Corona 12 January 2022.
https://fr.bfp-fbp.be/_files/ugd/990707_c780daa386e3404e93e24396366e4c4a.pdf
Summarizing viewpoint
This overview indicates that from a psychological perspective, there are benefits and costs
associated with making vaccination compulsory. These relate to health but touch on other
important psychological and societal outcomes such as trust in authorities, social cohesion,
and people’s sense of personal freedom. The various psychological dynamics may apply to
different degrees to different subgroups in society, both among vaccinated and unvaccinated
individuals.
Adopting a functional cost-benefit analysis, they estimate the advantages of mandatory
vaccination to outweigh the disadvantages at this point. Yet, to avoid that
disadvantages emerge, a careful communication is required. The following issues need
to be considered.
-

If vaccination becomes mandatory, the communication must clearly explain the
objectives in terms of collective and individual health. Based on scientific studies,
concrete and correct information is required such that people do understand how
vaccination reduces the likelihood of infection and illness. This may help the population
to understand that mandatory vaccination is the next legitimate step in handling this
crisis. Of course, scientific findings may be hard to understand and there is no evidence
that people who are strongly against vaccination will be convinced by scientific
arguments. However, such arguments may help people respond to antivax arguments.
It is in any case greatly important to ensure that only robust findings are being
presented. There is little to gain with correct scientific information in communication at
this stage, but a lot to lose with incorrect information.

-

As clear communication rests upon clear decision-making, it needs to be clarified what
is meant by ‘mandatory vaccination’: Does it involve the first & second dose, periodical
booster vaccine and from which age on does it apply?

-

To maximize ease of compliance, it may be useful to render it possible that primary
health care workers can administer the vaccine at the occasion of routine
consultations. An additional advantage of that would be that it would also allow people
to get vaccinated without that being publicly known in their immediate surroundings,
which may be helpful in the case of social pressures against vaccination.

-

To preserve trust in authority figures, it is critical to make clear to the public that stability
in the message (trust that the message will always be identical) needs being
differentiated from stability of the authorities’ purposes and intentions (trust that
authorities will continue to strive for the right and safe approach during a volatile crisis).
Stated differently, it is important to explain that continuously changing circumstances
require continuous policy adaptations, and that being a good, trustworthy government
includes giving citizens the guarantee that those adaptations will be carried through if
and when they are needed. Of course, everything must be done to strike a balance
between adaptation and being clear and consistent.
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Moreover, Dubov and Phung (2015) say that: “Mandatory vaccination can be positively
enforced by nudge strategies adopted from behavioural economics research”. Savulescu
(2020) argues for COVID-19 that: ”Under conditions of risk or perceived risk of a novel
vaccination, a system of payment for risk in vaccination may be superior. He defends a
payment model against various objections, including that it constitutes coercion and
undermines solidarity. He argues that payment can be in cash or in kind, and opportunity for
altruistic vaccinations can be preserved by offering people who have been vaccinated the
opportunity to donate any cash payment back to the health service”.
Attwell et al. (2019) say that: ”Mandatory vaccination invokes a strong need to protect those
who fall victim to extremely rare cases of provable no-fault vaccine injury. Countries that
mandate vaccination without providing no-fault compensation schemes could be seen as
abrogating the social contract. This is particularly important when public policies limit parental
choice regarding whether to vaccinate their children”.
Savulescu et al. (2021) say that for children and mandatory COVID-19 vaccination:
”Mandatory vaccination of children for influenza with mild to moderate coercion could be
justified. This practice might include reasonably onerous opt-out procedures or perhaps
modest fines. Alternatively, incentive schemes could be justified. Mandatory vaccination of
children (or incentive schemes) for COVID-19 is more difficult to justify, given the lower
disease severity compared with adults and uncertainty around the effectiveness and risk
profile for children. However, the combination of COVID-19 and influenza poses a much
greater threat to public health than either disease considered in isolation. Thus, if the case for
mandatory COVID-19 vaccination for children is not strong, then the case for mandatory
influenza vaccination for children is probably stronger than usual, because the need of
vulnerable individuals to be protected from influenza is greater, as is the need to preserve
hospital capacity. Even if there is some risk to the child, if that risk is sufficiently small, then
parents may be free to impose that risk for the sake of others, and if necessary to protect the
vulnerable, the state may justifiably impose some degree of coercion on parents. We need to
make sure that the public health benefit is actually large enough to justify the imposition of the
small risk. For instance, if children do not spread the virus to a significant degree, then the
benefit to others of vaccinating children would also be reduced. And, if there are other policies,
such as case identification and contact tracing, that decrease the need to vaccinate children,
then these may be preferable. Ultimately, whether volunteering children for a novel vaccine
for a disease that is not a major threat to them, or mandating a vaccine, or incentivizing it,
depends on very precise information about the nature of the disease, its severity, spread, and
the vaccine itself. But it also requires balancing self-interest and duty to others, and liberty with
usefulness”.
With the analysis of some ethical criteria as a framework, Opel et al. (2020) conclude: “The
only logical conclusion is that we currently know too little about the performance of any of the
candidate COVID-19 vaccines or the epidemiology of SARS-CoV-2 in children to make any
firm judgments about whether a COVID-19 vaccine should be mandatory in children. Yet, it is
not too early to begin integrating these criteria into our planning to help ensure we get this
decision right. Our nation's children deserve as much”.
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CONCLUSIONS
There are only few data concerning the efficacy of mandatory COVID-19 vaccination for now.
It is almost impossible to extrapolate the probable positive (weak ?) impact and the
conclusions of publications (concerning other diseases, specific groups, in other countries,
and in other contexts) to the Belgian situation facing a global COVID-19 pandemic.
The effects of mandatory COVID-19 vaccination on vaccination coverage and the effect
of vaccination coverage on infections, hospitalizations or deaths in Belgium are
unknown.
Transparent communication, societal debate and political arbitrages are necessary to
implement a fair and manageable level of coercion for COVID-19 vaccination of adults in
Belgium.
Countries that mandate vaccination without providing no-fault compensation schemes
could be seen as abrogating the social contract.
*****
If, by means of mandatory COVID-19 vaccination, the authorities decide to limit mortality, the
vaccination obligation could be imposed, for example: for all people aged 65 and over
If, by means of mandatory COVID-19 vaccination, the authorities decide to limit the
overloading of hospitals and the postponement of care, the vaccination obligation could be
imposed, for example: for all people over 40 and
If by means of mandatory COVID-19 vaccination, the authorities decide to limit as much as
possible the overload of consultations for respiratory infections at the level of the first line, the
mandatory vaccination could be imposed for example: for all people from 16 to 18 years old*.
The mandatory COVID-19 vaccination for minors is outside the scope of this POSITION
PAPER at this stage of our scientific, ethical and legal knowledge on the subject.
*****
For reasons of simplification, clarity and uniformity of political decisions at European
and global level, the age limits could be adapted and are given for information only.
Mandatory COVID-19 vaccination schedule should follow NITAG recommendations and
should be reviewed regularly by the Authorities.
The implementation of COVID-19 mandatory vaccination in Belgium does not automatically
exclude the utilization of a CST, especially during the peak of the epidemic.
The control of the mandatory vaccination, the possible sanctions and the no-fault
compensation are political decisions and are outside the scope of this document.
* It is important to consider the age of onset, severity, and frequency of the very rare side
effects with current vaccines in the discussion. If severe side effects of vaccination are
encountered in unfortunate individuals, more DALYs/QALYs would be lost if this concerns a
young adult.
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2.7. SHC-experts network opinion
In order to better support the answers that are provided to the authorities by the NITAG and
the BACB to these questions, the Board and the Committee decided to directly ask the SHCexperts’ opinion in the form of an online survey regarding the extent of the CST system or the
possibility of a mandatory COVID-19 vaccination in Belgium. The online survey was sent on
20/12/2021 and closed on 16/01/2022. A reminder was also sent on 27/12/2021.
Responses to this online survey were collected during the transition phase between the Delta
variant and the appearance of the Omicron variant. Many uncertainties were linked to this new
variant and the positions could vary as these uncertainties concerning Omicron decrease.
300 Belgian scientists (expertise in a very broad range of topics, not necessarily
infectious diseases/vaccines) out of 1,769 who are part of the SHC's network of experts
responded to the online survey. This corresponds to a response rate of 17%.
The results are:

CONCLUSIONS
93.4% of Belgian experts who responded to the online survey are, at least, in favor of
maintaining the CST (45,7% for CST - 3G / 15% for CST - 2G / 32,7% for CST - 1G).
6.3% are against CST and 1 expert does not wish to answer.
The NITAG and the Committee have already recommended the application of CST for
persons above 18 years and not below (CSS 9655 and 9680, 2021). According to some
consulted experts, the application of CST would be acceptable from the age of 12.
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CONCLUSIONS
72.3% of Belgian experts who responded to the online survey are (actually and not
necessary for an indefinite period) in favor of mandatory COVID-19 vaccination.
23.3% are against and 4.3% do not wish to answer.
According to the consulted experts, mandatory COVID-19 vaccination should apply from the
age of 16 (average and median supported by 54% of the experts consulted in favor of
compulsory vaccination) or 18 (supported by 93% of the experts consulted in favor of
compulsory vaccination).
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3

What potential do these instruments have in terms of potential easing of nonpharmaceutical interventions?

CONCLUSIONS
At this stage of our knowledge and in view of the uncertainties linked to the new VOCs,
it is impossible to answer this question.
To help control the COVID-19 pandemic, a combination of actions and tools is required.
The current COVID-19 vaccines are highly effective. However, no single vaccine protects
100%. Therefore, besides vaccination, the SHC strongly supports the importance of nonpharmaceuticals interventions (NPIs) such as maintaining hand hygiene, physical distancing,
barrier measures and ventilation, including in public spaces with only vaccinated people.
It is up to the GEMS (Groupe d’Experts de stratégie de crise pour la COVID-19 - Groep van
Experts voor Managementstrategie van COVID-19) to guide the authorities regarding the
implementation of these NPIs according to the evolution of viral circulation and the
characteristics of contagiousness and virulence of VOCs, and this depending on the saturation
of Belgian hospitals and the means made available to them.
According to the ECDC (15/12/2021):
•

Rapid reintroduction and strengthening of NPIs is necessary to reduce the
ongoing Delta transmission, slow down the spread of the Omicron VOC and
keep the COVID-19-related burden manageable. It will slow the spread of the
Omicron VOC, to allow countries to gain time for further vaccination roll-out and
prevent a sudden high impact from the spread of this variant.
These measures include avoiding large public or private gatherings, encouraging the
use of face masks, reduced contacts between groups of individuals in social or work
settings, teleworking, expanded testing, and strong contact tracing. Authorities should
consider advising reduced interhousehold mixing and exercising additional caution
during travel and/or where intergenerational mixing is foreseen during the holiday
season. While the proportion of Omicron VOC cases remains low and resource
capacity allows, contact tracing should be prioritized for probable or confirmed cases
of Omicron VOC infection, irrespective of vaccination status, in a timely manner and
as completely as possible.

•

Immediate planning for an increasing health care capacity to treat the expected
higher number of cases should be considered. Risk communication activities
emphasizing the continued importance of being fully vaccinated and seeking an
additional or booster vaccine dose, remain vital.
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4

For the above questions, the state-of-the-art evidence in the field of vaccine
effectiveness, the need for repeat doses, the extent to which cure leads to
protection, the possible further epidemiological course from pandemic to
endemism, possible new variants, etc. should also be taken into account.

CONCLUSIONS
At this stage of our knowledge and in view of the uncertainties linked to the new VOCs,
it is impossible to answer this question.
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5

What can we say about VOC Omicron?

In Belgium (11/01/2021), 1,378 sequences of positive SARS-CoV-2 samples collected
between 27/12/2021 and 09/01/2022 have at this stage been analyzed in the context of
baseline surveillance. For those samples, Omicron represented 84.6% of the strains
analyzed (NRC UZ Leuven & KU Leuven, report 2021_63).
5.1 ECDC (15/12/2021) and CDC reports and communications (20/12/2021)
https://www.ecdc.europa.eu/en/news-events/ecdc-publishes-new-risk-assessment-furtheremergence-omicron-variant
https://www.cdc.gov/coronavirus/2019-ncov/variants/omicron-variant.html
Community transmission of Omicron VOC is already ongoing in EU/EEA countries (cases are
detected through representative sampling within EU/EEA routine surveillance system) and
further rapid increase in the Omicron VOC cases is expected in the next months. Based on
modelling predictions, and depending on the growth advantage and level of immune escape,
the Omicron VOC is likely to become the dominant variant in the EU/EEA within the first two
months of 2022.
Even if the severity of disease caused by the Omicron VOC is equal or lower than the severity
of the Delta VOC, the increased transmissibility and resulting exponential growth of cases will
rapidly outweigh any benefits of a potentially reduced severity. Therefore, the Omicron VOC
is considered likely to cause additional hospitalizations and fatalities, further to those already
expected from previous forecasts that consider only the Delta VOC. The overall level of risk
to public health associated with the further emergence and spread of the SARS-CoV-2
Omicron VOC in the EU/EEA is assessed as VERY HIGH.
Vaccination remains a key component of the multi-layered approach needed to reduce the
impact of Omicron, while also addressing the ongoing circulation of the Delta variant. Booster
doses will increase protection against severe outcomes from the Delta VOC and possibly from
Omicron.
Early evidence from in vitro neutralization studies, not yet peer-reviewed, shows a reduced
neutralization capacity of sera from vaccine recipients and convalescent sera against
the Omicron VOC compared to other SARS-CoV-2 variants, although large uncertainties
persist. In addition, there is still insufficient real-life data on the effectiveness of the vaccines
authorized in the EU against the Omicron VOC. According to the evidence currently available,
for severe outcomes caused by the Delta VOC and potentially the Omicron VOC, booster
doses will increase protection, with the population impact expected to be higher if the
booster dose is given to most of the adult population within a short interval. Data
currently available support safe and effective administration of a booster dose as early as
three months from completion of the primary vaccination.
The mathematical modelling results demonstrate that strong and immediate reductions in
contact rates are also required to avoid a high spike in cases caused by the Omicron
VOC and to keep the COVID-19-related health and mortality burden manageable in the
short-term, even with an immediate acceleration of vaccine roll-out.
Without reduction of contact rates through the implementation of NPIs and increased
booster vaccination, levels of transmission could rapidly overwhelm EU/EEA
healthcare systems.
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With Omicron, countries with higher (>80%) vaccine uptake for the total population could
experience a manageable burden at current contact rates. However, this burden could
become high if contact rates increase further, as might be expected given the end-of-year
festive season.
Because vaccines offer high protection against severe outcomes of COVID-19 infection, a
large number of COVID-19 hospital admissions will be unvaccinated individuals, in particular
unvaccinated individuals in risk groups. However, since vaccine effectiveness (VE) against
severe disease is not 100%, increased notification rates will also lead to an increased number
of vaccinated individuals experiencing severe forms of disease requiring hospitalization.
Together with waning immunity over time from vaccination, this explains the proportion of
vaccinated individuals among hospitalized COVID-19 patients in some countries with high
vaccine uptake.
Transmissibility
For now, the studies all indicate that the Omicron VOC has a growth advantage
compared to other variants, including the Delta VOC. However, uncertainties still remain
regarding current estimates of transmissibility and further studies are needed to provide
reliable estimates of the transmissibility of the variant overall, and in relation to measures in
place in different community settings (ECDC, 15/12/2021).
The Omicron variant likely will spread more easily than the original SARS-CoV-2 virus
and how easily Omicron spreads compared to Delta remains unknown. CDC expects
that anyone with Omicron infection can spread the virus to others, even if they are vaccinated
or don’t have symptoms (CDC, 20/12/2021).
Severity
Current estimates of the Omicron VOC severity are still uncertain and further studies,
including longer-term follow up by age group, previous infection, and vaccination
status of cases identified, are needed to provide more reliable estimates (ECDC,
15/12/2021).
More data are needed to know if Omicron infections, and especially reinfections and
breakthrough infections (BTIs) in people who are fully vaccinated, cause more severe
illness or death than infection with other variants (CDC, 20/12/2021).
Potential for immune escape
Omicron is the most genetically divergent SARS-CoV-2 variant detected in significant
numbers to date during the pandemic. This has raised concerns that it may be associated with
a substantial reduction in the effectiveness of vaccines and monoclonal antibody therapies,
as well as with an increased risk of SARS-CoV-2 reinfections.
Non-peer-reviewed, preprint data currently available suggest that the neutralization capacity
of vaccinee (primary course) and convalescent sera against Omicron are significantly reduced
relative to previous SARS-CoV-2 VOC. However, there is evidence that virus neutralization
by sera from individuals who have experienced a combination of infection and full vaccination
(primary course), or vaccinated individuals who have received boosters, remain at least
partially effective in neutralizing Omicron in vitro.
These early neutralization data provide an indication that there may be reduced VE,
particularly with regards to the prevention of infection. However, results need to be
confirmed with larger sample sizes and by additional laboratories for patients with different
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clinical profiles (brand of vaccine, additional vaccine doses, severity of infection) and sampling
intervals following infection and/or vaccination.
It is difficult to directly translate in vitro neutralization data to clinical outcomes such as
protection from infection or severe disease, for which robust VE and breakthrough infection
data are required in clinical settings.
So far, no absolute antibody titer threshold has been established as a correlate of
protection for SARS-CoV-2. Lower neutralizing antibody titers in serum sampled three
to six months after infection or vaccination may be compensated by the persistence of
virus-specific, long-lived B cells that are able to rapidly expand during subsequent
infection to generate higher neutralizing antibody titers. Furthermore, the impact of
conserved non-neutralizing antibodies or memory T cell responses is not evaluated by in vitro
neutralization studies, although it is likely that they contribute to protection from severe
disease.
Current vaccines are expected to protect against severe illness, hospitalizations, and
deaths due to infection with the Omicron variant. However, BTIs in people who are fully
vaccinated are likely to occur. With other variants, like Delta, vaccines have remained
effective at preventing severe illness, hospitalizations, and death. The recent emergence of
Omicron further emphasizes the importance of vaccination and boosters (CDC,
20/12/2021).
Treatments
Scientists are working to determine how well existing treatments for COVID-19 work. Based
on the changed genetic make-up of Omicron, some treatments are likely to remain effective
while others may be less effective (CDC, 20/12/2021).
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5.2 UK Technical briefing (14/01/2021)
https://www.gov.uk/government/publications/investigation-of-sars-cov-2-variants-technicalbriefings

CAUTION: This report has been published to share the detailed variant surveillance analyses
which contribute to the Omicron risk assessment. This specialist technical briefing contains
early data and analysis on emerging variants and findings have a high level of uncertainty.
This technical briefing uses a data cut-off of 10 January 2022 to allow time for analyses.

Genomic diversity
There is as yet little diversity within the Omicron BA.1 clade. Two acquired mutations in spike
have been noted in the UK data set, A701V and R346K. The growth rate of Omicron with
these mutations is not greater than the rest of the Omicron clade. Omicron also contains the
clade BA.2. This is being separately monitored and assessed from a technical perspective
and is included in overall Omicron case counts.
Severity
Reduction in the relative risk of hospitalization in adults
Multiple laboratory studies indicate considerable change in phenotype including changes in
cell entry and fusogenesis, although these cannot be directly correlated to virulence.
Preliminary animal studies are consistent with reduced virulence. Iterated UK analyses
(more than one study) find a reduction in the relative risk of hospitalization for adult Omicron
cases compared to Delta. This is consistent with data from South Africa. Available data
suggests that the observed reduction in risk of hospitalization in adults is likely to be partly a
reduction in intrinsic severity of the virus and partly to protection provided by prior infection.
Infection severity in children: Insufficient data
Increased numbers of hospital admissions in young children are reported in the UK and some
other countries although early data suggests that admitted children are not severely unwell.
Further analyses are required to compare the risk of hospitalisation between Omicron and
Delta, and to assess the clinical nature of the illness in children.
Symptoms
Symptoms in NHS Test and Trace data, loss of smell or taste was reported less often by
Omicron cases than Delta cases (13% of Omicron cases, 34% of Delta cases, OR: 0.22, 95%
CI: 0.21-0.23). Sore throat was reported more often by Omicron cases (53% of Omicron cases,
34% of Delta cases, OR: 1.93, 95% CI: 1.88-1.98): note, however, that another recent study
observed increase in sore throat also being reported amongst those who test negative for
SARS-CoV-2 so this may be an incidental finding.
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Vaccine effectiveness
In updated population data analysis, vaccine protection against mild disease has largely
disappeared by 20 weeks after vaccination with a 2-dose primary course of vaccination. After
a booster dose, protection initially increases to around 65 to 70% but drops to 45 to
50% from 10+ weeks. It is therefore likely that current vaccines offer limited long-term
protection against infection or transmission. Protection against severe disease is much
higher – after a booster dose vaccine effectiveness against hospitalization is estimated
at 92% and remains high at 83% 10+ weeks after the booster dose. This data will also
appear in the weekly COVID-19 vaccine surveillance report published routinely on a Thursday.
SIREN study
In the SIREN study, a large cohort of healthcare workers are tested regularly by polymerase
chain reaction (PCR) to detect asymptomatic infection in addition to normal testing practices
for symptomatic infection. Updated analysis shows the additional incremental benefit from
each vaccine exposure including for boosters, even in those who have had prior infection.
Updated risk assessment
An updated risk assessment for Omicron VOC-21NOV-01 (B.1.1.529) has been published.
https://www.gov.uk/government/publications/investigation-of-sars-cov-2-variants-of-concernvariant-risk-assessments
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5.3 Publications and preprints on Omicron

CAUTION : Preprints are preliminary reports of studies that have not been certified by
peer review. They should not be relied on to guide clinical practice or health-related
behavior and should not be reported in news media as established information.
Pathophysiology
Kandeel et al. (2021) say with a genetic study that it is possible, given their close relationship
to the Alpha variety, that Omicron has been around for much longer than predicted, even
though they created a separate monophyletic group. Wei et al. (2021) identified 45 point
mutations that Omicron acquired since divergence from the B.1.1 lineage. They found that the
Omicron spike protein sequence was subjected to stronger positive selection than that of any
reported SARS-CoV-2 variants known to evolve persistently in human hosts, suggesting a
possibility of host-jumping. Collectively, their results suggest that the progenitor of
Omicron jumped from humans to mice, rapidly accumulated mutations conducive to
infecting that host, then jumped back into humans, indicating an interspecies
evolutionary trajectory for the Omicron outbreak. Cameroni et al. (2021) seem to confirm
this as well.
Zhao et al. (2021) investigate the virological characteristics of Omicron variant and compared
it with the Delta variant. Omicron variant replicated more slowly than the Delta variant in
transmembrane serine protease 2 (TMPRSS2)-overexpressing VeroE6 (VeroE6/TMPRSS2)
cells. Their results suggest that Omicron variant infection is not enhanced by TMPRSS2
but is largely mediated via the endocytic pathway. The difference in entry pathway
between Omicron and Delta variant may have implication on the clinical manifestations
or disease severity.
In a preprint, Meng et al. (2021) demonstrate significantly lower infectivity of lung organoids
and Calu-3 lung cells expressing endogenous levels of ACE2 and TMPRSS2 but similar
infection as compared to Delta when using H1299 lung epithelial cells. Importantly,
fusogenicity of the Omicron spike is impaired, leading to marked reduction in syncitia
formation. These observations indicate that Omicron has gained immune evasion
properties whilst possibly modulating properties associated with replication and
pathogenicity.
In a preprint, Syed et al. (2022) examined mutations in all four structural proteins and found
that Omicron showed 3-fold higher capsid assembly and cell entry relative to Delta, a property
conferred by S and N protein mutations. 38 antisera samples from individuals vaccinated with
Pfizer/BioNTech, Moderna, Johnson & Johnson vaccines and convalescent sera from
unvaccinated COVID-19 survivors had 15-fold lower efficacy to prevent cell transduction by
VLPs containing the Omicron mutations relative to the ancestral B.1 spike protein. A third dose
of Pfizer vaccine elicited substantially higher neutralization titers against Omicron, resulting in
detectable neutralizing antibodies in 8 out of 8 subjects compared to 1 out of 8 pre-boost.
Furthermore, the monoclonal antibody (mAb) therapeutics Casirivimab and Imdevimab had
robust neutralization activity against B.1, B.1.1 or Delta VLPs but no detectable neutralization
of Omicron VLPs. The results suggest that Omicron is more efficient at assembly and
cell entry compared to Delta, and the antibody response triggered by existing vaccines
or previous infection, at least prior to boost, will have limited ability to neutralize
Omicron. In addition, some currently available mAbs will not be useful in treating
Omicron-infected patients.
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Transmissibility
Gu et al. (2021) report detection of SARS-CoV-2 Omicron variant (B.1.1.529) in an
asymptomatic, fully vaccinated traveler in a quarantine hotel in Hong Kong, China. The
Omicron variant was also detected in a fully vaccinated traveler staying in a room
across the corridor from the index patient, suggesting transmission despite strict
quarantine precautions.
In a preprint, Pulliam et al. (2021) suggest that the Omicron variant is associated with
substantial ability to evade immunity from prior infection on a population-level
evidence. In contrast, there is no population-wide epidemiological evidence of immune
escape associated with the Beta or Delta variants. This finding has important implications for
public health planning, particularly in countries like South Africa with high rates of immunity
from prior infection.
In a preprint, Viana et al. (2021) estimated that Omicron had a growth advantage of 0.24 (95%
CI: 0.16-0.33) per day over Delta in Gauteng, South Africa. This corresponds to a 5.4-fold
(95% CI: 3.1-10.1) weekly increase in cases compared to Delta. The growth advantage of
Omicron is likely to be mediated by an increase relative to other variants of its intrinsic
transmissibility, an increase relative to other variants in its capacity to infect, and be
transmitted from, previously infected and vaccinated individuals; or both. Genotypic and
phenotypic data suggest that Omicron has the capacity for substantial evasion of neutralizing
antibody responses, and modelling suggests that immune evasion could be a major driver
of the observed transmission dynamics. Close monitoring of the spread of Omicron in
countries outside southern Africa will be necessary to better understand its transmissibility and
the capacity of this variant to evade post-infection and vaccine-elicited immunity. Neutralizing
antibodies are only one component of the immune protection from vaccines and prior infection,
and the cellular immune response is predicted to be less affected by the mutations in
Omicron.
In a mathematical model, Chen et al. (2021) present a comprehensive quantitative analysis of
Omicron's infectivity, vaccine-breakthrough, and antibody resistance. An artificial intelligence
model, which has been trained with tens of thousands of experimental data points and
extensively validated by experimental data on SARS-CoV-2, reveals that Omicron may be
over ten times more contagious than the original virus or about twice as infectious as
the Delta variant. Based on 132 three-dimensional (3D) structures of antibody-RBD
complexes, they unveiled that Omicron may be twice more likely to escape current
vaccines than the Delta variant. The Food and Drug Administration-approved mAbs from Eli
Lilly may be seriously compromised. Omicron may also diminish the efficacy of mAbs from
Celltrion and Rockefeller University. However, its impact to Regeneron mAb cocktail appears
to be mild.
In a preprint, Plesner Lyngse et al. (2021) estimated the transmission dynamics following the
spread of Omicron VOC within Danish households during December 2021. They used data
from Danish registers to estimate the household secondary attack rate (SAR). Among 11,937
households (2,225 with the Omicron VOC), they identified 6,397 secondary infections during
a 1-7 day follow-up period. The SAR was 31% and 21% in households with the Omicron and
Delta VOC, respectively. They found an increased transmission for unvaccinated individuals,
and a reduced transmission for booster-vaccinated individuals, compared to fully vaccinated
individuals. Comparing households infected with the Omicron to Delta VOC, they found an
1.17 (95%-CI: 0.99-1.38) times higher SAR for unvaccinated, 2.61 times (95%-CI: 2.34-2.90)
higher for fully vaccinated and 3.66 (95%-CI: 2.65-5.05) times higher for booster-vaccinated
individuals, demonstrating strong evidence of immune evasiveness of the Omicron VOC.
Their findings confirm that the rapid spread of the Omicron VOC primarily can be
ascribed to the immune evasiveness rather than an inherent increase in the basic
transmissibility.
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Severity
Mahase (24/12/2021) says that someone infected with the Omicron variant of SARS-CoV-2 is
estimated to be between 31% and 45% less likely to attend emergency care than if they had
been infected with the Delta variant and 50-70% less likely to be admitted to hospital, analysis
by the UK Health Security Agency4. But the agency said the findings, which exclude people
with previous SARS-CoV-2 infection, are preliminary and highly uncertain because of the
small numbers of hospital cases of Omicron, an inability to effectively measure all previous
infections, and the limited spread of Omicron into older age groups. It also emphasized that
although a smaller proportion of people with Omicron could end up in hospital than with
previous variants, the actual number becoming seriously ill and needing hospital care
could be huge, because of the variant’s increased transmissibility. Within 28 days of an
Omicron diagnosis, 14 people were reported to have died, ranging in age from 52 to 96
years old. The analysis, published on 23 December, also found that Omicron was more likely
than previous variants to reinfect people who have previously had COVID-19, with 9.5%
of those infected having a history of past infection. Looking at VE, the UK report said that
the data are continuing to show lower effectiveness against symptomatic Omicron.
Evidence indicates that although two doses of vaccine are less effective against Omicron than
against the previously dominant Delta variant, a booster dose improves protection. But
this extra protection may wane more rapidly against Omicron than Delta, being about
15-25% lower from 10 weeks after the booster. It’s still too early to estimate VE against
hospital admissions, but the agency said that this was more likely to be sustained, particularly
after a booster. The agency’s findings are consistent with three recent studies, not yet peerreviewed, from researchers in England, Scotland, and South Africa, which all concluded that
Omicron carried a lower risk of hospital admission than Delta (WHO report 50, 2021;
Sheikh et al., 2021; Wolter et al., 2021; Christie, 2021).
In a preprint, Ahmad et al. (2021) extracted a real-time feed of Omicron samples from hospitals
across Greater Manchester, an area of the UK with a population size of approximately three
million individuals. Omicron hospital samples are growing exponentially across Greater
Manchester (doubling time 2.7 days (95% CI: 2.1 to 3.7)). The proportion of Omicron in
hospital samples follows a similar trajectory to the SGTF proportion in cases, but with a twoday offset. This is consistent with the delay from testing positive to hospital admission,
implying a similar proportion of Omicron cases are converting to hospital admissions
as for Delta cases. Comparing the Greater Manchester data to national hospitalization data,
similar trends are observed. Therefore, there is no signal of a substantial reduction in
hospital admission risk with Omicron, and Omicron epidemics are likely to place a
substantial burden on public health infrastructure. Some studies suggest that Omicron
may have a reduction in severity relative to Delta, with estimates between a 20% severity
reduction to 80%. Whilst a significant reduction in severity, this will not be substantial
enough to remove the burden on already stressed public health systems.

4

UK Health Security Agency. SARS-CoV-2 variants of concern and variants under investigation in
England: technical briefing 33. Dec 2021.
https://assets.publishing.service.gov.uk/government/uploads/system/uploads/attachment_
data/file/1043680/technical-briefing-33.pdf.
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Immunological data
Wang et al. (2021) indicated that the mean neutralization ED50 of the sera against Omicron
decreased to 66, which is about 8.4-folds compared to the D614G reference strain
(ED50 = 556), whereas the neutralization activity of other VOC and Variants of Interest (VOI)
pseudotyped viruses decreased only about 1.2–4.5-folds. The finding from this in vitro assay
suggest that Omicron variant may lead to more significant escape from immune
protection elicited by previous SARS-CoV-2 infection and perhaps even by existing
COVID-19 vaccines.
In a preprint, Aggarwal et al. (2021) assessed the impact of Omicron infection on the ability
of: serum from vaccinated and / or previously infected individuals; concentrated human IgG
from plasma donors, and licensed mAb therapies to neutralize virus in vitro. There was a 17
to 22-fold reduction in neutralization titers across all donors who had a detectable neutralizing
antibody titre to the Omicron variant. Concentrated pooled human IgG from convalescent and
vaccinated donors had greater breadth of neutralization, although the potency was still
reduced 16-fold. Of all therapeutic antibodies tested, significant neutralization of the Omicron
variant was only observed for Sotrovimab, with other mAbs unable to neutralize Omicron in
vitro. These results have implications for ongoing therapy of individuals infected with
the Omicron variant.
In a preprint, Cele et al. (2021) show that high neutralization capacity elicited by a combination
of infection and vaccination, and possibly boosting, could maintain reasonable
effectiveness against Omicron. A waning neutralization response is likely to decrease VE
below these estimates. However, since protection from severe disease requires lower
neutralization levels and involves T cell immunity, such protection may be maintained.
In a preprint, Wilhelm et al. (2021) indicate that in contrast to the currently circulating Delta
variant, the neutralization efficacy of vaccine-elicited sera against Omicron was
severely reduced highlighting T-cell mediated immunity as essential barrier to prevent
severe COVID-19. Since SARS-CoV-2 Omicron was resistant to casirivimab and imdevimab,
genotyping of SARS-CoV-2 may be needed before initiating mAb treatment. Variant-specific
vaccines and mAb agents may be required to treat COVID-19 due to Omicron and other
emerging VOC.
In a preprint, Redd et al. (2021) examined if the previously identified viral epitopes targeted by
CD8+ T-cells in these individuals (n=52 distinct epitopes) are mutated in the newly described
Omicron VOC (n=50 mutations). Within this population, only one low-prevalence epitope from
the spike protein restricted to two HLA alleles and found in 2/30 (7%) individuals contained a
single amino acid change associated with the Omicron VOC. These data suggest that
virtually all individuals with existing anti-SARS-CoV-2 CD8+ T-cell responses should
recognize the Omicron VOC, and that SARS-CoV-2 has not evolved extensive T-cell
escape mutations at this time.
In a preprint, Schubert et al. (2021) demonstrate that Omicron RBD showed a weaker
binding to ACE2 compared to Beta and Delta, arguing that improved ACE2 binding is not
a likely driver of Omicron evolution. Serum antibody titers were significantly lower against
Omicron RBD compared to the original Wuhan strain. However, a difference of 2.5 times
was observed in RBD binding while in other studies the neutralization of Omicron SARSCoV-2 was reduced by a magnitude of 10x and more. These results indicate an immune
escape focused on neutralizing antibodies. The reduced binding of sera to Omicron
RBD adds evidence that current vaccination protocols may be less efficient against
the Omicron variant.
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In a preprint, Carreno et al. (2021) investigated the neutralizing and binding activity of sera
from convalescent, mRNA double vaccinated, mRNA boosted as well as convalescent double
vaccinated and convalescent boosted individuals against wild type, B.1.351 and B.1.1.529
(Omicron) SARS-CoV-2 isolates. Neutralizing activity of sera from convalescent and double
vaccinated participants was undetectable to very low against B.1.1.529 while neutralizing
activity of sera from individuals who had been exposed to spike three or four times was
maintained, albeit at strongly reduced levels. Binding to the B.1.1.529 receptor binding domain
(RBD) and N35 terminal domain was reduced in convalescent not vaccinated but was mostly
retained in vaccinated individuals. Importantly, these data adds to the growing body of
evidence suggesting that B.1.1.529 specific vaccines are urgently needed.
In a preprint, Lu et al. (2021) found that immune sera from BNT162b2 and Coronavac
recipients had substantially reduced neutralizing antibody titers against the Omicron variant.
There was no statistically significant difference between the geometric mean neutralization
titers against Omicron variant strains with or without spike R346K mutation. These data
suggest also that the Omicron variant may be associated with lower COVID-19 VE.
In a preprint, Lechemere et al. (2021) compared neutralizing antibody responses between
unvaccinated and COVID-19 double vaccinated individuals (including both AZD1222 and
BNT162b2 vaccinees) who have been infected with the Delta (B.1.617.2) variant. Rapid
production of Spike-reactive IgG was observed in the vaccinated group providing evidence of
effective vaccine priming. Overall, potent cross-neutralizing activity against current
SARS-CoV-2 VOCs was observed in the BTI group compared to the infection group,
including neutralization of the Omicron (B.1.1.529) variant. This study provides important
insights into population immunity where transmission levels remain high and in the context of
new or emerging VOC.
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Booster efficacy
Garcia-Beltran et al. (2022) measured the neutralization potency of sera from 88 mRNA-1273,
111 BNT162b, and 40 Ad26.COV2.S vaccine recipients against wild-type, Delta, and Omicron
SARS-CoV-2 pseudoviruses. They included individuals that received their primary series
recently (<3 months), distantly (6–12 months), or an additional “booster” dose, while
accounting for prior SARS-CoV-2 infection. Remarkably, neutralization of Omicron was
undetectable in most vaccinees. However, individuals boosted with mRNA vaccines exhibited
potent neutralization of Omicron, only 4–6-fold lower than wild type, suggesting enhanced
cross-reactivity of neutralizing antibody responses. In addition, they find that Omicron
pseudovirus infects more efficiently than other variants tested. Overall, this study highlights
the importance of additional mRNA doses to broaden neutralizing antibody responses
against highly divergent SARS-CoV-2 variants. Two doses of mRNA-based vaccines
elicit poor neutralization of Omicron. Three mRNA vaccine doses elicit potent variant
cross-neutralization, including Omicron. The Omicron pseudovirus infects cells more
efficiently than other SARS-CoV-2 variants. Due to the presence of B and T cell memory
responses in vaccinated individuals, and since 80% of the epitopes in the spike protein
recognized by CD8+ T cells are unaffected by Omicron mutations, two doses may yet induce
protection against severe disease (Ledford, 2022).
In a recent real live study from the CDC, Thompson et al. (CDC, 21/01/2022) observed that
VE was significantly higher among patients who received their second mRNA COVID-19
vaccine dose <180 days before medical encounters compared with those vaccinated ≥180
days earlier. During both Delta- and Omicron-predominant periods, receipt of a third vaccine
dose was highly effective at preventing COVID-19–associated emergency department and
urgent care encounters (94% and 82%, respectively) and preventing COVID-19–associated
hospitalizations (94% and 90%, respectively) for adults. They concluded that all unvaccinated
persons should start vaccination as soon as possible. All adults who have received mRNA
vaccines during their primary COVID-19 vaccination series should receive a third dose when
eligible, and eligible persons should stay up to date with COVID-19 vaccinations.
In a preprint, Ai et al. (2021) demonstrate that vaccine-induced immune protection might more
likely be escaped by Omicron compared to prototypes and other VOCs. After two doses of
inactivated whole-virion vaccines as the “priming” shot, a third heterologous protein subunit
vaccine and a homologous inactivated vaccine booster could improve neutralization
against Omicron.
In a preprint, Nemet et al. (2021) demonstrate low neutralization efficiency against Delta and
wild-type for vaccines with more than 5 months following the second BNT162b2 dose, with no
neutralization efficiency against Omicron. We demonstrate the importance of a third dose, by
showing a 100-fold increase in neutralization efficiency of Omicron following a third
dose, with a 4-fold reduced neutralization compared to that against the Delta VOC. The
durability of the effect of the third dose is yet to be determined.
In a preprint, Doria-Rose et al. (2021) assess the potential risk of this variant to existing
vaccines, serum samples from mRNA-1273 vaccine recipients were tested for neutralizing
activity against Omicron and compared to neutralization titers against D614G and Beta in live
virus and pseudovirus assays. Omicron was 41-84-fold less sensitive to neutralization than
D614G and 5.3-7.4-fold less sensitive than Beta when assayed with serum samples obtained
4 weeks after 2 standard inoculations with 100 μg mRNA-1273. A 50 μg boost increased
Omicron neutralization titers and may substantially reduce the risk of symptomatic
vaccine breakthrough infections.
In a preprint, Schmidt et al. (2021) show that Omicron exhibits similar distribution of sequence
changes and neutralization resistance as does a laboratory-designed neutralization-resistant
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spike protein, suggesting natural evolutionary pressure to evade the human antibody
response. Currently available mRNA vaccine boosters, that may promote antibody
affinity maturation, significantly ameliorate SARSCoV-2 neutralizing antibody titers.
In a preprint, Gruell et al. (2021) assessed serum neutralizing capacity in longitudinal cohorts
of vaccinated and convalescent individuals, as well as mAb activity against Omicron using
pseudovirus neutralization assays. They report a near-complete lack of neutralizing activity
against Omicron in polyclonal sera after two doses of the BNT162b2 vaccine, in convalescent
individuals, as well as resistance to different monoclonal antibodies in clinical use. However,
mRNA booster immunizations in vaccinated and convalescent individuals resulted in a
significant increase of serum neutralizing activity against Omicron. The study demonstrates
that booster immunizations will be critical to substantially improve the humoral immune
response against the Omicron variant.
In a preprint, Amir et al. (2021) compare the real-world effectiveness of a fresh booster dose
with that of a fresh 2-dose vaccine. They conduct a quasi-experimental study that compares
populations that were eligible to receive the vaccine at different times due to age cutoff
policies. The analysis shows that a fresh booster increases protection against
confirmed infection by 3.7 (95% CI: 2.7 to 5.2) fold compared to a fresh 2-dose vaccine
in Israel.
In a preprint, Eggink et al. (2021) show in the Netherlands a large decrease in protection from
vaccine- or infection-induced immunity against SARS-CoV-2 infections caused by the
Omicron variant compared with the Delta variant. This is in concordance with in vitro studies
that showed a 30-40-fold reduction in neutralization of the Omicron variant with convalescent
sera or sera of fully vaccinated individuals. Booster vaccination appears to show a smaller
reduction in neutralization sensitivity. The UK showed a substantial reduction in VE against
infection with the Omicron variant compared with Delta after primary vaccination. After booster
vaccination, the vaccine effectiveness against Omicron infection increased but was still lower
than against Delta. Their data show an OR of around 5 suggesting a significant reduction in
VE. This emphasizes the urgent need for booster vaccination and will warrant
implementing NPIs to prevent overflooding of hospital care if COVID-19 severity is not
reduced to a great extent.
In a preprint, Gardner and Kilpatrick (2021) review some studies and conclude that there was
insufficient data to estimate VE for a single vaccine across variants, especially for higher
levels of immune evasion (>7-fold reductions in neutralizing antibody titers) observed with the
Omicron variant (40-fold). Instead, they leveraged variation among both vaccines and virus
variants to estimate VE - neutralizing antibody titer relationships across a 30 to 100-fold range
of neutralizing antibody titers reduction. Omicron increased the risk of hospitalization four
to five-fold and increased the risk of symptomatic disease seven to ten-fold for mRNA
vaccinees, with similar relative effects for recently vaccinated, or individuals with waned
antibody titers. Third doses restored titers and protection to levels similar to waned
immunity against Delta. Overall, these analyses indicate that VE against severe disease is
significantly diminished for waned individuals, and protection against infection, symptomatic
disease and transmission is nearly eliminated. However, third doses significantly
ameliorate these reductions but only restore protection to levels equivalent to waned
protection against the Delta variant. The invasion of Omicron is likely to result in widespread
infection, and substantial hospitalizations unless widespread boosting of immunity occurs.
In a preprint, Levine-Tiefenbrun et al. (2021) analyses Ct values of SARS-CoV-2 qRT-PCR
tests of over 22,000 infections during a Delta-variant-dominant period in Israel. They found
that this viral-load reduction effectiveness significantly declines within months post the booster
dose. Adjusting for age, sex and calendric date, Ct values of RdRp gene initially increased by
2.7 [CI: 2.3-3.0] relative to unvaccinated in the first month post the booster dose, yet then
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decayed to a difference of 1.3 [CI: 0.7-1.9] in the second month and became small and
insignificant in the third to fourth months. The rate and magnitude of this post-booster
decline in viral-load reduction effectiveness mirror those observed post the second vaccine.
These results suggest rapid waning of the booster’s effectiveness in reducing infectiousness,
possibly affecting community-level spread of the virus.
Vaccine effectiveness (VE) against infection and Breakthrough infections (BTI)
In a preprint, Hansen et al. (2021) show original research results with early estimates from
Danish nationwide databases of VE against infection with the novel SARS-CoV-2 Omicron
variant (B.1.1.529) up to five months after a primary vaccination series with the BNT162b2 or
mRNA-1273 vaccines. The study provides evidence of protection against infection with the
Omicron variant after completion of a primary vaccination series with the BNT162b2 or mRNA1273 vaccines. In particular, they found a VE against the Omicron variant of 55.2% (95% CI:
23.5 to 73.7%) and 36.7% (95% CI: -69.9 to 76.4%) for the BNT162b2 and mRNA-1273
vaccines, respectively, in the first month after primary vaccination. However, the VE is
significantly lower than that against Delta infection and declines rapidly over just a few months.
The VE is re-established upon revaccination with the BNT162b2 vaccine (54.6%, 95% CI:
30.4% to 70.4%).
In a preprint, Goga et al. (2021), illustrate more BTIs but reassuringly less severe COVID-19
with Omicron. Reinfections and Omicron-driven primary infections were likely driven by high
population SARS-CoV-2 seroprevalence, waning VE over time, increased Omicron infectivity,
Omicron immune evasion or a combination of these and need further investigation. Follow-up
of this cohort will continue and reports will be updated, as time and infections accrue. A total
of 40 538 BTIs were observed, with 609 during the Beta period, 22 279 during Delta and 17
650 during Omicron. By 15 December 2021, daily infections during Omicron were three times
that seen during the peak observed during Delta. However, unlike the Delta period, with
Omicron there was a clear and early de-coupling of hospitalization from cases as a percentage
of the Delta peak curves. Omicron significantly infected a greater proportion of HCW in the 1830 year age group, compared with the 55+ age group. There were 1 914 BTI-related
hospitalizations - 77, 1 429 and 408 in the Beta (89 days), Delta (180 days) and Omicron (30
days) periods, respectively. During Omicron, 91% hospitalized HCWs required general ward
care, 6% high care and 3% intensive care, compared with 89% general ward care, 4% high
care and 7% intensive care, during Delta and 78% general care, 7% high care and 16%
intensive care during Beta (p<0.001). During Beta and Delta 43% of hospitalized HCWs
needed supplementary oxygen and 7-8% needed ventilation, compared with 16% and 0.2%
respectively during the Omicron period (p<0.001). Median length of hospitalization was
significantly lower with Omicron compared with Beta and Delta (3 days compared with 5-6
days, p<0.001).
Bates et al. (2021) show substantial boosting of humoral immunity after BTI, despite
predominantly mild disease. Boosting was most notable for IgA, possibly due to the differences
in route of exposure between vaccination and natural infection. In addition, breakthrough sera
demonstrated improved variant cross-neutralization, and Delta BTIs in particular exhibited
improved potency against Delta vs WA1, suggesting that the protective immune response may
be broadened through development of variant boosters with antigenic inserts matching the
emerging SARS-CoV-2 variants. Limitations of this study include the small number of samples
and the difference in time from initial vaccination to serum collection between the breakthrough
and control groups. Emerging evidence suggests the development of variant crossneutralizing antibody responses.
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Omicron and children
In a preprint, Cloete et al. (2021) describe the rapid rise in pediatric COVID-19-associated
hospitalizations in Tshwane District in the Gauteng Province of South Africa – one of the first
known epicenters of the new Omicron variant of the SARS-CoV-2 virus. The clinical picture
as well as the steep increase in pediatric positivity rates and hospitalizations are described in
detail from the perspective of a large South African health district, providing a broad overview
on how the Omicron variant affects the pediatric population. During a six-week period 6,287
pediatric (≤19 years) COVID-19 cases were recorded in Tshwane District, of these 462 (7.2%)
were hospitalized in 42 hospitals (18% of overall admissions). The number of pediatric cases
was higher than in the prior 3 waves, uncharacteristically preceding adult hospitalizations. Of
the 75 viral specimens sequenced from the district, 99% were Omicron. Detailed clinical
information obtained from 139 of 183 (76%) admitted children (≤13 years; including all public
sector hospitalizations) indicated that young children (0-4 years) were most affected (62%).
Symptoms included fever (47%), cough (40%), vomiting (24%), difficulty in breathing (23%),
diarrhoea (20%) and convulsions (20%). Length of hospital stay was short (mean 3.2 days),
and in 44% COVID-19 was the primary diagnosis. Most children received standard ward
care (92%), with 31 (25%) receiving oxygen therapy. Seven children (6%) were
ventilated; four children died, all related to complex underlying copathologies. All
children and the majority of parents for whom data were available were unvaccinated. Rapid
increases in pediatric COVID-19 cases and hospitalizations mirror high community
transmission of SARS-CoV-2 (Omicron variant) in Tshwane District, South Africa. Continued
monitoring is needed to understand the long-term impact of the Omicron variant on children.
But researchers again caution that this does not necessarily mean that children are more
vulnerable to Omicron than they were to Delta or other variants. Experts note that children
have lower rates of previous coronavirus infection and vaccination than adults, meaning that
their levels of pre-existing immunity are not as high. Higher rates of hospitalization in children
during the early stages of an outbreak could also reflect more hospital capacity,
affording the luxury of keeping a child in for observation who might otherwise be sent
home (Ledford, 2021).
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CONCLUSIONS
At this stage of our knowledge
Transmissibility
For now, the studies all indicate that the Omicron VOC has a growth advantage
compared to other variants, including the Delta VOC. Persons with Omicron infection
can spread the virus to others, even if they are vaccinated or don’t have symptoms.
Omicron may be over ten times more contagious than the original virus or about 2-3 times
more infectious than the Delta variant. Omicron cases are doubling every two to four days —
a much shorter time than Delta needed to double. Omicron was 3.2 times as likely to cause a
household infection as Delta was.
There is sufficient evidence of a reduced immunity by a previous SARS-CoV-2 infection
against Omicron, compared to Delta, from both in vitro neutralization studies and
epidemiological evaluations (Sciensano, 03/01/2022).

The rapid spread of the Omicron VOC primarily can be ascribed to the immune evasiveness
rather than an inherent increase in the basic transmissibility.
Severity
Data on symptoms of Omicron infections are still limited, but seem to indicate that the
presentation is compatible with a common cold for most patients. There is also emerging
evidence that Omicron tends not to burrow deep into the lungs as much as previous variants
(Sciensano, 03/01/2022).
A growing body of evidence from South Africa, Denmark and the UK suggests the risk
of admission to hospital with Omicron is between 15-80% lower compared with Delta.
- South Africa’s National Institute for Communicable Diseases finds suspected Omicron cases
were 80% less likely to be hospitalized, but the analysis does not account for vaccination
status. Nevertheless, South African excess deaths almost doubled in the week ending
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November 28, 2021 from the preceding seven-day period as a new coronavirus variant spread
across the country. The rise, while reflecting only a week of data, contrasts with hospitalization
data that show that most admissions have mild forms of the coronavirus.
https://www.samrc.ac.za/reports/report-weekly-deaths-south-africa
- A report by London’s Imperial College found that those infected with Omicron were 40-45%
less likely to be admitted to the hospital for one night or more, compared with the Delta variant,
while a major analysis by the UK Health Security Agency found they are 50-70% less likely to
need hospital care.
- Preliminary research from Public Health Scotland found that people who were infected with
the Omicron variant in November and December 2021 were about two-thirds less likely to be
hospitalized, compared with the Delta variant.
- Data from Denmark suggest that those testing positive to Omicron were three times less
likely to be hospitalized.
In view of the very high contagiousness of Omicron and the Belgian vaccination
coverage for the third dose, a lower severity of this variant does not mean that the
hospital system (not necessarily ICU units) and the first line will not be put under
pressure in the weeks and coming months (SIMID, 05/01/2022).
Vaccination
These early neutralization data provide an indication that there may be reduced VE,
particularly with regards to the prevention of infection. However, results need to be
confirmed with larger sample sizes and by additional laboratories for patients with different
clinical profiles (brand of vaccine, additional vaccine doses, severity of infection) and sampling
intervals following infection and/or vaccination. It is difficult to directly translate in vitro
neutralization data to clinical outcomes such as protection from infection or severe disease,
for which robust VE and BTI data are required in clinical settings. So far, no absolute antibody
titer threshold has been established as a correlate of protection for SARS-CoV-2. Lower
neutralizing antibody titers in serum sampled three to six months after infection or vaccination
may be compensated by the persistence of virus-specific, long-living B cells that are able to
rapidly expand during subsequent infection to generate higher neutralizing antibody titers.
Furthermore, the impact of conserved non-neutralizing antibodies or memory T cell responses
is not evaluated by in vitro neutralization studies, although it is likely that they contribute to
protection from severe disease.
Current vaccines (base schedules and first booster) are expected to protect against
severe illness, hospitalizations, and deaths due to infection with the Omicron variant.
However, BTIs in people who are fully vaccinated are likely to occur. With other variants, like
Delta, vaccines have remained effective at preventing severe illness, hospitalizations, and
death.
Real-world studies on infections seem to support the results of immunological data.
- In South Africa, researchers found that two doses of Comirnaty® had effectiveness against
Omicron infection of just 33%. Against other variants, they found an effectiveness of 80%.
Preliminary studies suggest that two doses of Comirnaty® had effectiveness of 70% against
hospitalization during the omicron wave.
- In Great Britain, the risk of presentation to emergency care or hospital admission with
Omicron was approximately half of that with Delta (Hazard Ratio 0.53, 95% CI: 0.50 to 0.57).
The risk of hospital admission from emergency departments with Omicron was approximately
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one-third of that with Delta (Hazard Ratio 0.33, 95% CI: 0.30 to 0.37). In this analysis, the risk
of hospitalization is lower for Omicron cases after 2 and 3 doses of vaccine, with an 81% (77
to 85%) reduction in the risk of hospitalization after 3 doses compared to unvaccinated
Omicron cases. VE against symptomatic disease continues to be lower for Omicron than for
Delta with waning by 10 weeks after dose 3. After 3 doses of vaccine, the risk of hospitalization
for a symptomatic case identified with Omicron through community testing was estimated to
be reduced by 68% (42 to 82%) when compared to similar individuals with Omicron who were
not vaccinated (after adjusting for age, gender, previous positive test, region, ethnicity,
clinically extremely vulnerable status, risk group status and period). Combined with the
protection against becoming a symptomatic case, this gives a vaccine effectiveness against
hospitalization of 88% (78 to 93%) for Omicron after 3 doses of vaccine. Although waning is
seen in the effectiveness against symptomatic disease, there is insufficient data to assess the
duration of protection against hospitalization, which is expected to last longer.
The VE against hospitalization for Omicron remains still high after a booster (~80%) and there
is more and more evidence of less severity, but there is currently still a high burden on the
hospitals (with a high ICU occupancy) in Belgium and even a small percentage of a very large
number of infections is still a threat to the health care system. In addition, it is expected that
Omicron will have a high burden on the primary care and the test & trace system (Sciensano,
03/01/2022).
The duration of the protective effect of vaccines against Omicron is currently unknown,
and the rapid waning effectiveness of the second dose against Omicron infection as
well as data from neutralization assays on the booster raise concerns about the
longevity of the booster response (Sciensano, 03/01/2022).
In a recent real live study from the CDC, Thompson et al. (CDC, 21/01/2022) observed
that VE was significantly higher among patients who received their second mRNA COVID-19
vaccine dose <180 days before medical encounters compared with those vaccinated ≥180
days earlier. During both Delta- and Omicron-predominant periods, receipt of a third vaccine
dose was highly effective at preventing COVID-19–associated emergency department and
urgent care encounters (94% and 82%, respectively) and preventing COVID-19–associated
hospitalizations (94% and 90%, respectively) for adults. They concluded that all unvaccinated
persons should start vaccination as soon as possible. All adults who have received mRNA
vaccines during their primary COVID-19 vaccination series should receive a third dose when
eligible, and eligible persons should stay up to date with COVID-19 vaccinations.
Omicron and children
It is not yet known whether the variant poses a higher risk to infants and children compared to
previous variants. Scientists are closely monitoring regions of the world where the Omicron
variant is spreading widely, including South Africa and the UK, to better understand its effect
on children.
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VII APPENDIXES
Appendix 1: official questions (in Dutch)

Beste allen,
Het Overlegcomité van 17 november 2021 vroeg aan het Coronacommissariaat om “na te
gaan op welke manieren de vaccinatiegraad maximaal verhoogd kan worden. Hierbij dienen
minstens de juridische, ethische en motivationele aspecten bekeken te worden.” Deze vraag
kaderde in een debat binnen het Overlegcomité over de opportuniteit, haalbaarheid, voor- en
nadelen, etc. van mogelijke pistes als overgang van een coronapas op basis van 3G
(gevaccineerd, getest, genezen) naar 2G (gevaccineerd of genezen) of 1G (gevaccineerd), of
de verplichte vaccinatie. Het Overlegcomité heeft ter zake nog geen oriëntaties genomen.
Bovendien kunnen ook andere opties inzake het verhogen van de vaccinatiegraad overwogen
worden, aanvullend op de reeds bestaande informatieve en communicatieve acties die door
de overheden, gecoördineerd binnen de Taskforce Vaccinatie van het Commissariaat, worden
ondernomen in het kader van de vaccinatiecampagne.
Het Coronacommissariaat onderscheidt, na overleg de voorbije dagen op politiek niveau over
de aanpak en inhoud van de opdracht, volgende vraagstukken en wenst de beschikbare
expertise en adviesorganen te valoriseren inzake deze kwesties. Deze aanpak en vragen zijn
goedgekeurd door de Premier, voorzitter van het Overlegcomité en de federale minister van
Volksgezondheid.
1) Epidemiologische impact: voor deze vragen wensen we graag beroep te doen op de Hoge
Gezondheidsraad, die via de NITAG, advies levert in het kader van de vaccinatiecampagne
• Rekening houdend met de huidige kennis over het virus en de epidemie: welk niveau van
vaccinatie is vereist om een effectieve bescherming van burgers en bevolking te
verzekeren?
• In welke mate en onder welke voorwaarden dragen de mogelijke instrumenten tot
verhoging van de vaccinatiegraad bij tot een betere beheersing van de epidemie, enerzijds
op vlak van de viruscirculatie, anderzijds op vlak van de beperking van ziektelast,
hospitalisatie en overlijden?
• Welk potentieel hebben deze instrumenten op het vlak van de mogelijke versoepeling van
niet-farmaceutische interventies?
• Bij bovenstaande vragen dient ook rekening te worden gehouden met wat de state-of-theart evidence is op vlak van vaccineffectiviteit, de nood aan herhaaldoses, de mate waarin
genezing leidt tot bescherming, het mogelijks verder epidemiologisch verloop van
pandemie naar endemie, mogelijke nieuwe varianten, etc.
2) Ethische, juridische en sociale overwegingen: voor deze vragen willen graag beroep te
doen op het Comité voor Bio-Ethiek, die reeds eerder adviezen heeft geformuleerd inzake
verplichte vaccinatie en de coronapas, alsook de Commissie Patiëntenrechten. Ik wijs erop
dat de GEMS ook reeds adviezen heeft uitgebracht inzake deze elementen.
• Wat zijn de ethische, juridische en sociale overwegingen bij de mogelijke instrumenten?
• Wat zijn motivationele aspecten die in rekening moeten worden genomen?
3) Internationale vergelijking: voor deze analyse zouden we graag beroep doen op de FOD
Volksgezondheid
• Welke beslissingen en beleidsintenties bestaan er binnen de WHO Euro (en eventueel
daarbuiten) omtrent de mogelijke instrumenten, alsook welke argumenten worden daarbij
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gehanteerd? Hoe wil men dit beleid operationaliseren op juridisch, technisch en
handhavingsvlak?
4) Operationalisering: voor deze analyse zouden we graag beroep doen op de FOD
Volksgezondheid, die voor bepaalde aspecten (handhaving) met de FOD Binnenlandse Zaken
en de FOD Justitie kan afstemmen.
• Onder voorbehoud van eventuele beslissingen, wat zijn juridische, technische,
communicatieve en handhavingsoverwegingen die in rekening moeten worden genomen?
Welke zijn succes- en faalfactoren ter zake? En wat is de haalbaarheid om daarop een
effectief antwoord te bieden?
• Welke ervaring hebben we ter zake met de verplichte polio-vaccinatie en welke
lessen kunnen we trekken?
Het Coronacommissariaat vraagt, rekening houdend met de verwachtingen van het
Overlegcomité, het advies ten laatste op 20 december te ontvangen, en zal op basis daarvan
een geconsolideerd rapport aan het Overlegcomité overmaken. Qua aanpak is het mogelijk
dat de verschillende adviesorganen deze opdrachten gezamenlijk opnemen, bv. in een
gezamenlijke werkgroep, rekening houdend met de samenhang van de verschillende vragen.
Ik dank jullie alvast hartelijk voor uw antwoord en ben evident ter beschikking bij eventuele
vragen of wens tot afstemming.
Pedro Facon
Regeringscommissaris COVID-19
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and the Environment, their administration, and a few agencies. These advisory reports are
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